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Chapter-1
INTRODUCTION

Food provides not only essential nutrients neededife butalso other
bioactive compounds for health promotion and dispasvention (Willet, 1994;
Temple, 2000). Ancient Greek physician Hippocratibg father of Western
medicine said Let food thy medicine and medicine thy foo@onsumption of
fruits and vegetables, as welk grains, have strongly been associated with
reduced risk ofcardiovascular disease, cancer, diabetes, Alzheidnsrase,
cataracts and age-related functional degeneratdgtief, 1995; Temple, 2000).
Fruits and vegetables are indeed important comgsnien both modern and
traditional healing modalities throughout the worltherefore, it is invariably
suggested to increase the intake of fruits and tebtgs in human diet, as an
excellent source of bioactive compounds besidbsrgiand minerals (Krist al.,
2002). Diet rich in fruits and vegetables also jmles important antioxidant
phenolic phytochemicals which are supposed to gxesttive effect on human
health (Mikstackaet al.,2010).

Many of the plant origin bioactive compounds acaagoxidants (Liu and
Hotchkins, 1995). Antioxidants are the micronuttsethat have gained interest in
recent years due to their ability to neutralize #wion of the free radicals
(Candenas and Packer, 1996). Free radicals aratgdiye harmful by-products
generated during natural processes in the humaensyassociated with aging of
cells and tissues. Failure to get rid off from fradicals over a long period may
lead to cardiovascular disease, cancer, diabetefyritea and various
neurodegenerative disorders (Sies and Stahl, 199fijpxidants present in fruits
and vegetables are responsible for the protectiamviged by them against
diseases including cancer and cerebrovascular sdise¢steinbergl1991). The
majority of the antioxidant capacity of a fruit aegetable may be from
compounds other than vitamin C, vitamin Epeicarotene (Sies and Stahl, 1995),
selenium and thiol compounds (@ual., 2006). For example, some flavonoids
(flavones, isoflavones, flavanones, anthocyaniaseahin and isocatechin) that

are frequently components of the human diet havenodstrated strong



antioxidant activities (Bray, 2000). Therefore, theits and vegetables rich in
different bioactive compounds can be investigated the production of
antioxidant rich food products. Some of the antiaxit rich vegetables are sweet
potato, carrot, spinach and tomato and fruits aemberry, apple, red grape,
strawberry, peach, orange, grapefruit, banana amehpple (Suret al., 2002).
Vegetables are the cheapest and most availableesowf important vitamins,
minerals and essential amino acids (Mensiadl., 2008). The nutrient content of
different types of vegetables varies considerahty they are not considered to be
a major source of carbohydrates, which form thé lnfilfood eaten but, contain
vitamins, essential amino acids as well as mineaald antioxidants (Fasuyi,
2006). Cranberry has the highest total phenolideranfollowed by apple, red
grape, strawberry, pineapple, banana, peach, leorange, pear and grapefruit
(Jie, 2002). Considerable attention has been facasethe vitamin C, vitamin E
andp- carotene contents of fruits and among commefaidl juices, grape juice
has been demonstrated to have the highest antmixicipacity followed by
grapefruit juice, tomato juice, orange juice anglaguice (Wanget al.,1996).

Current dietary habits characterized by refinedtsdiand devoid of
nutritionally-rich and functionally-healthy planbdds, are leading to emergence
of obesity-linked epidemics such as type Il diabeteardio-vascular disease,
cancer and other chronic diseases (Johns and BEyzad006). In recent times,
the scientists in the developed world have fourd tonsuming a diet rich in high
antioxidant rich fruits, vegetables and their psssal products can raise blood
antioxidants by 15-20 per cent, resulting in théuction of the effects of aging.
Fruits, vegetables and their processed productoimbination have synergistic
effects on the antioxidant activities leading teajer reduction in risk of chronic
diseases (Won and Park, 2005). Antioxidant suppisnare best taken in the
form of combination products because multiple adtiants appear to work
together synergistically far more effectively thasingle antioxidant irrespective
of the dose (Heinonegt al.,1989). Consumption of 100 per cent pure fruit jaice
is an effective approach to meet the current dietacommendations for fruit
intake as well as provide essential nutrients amgtfonal components including
antioxidants. Therefore, it can be a part of hgadittive life style contrary to the



synthetic beverages responsible for weight gain@mdnic diseases in long run
(Clemens and Dubost, 2008). The nutritional andajeutic value of natural
juices are far greater than that of synthetic drinkhich are at present being
bottled and sold in large quantities throughoutabentry. If natural juices could
be substituted for these synthetic preparationsjotild be a great boon to the
consumers (Kalraet al, 1991). Therefore, immense demand for healthfuit fr
juices have been experienced in recent times log jofocessing industry in India
due to their antioxidant benefits. The functionabd ingredients like vitamins,
minerals, polyphenols, anthocyanins and other fiaids present in large
guantities in one or the other commercial or indmes fruit or vegetable could
not be optimally utilized into pure juice due toeoor more reasons like structural
properties, stability, aroma and extreme astringesrcsourness or sweetness or
bitterness etc. At the same time, vegetable juacesiot common in India, despite
the fact that many common vegetables like oniogek,I®roccoli, parsley, celery,
beetroot, red cabbage etc. have more anti-inflampat anti-histamine,
antioxidant and anti-carcinogenic properties thartd. Some of the vegetables
like cucumber and bottlegourd are poor in antiomidaut rich in minerals while

bittergourd is rich in antioxidants but bitter aste.

None of the fruit or vegetable juice is completetritionally and/or
functionally. Efforts are required to be made twalep juices, which could be
advocated as functional foods. Blending of fruitl aregetable juices could be an
economic requisite to utilize some fruits and vabkds profitably for processing
which may not otherwise have favourable charactach as colour, aroma and
mouth feel. Blending of juices with astringent amdhly nutritious fruits like
aonla and lemon can provide health beverages with higkdiomal and
therapeutic value (Sahot&t al, 2009). Some of the fruits and most vegetables
cannot be converted into free flowing pure juicasthhe populations are devoid
of their 100% natural juice. Further, acceptabitifywegetable juices as pure juice
is also poor due to their insipid taste and/or aoAt the same time, individual
fruit or vegetable juices are lacking in one or tleer component. For example,
apple juice contains negligible amount of carotdaoand vitamin C, pure
bittergourd or bottlegourd juice is not palatabhel &innow juice if not properly



debittered during processing turns bitter and besomnfit as pure juice.
Blending of pulpy fruits and/or vegetables with by one could be an effective
approach to add variety in the category of headthg functionally enriched fruit
and vegetable juices in the market. Further, duentmern life style, health
consciousness and rising living standard of middigsss families, the customer
demands for natural products with no chemical pvedive, free from additives
with assured safety and better shelf-life has meed significantly. Thus, fruit
and vegetable based natural juice blends with bigschaving high antioxidant
potential, without sacrifice to taste or convenenteeds to be developed to
replace the synthetic beverages as well as to ma#idable a variety of natural
fruit-vegetable juice choice at reasonable priceshe domestic consumers and
export purpose. Apple and Kinnow are the main feoips of Himachal Pradesh
and therefore, an attempt was made for their bdstation. Further, some of the
other important fruits grown in Himachal PradeshtNeNestern states of India
for example mango, sand pear, papaya, jamun, am@dagrapes and vegetables
like tomato, cabbage, carrot, bittergourd, bottledo beetroot, pumpkin etc. have

also been selected for the current study.

The present study was therefore conducted to iigastthe possibility of
blending a variety of fruits and vegetables juipafds to make available a great
choice of antioxidant rich natural juice blendshatihe following objectives:

1. To develop natural juice blends from summer and tevinfruits and

vegetables.
2. To evaluate the quality and the antioxidant po&mt the developed blends.

3. To investigate the shelf-life quality of the be&rzs under refrigerated and

ambient storage temperatures.

4. To find out the cost: benefit ratio of the develdxends.
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Chapter-2
REVIEW OF LITERATURE

There are epidemiological evidences linking a dight in fruits and vegetables
with reduced incidences of many degenerative desedsruits and vegetables
contain several health-promoting factors includibgrs and high concentrations
of phenolic acids, flavonoids, vitamins and mingraPhenolic acids and
flavonoids although, not being essential for thevisal but may protect us
against a number of chronic diseases over the temg. Therefore, fruits and
vegetables rich in bioactives could be investigated the production of
antioxidant rich foods. Fruits, vegetables and rtheiocessed products in
combination, lead to the reduction in risk of cheodiseases as they provide
multiple antioxidants in comparison to single onekich work together
synergistically. Blending could be an effective way utilize fruits and
vegetables in combination for the preparation oélthebeverages with high
medicinal and therapeutic value. Fruits and vedesalwith unfavourable
taste/aroma/mouthfeel can be utilized for prepanatif functional beverages by
working out the optimum proportion of each fruit vegetable to be mixed. A
brief review of the relevant literature on diffeteaspects of present studies has
been discussed herewith under the following headamgl sub-headings:

2.1 Present status of fruits and vegetables in Indli

India is the second largest producer of fruits &adetables in the world next
only to China. The total area under fruits in Indigs, 329.2 thousands hectare
with an annual production of 71, 515.5 thousandsedowhile vegetables are
grown under the total area of 7, 984.8 thousantaheevith an annual production
of 1, 33, 737.6 thousand tones. Fruits and vegesatintribute 31.74 and 58.93
per cent share of total horticulture crop produttigespectively. Tomato covers
an area of 634.4 thousand hectare with an annuwauption of 12, 433.2

thousand tones while cabbage is grown under tree @r831.0 thousand hectare
with yearly production of 7, 281.4 thousand tondsjor vegetables grown in

India are potato, tomato, onion, brinjal and coteps, while major fruits are



apple, citrus, grapes, mango and banana. Theaotaial production of mango is
15, 026.7 thousand tones followed by citrus (9,.63B8ousand tones), papaya (3,
913.5 thousand tones), apples (1, 777.2 thousands}oand grapes (880.7
thousand tones). In Himachal Pradesh, apple is mnowder total area of 280.1
thousand hectare with an annual production of 99¢h6usand tones
(Anonymous, 2010).

2.2 Antioxidants

Due to the increased prevalence of chronic deg@verdiseases, people are
becoming more aware of their food habits. Therefdres important to prevent
the occurrence of the diseases with the consumpfioight type of food so that
the people lead quality life with increase in eaomo status. Many anti-
nutritional factors are widely considered to beical for human health. Among
them, free radicals have been of concern as ortbeofactors contributing to
chronic degenerative diseases (Bray, 2000). Fidieala can lead to a variety of
biochemical and physiological lesions (Ames, 1988)§ induce degenerative
diseases such as coronary artery disease (CADheted® stroke, and cancer
(Halliwell, 199). In the body, free radicals derive from two s@srci)
endogenous sources e.g. nutrient metabolism andadgleeng process and ii)
exogenous sources e.g. air pollution (Elsayed, 2D@8ghanceet al, 2001). Free
radicals can attack various substrates in the bmay contribute to chronic
disease development. For example, oxidatively nedlifLDL has been
hypothesised to be a causative agent in the dawelopof cardiovascular disease
(Touyz, 2004). Oxidatively modified DNA may alsoaplan important role in
human carcinogenesis (Linet al, 2002). Usually the human body has
mechanisms for eliminating the free radicals by samtrients in the diet that
have antioxidant activities. The Food and Nutrit®wmard of the United States of
America has defined a dietary antioxidant as atamlog present in commonly
consumed foods that significantly decreases theeradveffects of chemically
reactive species on normal physiological functionshumans (Anonymous,
2000).



The antioxidants are believed to play a major nolbody defense system against
reactive oxygen species (ROS), which are the hdrioyproducts generated
during normal metabolism and in pathological caonddg (Gutteridge and
Halliwell, 2000). Dietary antioxidants may help twntrol oxidative stress
(Recordet al., 2000). Antioxidants can prevent oxidation of dtdtes when
present at low concentrations compared with tha@amwfoxidizable substrate
(Halliwell, 1995). Antioxidant supplements or foodsh in medicinal plants are
used to help the human body in reducing oxidatimalge by free radicals and
active oxygen. Currently, research interest has kieeused on the role of
antioxidants as well as antioxidant enzymes, inttatment and prevention of
many diseases. Antioxidants may guard against R®iSities by the prevention
of ROS construction, by disruption of ROS attacl, $ravenging reactive
metabolites and converting them to less reactivieoutes or by enhancing the
resistance of sensitive biological target to RO&ckt (Gutteridge and Halliwell,
2000).

2.3 Source of antioxidants in fruits and vegetables

Many researchers around the world have been stgdymioxidant activity in
various foods, especially in grains, vegetablesfamits (Ouet al, 20®; Sunet
al., 2002; Karl and John, 2002). Fruits are morer@#ing because they are rich
in antioxidants and can be consumed as fresh, ,duez and other processed
products on various occasions. Epidemiological isgidhave shown the
importance of fruit and vegetable consumption imhan diet for the prevention
of coronary heart disease, cancer, diabetes aokles{iWanget al., 1996). The
prevention of chronic diseases has been attribiotélde presence of antioxidants
present in fruits and vegetables (Steinb@@p1). Antioxidant activities in many
varieties of common western fruits such as blugherape, banana, cranberry,
prune, apple, plum, tomato and raspberry have beghed (Imeh and Khokhar,
2002; Suret al, 2002; Connoet al, 2002).

Phytochemicals like carotenoids, tocopherols, dstes, lipoic acids and
polyphenols are strong natural antioxidants widefradical scavenging activity.
Endogenous antioxidant enzymes such as super disgaitase (SOD), catalase,
glutathione peroxidase, glutathione reductase, raisdike Se, Mn, Cu, Zn and



certain vitamins exert synergistic actions in scaweg free radicals (Escarpa and
Gonzalez, 2001; Scalbest al, 2005). Polyphenols act against allergies, ujcers
tumors, platelet aggregation, cardiovascular deseasl can reduce the risk of
cancer (Blocket al, 1992; Hertoget al, 1993; Bingham and Riboli, 2003;
Prakash and Gupta, 2009). The most common antiotgdpresent in fruits,
vegetables and cereals are vitamin C, vitamin HEptenoids, flavonoids
(anthocyanins, polyphenol and quercetin), relateehplics and thiol compounds
(Ouet al.,2006).

2.3.1 Vitamin C

Vitamin C is one of the most popular and leasticoantioxidant
components of foods and has been most widely useddietary supplement to
prevent oxidative stress mediated diseases (Gareemré., 2002). However, the
contribution of the vitamin C to the antioxidantigity of fruits and vegetables is
generally about 10 per cent (Slinkard and Singlett877). Among common
fruits, aonla, citrus, strawberries and raspberaiesnoted for their high vitamin
C content (Kalt, 2005).

2.3.2 Polyphenols

Polyphenols are a variety of antioxidant compoutit® have been used as
dietary supplements for the prevention of pathaalhidiseases and for the
improvement of human health conditions (Weisbur@81; Zhanget al.,2006).
These are a class of phytonutrients or non-vitamam-mineral components of
foods that have a significant health benefits. Ghally, polyphenols are a group
of substances found in plants and characterizettidopresence of more than one
phenol unit per molecule. Phenolics are compounussgssing one or more
aromatic rings with one or more hydroxyl groups gederally are categorized as
phenolic acids, flavonoids, stilbenes, coumarind tmnins. Phenolics are the
products of secondary metabolism in plants, proggd@ssential functions in the
reproduction and the growth of the plants, actiaglefense mechanisms against
pathogens (Sharma and Hashinaga, 2004), paraandspredators, as well as
contributing to the colour of plants. In additiam their roles in plants, phenolic

compounds in our diet may provide health beneBoaiated with reduced risk



of chronic diseases. The antioxidant propertiethefphenolics are due to their
redox properties which allows them to act as a ¢edu agent, hydrogen
donators, singlet oxygen quenchers and metal sgavenRice-Evan®t al.,

1997). Flavonoids terminate the radical chain feastthat occur during the
oxidation of triglycerides (Das and Pereira, 199@xotective effects of
flavonoids against rubratoxin B toxicity in hepagtialar carcinoma cells have

been reported by Sharma and Nagashima (2005).

Among the 11 common fruits consumed in the UnitéateS, cranberry has the
highest total phenolic content followed by appled rgrape, strawberry,
pineapple, banana, peach, lemon, orange, peargrapéefruit (Suret al, 2002)
while among the 10 common vegetables consumed,ctifopossesses the
highest total phenolic content followed by spinaggllow onion, red pepper,
carrot, cabbage, potato, lettuce, celery, and cbeur{Chuet al., 2002). It has
been estimated that flavonoids account for appratety two thirds of the
phenolics in our diet and the remaining one thiel faom phenolic acids. Some
of the more notable groups of polyphenols includanins, flavonoids and
anthocyanins (Ohr, 2008). Common fruits and vedesathat are abundant in
phenolic antioxidants include most berry crops, ynaee fruit crops and onions
(Hertoget al.,1993).

2.3.3 Anthocyanins

Anthocyanins are natural components belonging ¢offdvonoid family. These
are glycosides and acylglycosides of anthocyanidiritee chemical structure
(position, number and types of substitutions) oé tindividual anthocyanin
molecule also has a bearing on the degree to wdnthocyanins exert their
bioactive properties (Prioet al, 1998; Russeet al, 2000; Nagashimat al,
2004) and the structure function relationships atgtuence the intracellular
localization of the pigments (Lazz al, 2003). These are widely distributed
among flowers, fruits (particularly in berries) anelgetables and are responsible
for the bright colours such as orange, red and.fueits like black currant,
strawberry, plum, red grapes and vegetables lidecadbage, red onion etc have
been found to be rich in anthocyanin content (&trand Wray, 1989). In
addition to their colourful characteristics, antji@cins possess potent antioxidant



properties. Some common anthocyanins are delphinajianidin, pelargonidin,
malvidin and peonidin (Wanget al., 1997). Anthocyanin isolates and
anthocyanin-rich mixtures of bioflavonoids may podwev protection from DNA
cleavage, estrogenic activity (altering developmarfit hormone-dependent
disease symptoms), enzyme inhibition, boosting ypectdn of cytokines (thus
regulating immune responses), anti-inflammatoryivagt lipid peroxidation,
decreasing capillary permeability and fragility anmtembrane strengthening
(Ramirez-Tortosat al.,2001; Acquaviveet al, 2003; Lazzeet al.,2003; RossI
et al, 2003; Lefevreet al., 2004). Anthocyanins have also been reported to
possess protective action against rubratoxin BedeBlL 60 cells (Nagashimet
al., 2004).

2.3.4 Betalains

Betalains are water-soluble pigments found in tleueles of plant cells.
Betalains contains nitrogen in their structure (Rebnet al, 1963). They are
aromatic indole derivatives synthesized from tymesand are not flavanoids
(Raven, 2005). Each betalain is a glycoside cangisif a sugar and a coloured
portion. Most studied betalain is betanin whictcadled as beetroot red. It is a
glucoside and hydrolyzes into sugar glucose andnimih (Robinsonet al,
1963). It is used as a food colouring agent andcthleur is sensitive to pH.
These compounds have been reported to be natdratidants (Escribanet al,
1998) which may have positive effects in humanss¢fiere et al, 2004).
Betalains may exhibit anti-cancer activity. Betataifrom prickly pear showed
considerable free radical scavenging and antioxigespertiesn-vitro to protect
endothelium from cytokine induced redox state atten through ICAM-1

inhibition (Gentileet al, 2004). Betalains are stable over a wide rangeHof
2.3.5 Carotenoids

Carotenoids are nature’s most widespread pigmends leave also received
substantial attention because of both their pramih and antioxidant roles.
More than 600 different carotenoids have been ifiedtin nature. They occur
widely in plants, microorganisms and animals. Gamotds have a 40-carbon
skeleton of isoprene units. The structure may heized at one or both ends,

may have various hydrogenation levels or may pgssesg/gen-containing
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functional groups. Lycopene angtcarotene are examples of acyclized and
cyclized carotenoids, respectively. Carotenoid commgls most commonly occur
in nature in thdarans form. The most characteristic feature of carotdsaos the
long series of conjugated double bonds formingcengral part of the molecule.
This gives them their shape, chemical reactivity Bght-absorbing propertiep-
carotenegp-carotene, an@-cryptoxanthin are able to function as pro-vitamAin
Zeaxanthin and lutein are the major carotenoidtheéxmacular region (yellow
spot) of the retina in humans. Carotenoids areamof pigments responsible for
the colours varying from red to yellow. These dre precursors of pro-vitamin
A. These are involved in enhancement of immunearsp and reduction of the
risk of degenerative diseases such as cancer,ovastiular disease, cataract,
prostate cancer and macular degeneration. Theiplencarotenoids of fruits are
a- and p-carotene,p-cryptoxanthine, lycopene, lutein and zeaxanthinanQe
vegetables and fruits, including carrots, sweeafoats, winter squash, pumpkin,
papaya, mango, and cantaloupe are rich sourcekeotdrotenoid3-carotene.
Tomatoes, watermelons, pink grapefruits, apricots pink guavas are the most
common sources of lycopene. In American diets, 8§%he lycopene intake
comes from processed tomato products such as ketgaste, and soup (Liu,
2010). Dark leafy vegetables, carrot, pumpkin, ttmparange, lettuce, mandarin
etc are also a rich source of carotenoids (Ghodk& @hintapalli, 2009).
Carotenoid pigments play important functions in tolgnthesis and
photoprotection in plant tissues. The photoprotectirole of carotenoids
originates from their ability to quench and to itngate reactive oxygen species
such as singlet oxygen formed from exposure of tligind air. This
photoprotection role is also associated with itdoaidant activity in human
health. Carotenoids can react with free radicatklave ability to become stable
radicals themselves. Their reactivity depends om lgngth of the chain of
conjugated double bonds and the characteristidheofend groups. Carotenoid
radicals are stable by virtue of the delocalizatbthe unpaired electron over the
conjugated polyene chain of the molecules. Thisoaization also allows
addition reactions to occur at many sites on theiceh (Britton, 1995).
Carotenoids at sufficient concentrations can preliprd oxidation and related
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oxidative stress. Astaxanthin, zeaxanthin, andifusee excellent lipid-soluble

antioxidants that scavenge free radicals espedrabiylipid-soluble environment.
2.4 Functional properties of fruits and vegetables

Regular consumption of fruits and vegetables camtgi natural antioxidants is
correlated with the decreased risk of diseasescheser, cardiovascular disease
and so on. Fruits and vegetables both fresh antepsed contribute significantly
to improve the quality of our diet. In recent yedhe interest in the exploration,
development and evaluation of functional foods he target population has
increased considerably amongst the researchereghddlogists (Dhimaset al.,
2009; Sharmaet al, 2011; Sharmaet al, 2012). Karl and John (2002) reported
that consumption of cruciferous vegetables protaghinst cancer more
effectively than the total intake of fruits and weégples. The nutrients and
phytochemicals like lycopene of tomato and tomatodpcts act together to
modulate disease development and improve healthitsHike black currant,
strawberry, plum, red grapes and vegetables likecebbage beetroot, carrot,
tomato etc have been found to be rich in antioxslardighly coloured fruits that
have a high level of anthocyanins such as blackaats, elderberry and
blueberry typically and possess a high antioxidagacity. The most abundant
types of antioxidants contained in fruits and vebkds include vitamin C,
carotenoids and phenolics (Temple, 2000). Among nsom fruits citrus,
strawberries, guava, aonla and grapes are knowthéarhigh vitamin C content.
Spinach, carrot and tomatoes have a relatively dmigbarotenoid content
(Thamburaj and Singh, 2004).

2.4.1 Apple

Apple Malus domesticdorkh) is an important fruit of family Rosaceae asd
liked throughout the world by all classes of thegle due to its established
nutritional and economical significance (Chaudhag94). It is the premier table
fruit of the temperate world. An old adage thatagple a day keeps the doctors
away has its relevancy as shown by the human hesdébarch by the modern
science. Apple contains 84.7% water, 0.8% fiber.9%3 carbohydrate, 0.4%
protein, 0.3% lipid, 0.3% ash, 8 mg/100 g vitamin0G mg/100 g sodium, 145
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mg/100 g potassium, 7 mg/100 g calcium, 6 mg/1@@agnesium, 48Qg/100 g
iron, 12 mg/100 g phosphorus and@100 g iodine (Hussain, 2001). Apple has
been widely used as a food from the earliest tianed is well known for its
curative properties. It is rich in polyphenols (Pand Southgate, 1978).
Concentration of phenolic compounds in apple frvigsies (Podsedekt al.,
2000). In apple skin, quercetin glycosides and i@nt amounts of flavanols
occur (Thielenet al, 2005). The highest concentration of phenolicdsadis
reported in cortex (Awaet al.,2000; Russeét al. 2002). Five quercetingiz.,
hyperin, isogyercitrin, reynoutrin, avicularin, gagrin and two phloretinyiz.,
phlorizin and phloretin xyloglucoside have beennitfeed in the apple fruits
(Oleszeket al., 1988). Apple and its products are one of the mdégads
frequently consumed by people. Main antioxidants appple are phenolics
(Gardeneret al., 2002). Apple phenolics, as antioxidant source meyide
major protection against free radical damage indwivody (Amest al., 1993).

In fresh apples, the total phenolics range fron®¥2.9 to 98.0+ 3.5 mg of gallic
acid equivalents/100 g fresh weight. In the jutbe, total phenolic concentrations
are slightly lower as compared to fresh apples emtje from 24.8+0.4 to
33.4+0.3 mg of gallic acid equivalents/100 mL (Zbat al.,2008a). Apple and
apple juice have been reported to decrease thépibg®f incidence of prostate
cancer, anti-influenza viral activity and the risk chronic diseases such as
cardiovascular disease and cancer (Boyer and Dig4;2Hamauzwet al, 2005).
Apple has been used to treat infant intestinal rdesie such as diarrhea and

dysentery (Considine, 1982).
2.4.2 Mango

Mango (Mangifera indical.) fruit is very aromatic and tends to be swedtere

is a high content of carotene, vitamin A, C angéees. From the nutritional
point of view mango is a rich source of vitamin 260 1U/100 g) almost as rich
as butter. Also it has fair amount of vitamin C.rda fruit contains amino acids,
carbohydrates, fatty acids, minerals, organic agadsteins and vitamins. It has
been reported toontain 78.90-82.40% moisture, 0.36-0.40% proteid @.30-

0.53% fat (Majumdar and Sharma, 1990). Mango cvshBhari has been
reported to possess, 14-19% total soluble solidse rthan 5% reducing sugars
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and 30-40 mg/100 g vitamin C (Kalet al., 1991). However, 14 mg/ 100 g
ascorbic acid and 19% reducing sugars have beenteey Jilanet al (2010).

2.4.3 Pear

The oriental pearRyrus cummunig) or sand pear ‘Patharnakh’ is grown wildly
in temperate and semi-temperate regions of Himaéhabesh, Jammu and
Kashmir, Uttarakhand Punjab, Haryana and Northdfastgions of India. The
fully mature sand pear fruit has high nutritionalue. Edible portion of the fruit
contains good amounts of carbohydrates, minerdatsnins and polyphenols and
the level of polyphenols in sand pear fruits is enthhan that of apple fruits
(Kumar and Ghuman, 2007). Fruits of commercialliticated pear are mostly
used for table or processing purpose however, paad fruits, which are grown
wildly, possess attributes like grittiness, higleaidity and astringent taste.
Therefore, owing to presence of such attributessehfruits are rarely used as
fresh or in processing and hence, fetch low pricéhe grower. Even, the juice
extracted from sand pear fruits being too acidit astringent is not acceptable as
such by the consumers (Rajal.,2011). The nutritive composition of European
and Asian pear has been reported as vitamin C42.81g/100 g), vitamin A (0-
23 1U/100 g), calcium (4-9 mg/100 g), iron (0.0-D.ing/100 g), magnesium
(7.0-8.0 mg/100 g), potassium (119-121 mg/100 @) selenium (0.1 mg/100 g)
(Anonymous, 2001).

Pears are a good source of phosphorous, potassgitamins B, B, and C, folic
acid, pectin, dietary fibre, has no cholesterol snldw in calories therefore, it is
traditionally used for treating the bladder probdgentiver, constipation and
prostate toxin elimination. The carbohydrates icup of pear juice are low on
the glycemic index (Gl) and have a low glycemicddRowellet al, 2002). Pear
contains phytochemicals including phenolics sucltlderogenic acid, arbutin,
caffeic, p-coumaroyl, quinic andp-coumaric acids and a number of
procyaninidins and flavonol glucosides (Ma, 2004niioven and Eksi, 2005).
Fruits have a high oxygen radical absorbance chpaaiing. Sand pear juice
contains 10.5B total soluble solids, 0.374% acidity and 11.20/10§ mL
ascorbic acid (Attretal., 1998).
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2.4.4 Aonla

Aonla or Indian gooseberryEfnblica officinalis Gaerth) belongs to family
Euphorbiaceae and is one of the important fruidégienous to India. Aonla fruits
are highly nutritive and are the richest sourcevitdmin C among fruits except
barbados cherry (Asenjo, 1953). Presence of astmirygin the aonla fruit is due
to the presence of polyphenols and leucoanthocgaiiinese are recommended
by Ayurvedic and Unani systems of medicines owmgfg invaluable medicinal
properties like acrid, cooling, diuretic and laxatieffects. The fruit is useful in
anemia, artherosclerosis, cough, diarrhea, dysentsispepsia, haemorrhages,
leucorrhea and jaundice as it is anabolic, antdsadtand resistance building and
possesses anticarcinogenic, antiemetic, antioxlatantipyretic, antitumour,
antiviral, cardiotonic and expectorant activitieIherapeutic properties of the
fruits are attributed to their high ascorbic acahtent, about 1 g vitamin C per
100 mL of fresh juice (Kapoprl990). Because of the presence of tannins, the
ascorbic acid does not oxidise even in dried fthils maintaining its anti-scurvy
property unchanged. The fruits contain fair amaofniron, calcium and lysine.
Nevertheless, aonla is not popular as a table fiug to its hard flesh and
unpleasant astringent taste. Therefore, many \alded products like beverages,

pickles, jams, toffees etc have been developetilipeufruit (Pathak, 1988).
2.4.5 Kinnow mandarin

Citrus fruits (lemon, lime, orange etc.) contain rumber of different
nutraceuticals which include a variety of phena@anpounds in the flavonoid
subclass. The major flavonones in orange and guapgfices are hisperedin and
naringenin, respectively (Patil and Sharma, 20C#&yus fruits are considered to
be the rich source of ascorbic acid, pectin, caegecitric acid, and minerals like
calcium and phosphorous (Ahmet al., 2008). Mandarin @itrus reticulatg is
one of the most popular citrus fruit having attraebright colour, appealing taste
and flavour. The composition of Kinnow fruit juice beneficial with respect to
its mineral and ascorbic acid contents (Falagfal., 2003). There is a great

potential to use this fruit in value added prodwtsh as diet drinks. These types
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of citrus drinks are probably the most recognized globally accepted fruit
drinks (Nchez-morenet al.,2003; Gorinsteiret al.,2004).

Kinnow mandarin is quite important as it has a greariety of beverage,
industrial and medicinal uses due to its attractgkur, distinctive flavour and
being rich source of vitamin C, vitamin B;carotene, calcium and phosphorous
(Sogi and Singh, 2001). The single most hindrantethie popularity and
processing of Kinnow mandarin juice is the develeptnof bitterness due to
enzymatic conversion of a non-bitter precursor hioete A ring lactone (LARL)
in to intensely bitter limonoid-limonin via limont&D-ring lactone hydrolase
(Premi et al, 1994), which makes the processing of this fiurtited. For
improving the taste, aroma, palatability, nutritiv@lue and reducing bitterness,
Kinnow juice has been reported to be blended wattmes other highly nutritive
fruit juices namely pomegranate and aojlige with spice extracts like ginger
for the preparation of refreshing juices with niibnal and medicinal properties
(Bhardwaj and Mukherjee, 2011).

2.4.6 Jamun

In India, Jamun$yzygium cumintkeels) of the family Myrtaceae is commonly
called as Indian blackberry or black plum and hasnbwidely used to treat
diabetes by the traditional practitioners over maewnturies (Nadkani, 1954).
Jamun fruits are edible and are reported to congmiic acid, tannins,
anthocyanins and other components (Benherlal ancdhAghan, 2007). The juice
of unripe fruits is used for preparing vinegar tisatonsidered to be a stomachic,
carminative and diuretic. The ripe fruits are ugsmdmaking preserves, squashes
and jellies. Jamun is a minor fruit crop, gainirapplarity among the consumers
due to its high neutro-clinical values in rural wasell as in urban masses. In
addition, the ripe berries are good source of vi@mminerals, iron and pectin
with fair amount of ascorbic acid. It is used aseffective therapeutic medicine
against diabetes, heart and liver trouble (GaramdeJoshi, 1995). The fruits are
reported to contain vitamin C, gallic acid, tanniasthocyanins such as cyanidin,
petunidin, malvidin glucosides and other componeidamun is very popular as a
dessert because of its slight astringent but sa@et taste and excellent colour.
The untapped popularity of jamun fruits can be based by processing into
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many products like ready-to-serve nectar, squashsgrup (Das, 2009). Jamun
fruits are universally accepted to be very goodni@dicinal purposes especially
for curing diabetes because of its effect on thecpeas. The fruit and its juice
and the seed contain a biochemical called jambalinieh is believed to check

the pathological conversion of starch into sugainduincreased production of
glucose. Beside, the jamun fruit is an effectivedaemedy for bleeding piles
and correcting liver disorders. Since, the fruit as very rich source of

anthocyanin, it imparts antioxidant properties ¢doshiet al.,2001).

2.4.7 Grapes

Grapes have a long and abundant history. Duringatiogent Greek and Roman
civilizations, grapes were revered for their usevine making. Nowadays, there
are three main species of grapga European grapesVitis viniferg), North
American grapesMitis labruscaand Vitis rotundifolidd and French hybrids.
Grapes are classified as table grapes, wine grapies) grapes etc. with edible
seeds or seedless. Grape berries contain variotreentuelements, such as
vitamins, minerals, carbohydrates, edible fiberd phytochemicals. Polyphenols
are the most important phytochemicals in grape Umeahey possess many
biological activities and health-promoting benefislvaet al.,1991; Shrikhande
et al., 2003). The phenolic compounds mainly include aryhains, flavanols,
flavonols, resveratrol and phenolic acids (Dopicarétaet al.,2008; Novakaet
al., 2008; Spacilet al., 2008). Anthocyanins are pigments and mainly exist i
grape skins. Flavonoids are widely distributed iapgs, especially in seeds and
stems and principally contain (+)-catechins, (-geafechin and procyanidin
polymers. Anthocyanins are the main polyphenolicsed grapes, while flavan-
3-ols are more abundant in white varieties (Bagthal., 2000; Cantoset al,
2002; Chaconat al.,2009).

Red grapes are rich in anthocyanidins while yelfmgment of both white and
red grapes is quercetin. The anthocyanin contergdrngrapes has been reported
to possess about 2500 to 3000 mg/kg (Bose and ,Mi®86). Among the
commercial fruit and vegetable juices, grape juieel the highest antioxidant
activity followed tomato juice, orange juice andpkgpjuice (Wanget al., 1996).
Grapes contain high amount of vitamin K (28), folate (2ug), sodium (3.02
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mg), potassium (191 mg), calcium (10 mg), magnesiérmg) and phosphorus
(20 mq) per 100 g edible portion (Anonymous, 2009).

2.4.8 Papaya

Papaya Carica papayal.) is a common man'’s fruit, which is reasonabticed
and has a high nutritive value. It is the fifth m@sportant fruit crop in India.
The fruits are excellent source of vitamin A (20R0B100 g) next to mango and
also a rich source of vitamins like thiamine, riaefn, nicotinic acid and
ascorbic acids. Papaya contains 9% of dietary erter intake (DRI) for Cu, 6-
8% of the DRI for Mg and less than 3% of the DRI édher minerals (Wall,
2006). It is low in calories and rich in naturatamins and minerals. It contains
0.6% protein, 0.1% fat, 2740 pg total carotene 888l ugp-carotene per 100 g
of edible portion. It is antimicrobial, anti-helntimic, anti-fungal, anti-amoebic,

diuretic and hepatoprotective (Krishegal.,2008).
2.4.9 Tomato

Tomato [ycopersicon esculentynis most important and remunerative
vegetable crop in India. It has been estimated #iatut 25-30 per cent of
tomatoes production in India are spoiled duringtf@svest handling and glut in
the markets (Anonymous, 2010). It is a rich sow€eminerals, vitamins and
organic acids. Tomato fruit provide 15-30 mg/10@&sgorbic acid and 20-50
mg/100 g fruit weight of lycopene (Anonymous, 2Q01has been reported that
all the vegetable juices have varying levels ofcaidlant activities with tomato
having 21.21+2.8839/100 g (Doss and Dhanabalan, 2009).

2.4.10 Carrot

Carrot Daucus carotd..) juice is a rich source of carotene having 5.61@100

g edible portion (Ghodke and Chintapalli, 2009)a@ye coloured carrots are rich
in carotene, a precursor of vitamin A and contgipraciable amount of thiamine
and riboflavin (Anonymous, 2001). Total phenolicntent of carrot has been
reported to be 26.59+1.76g/g gallic acid equivalents (Doss and Dhanabalan,
2009). Thamburaj and Singh (2004) reported thatotacontains 11000 IU
vitamin A. According to Massamba and Nguyen (2008pssesses 4.9 mg/100 g
vitamin C, 31.7 mg/ 100 g calcium and 320.7 mg/@@hosphorous. Consumers
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like carrot juice because of high nutritious valimportant source of fibre,
carbohydrates anda-carotene andp-carotene content, colour, aromatic
compounds and refreshing characteristics (Sahotal., 2009; Sharmaet al.,
2012). The carotenoid levels are heterogeneou#fereht yellow, orange, red,
and purple carrot cultivars with the level B3tarotene increasing gradually from
the periderm toward the core, the levelspetarotene and lutein being higher
than those off-carotene in younger cells and with lycopene acdatimg
throughout the whole secondary phloem in red canlg(Sharmat al, 2012).

2.4.11 Bottlegourd

Bottlegourd [Legenaria sicerariagMol.) Standl.) is commonly grown vegetable
in India. Fruit have cardiotonic and diuretic prdpes. Fruits have been reported
to contain 0.2% protein and 11 mg of vitamin C p@® g on fresh weight basis
(Thamburaj and Singh, 2004). Its pulp is a very dg@murce of fiber- free
carbohydrates. It is grown for immature fruits, dise®r culinary purpose
(Anonymous, 2001). It also cures pain, ulcers, feaad used for pectoral cough,
asthma and other bronchial disorders. Fruits con®6.3% moisture, 0.2%
protein, 2.9% carbohydrates, 0.5% mineral matt€2% calcium and less than
0.01% phosphorus. Other mineral elements repoddaetpresent are iron (0.7
mg/ 100 g), sodium (11.0 mg/100 g), potassium (8690100 g) and iodine (4.5
png/ Kg). Common amino acids present in bottlegaued leucine, phenylalanine,
valine, tyrosine, alanine, threonine, glutamic agerine, aspartic acid, cystine,
cysteine, arginine and proline. The fruit is a gsodrce of B-complex vitamins
and a fair source of ascorbic acid (Kubete al., 2010). Anti-hyperglycemic
activity of bottlegourd has been reported by Desldpeet al (2008). Erasto
(2009) observed the antioxidant activity of bottlegd and suggested it as a

potential source of natural antioxidants.
2.4.12 Bittergourd

Bittergourd Momordica charantia is one of the most common vegetables of
Indo-Pakistan subcontinent and cultivated duringmvaeason. Fruits are of
considerable importance due to its many medicipalieations. Bittergourd is

considered anti-diabetic, stomachic, carminativeedu in rheumatism, gout

19



diseases of liver and spleen and also used as latimublood purifier,
anthelminthic, laxative and effective against legytopiles and jaundice. The
fruits are rich in iron, vitamin A, B and C and ama inexpensive source of
proteins and minerals (Thamburaj and Sing004). Bittergourd fruit extracts
have been reported to possess a wide medicinahube traditional medicinal
systems, most often as hypoglycemic and anti-dialagents (Semiz and Sen,
2007). It has been reported to exhibit biologicetivaties such as antioxidant,
antimicrobial, antiviral, antihepatotoxic and ait&rogenic activities, which are
attributed to an array of biologically active plaftemicals including triterpenes,
pisteins and steroids (Grover and Yadav, 2004}eRjourd is bitter in taste and
is not be relished by the masses therefore, neelds processed and fortified to
make it palatable and acceptable (Garg, 2010).

2.4.13 Pumpkin

Pumpkin Cucurbita moschajais defined as fruit botanically although
commonly regarded as vegetable in consumer terlash land seeds of pumpkin
are commonly used for culinary and medicinal puggo®umpkin is from genus
Cucurbita of the family Cucurbitaceae. There are three comnypes of
pumpkin world-wide, namelyCurcurbita pepg Curcurbita maximaand C.
moschata Thamburaj and Singtl2004). Pumpkin can be found in many shapes,
sizes and coloursC. moschata most commonly used cucurbit in both Aarad
the United States.

The yellow-orange characteristic colour of pumpldndue to the presence of
carotenoids. Carotenoids are natural pigments resipie for the yellow, orange
and red colour of many foods. Pumpkin provides afale@ source of carotenoids,
provitamin A and ascorbic acid which have majoesoin nutritional aspects as
well as an antioxidant. The carotenoid contentparish pumpkin was reported
to be higher than other pumpkins and even higtaer darrots which contained
carotene (Dhimaret al, 2009). Similarly, Murkovicet al (2002) reported that
three species of pumpkinCqcurbita pepp C. maximaand C. moschatp
consisted of beta-carotene (0.06-7.4 mg/100 g,aatjanotene (0-7.5 mg/100 Q)
and lutein (0-17 mg/100 g). Pumpkin has also beported as a rich source of
vitamins, minerals, pectin and dietary fibre (Djuti991).
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Pumpkin seed has considerable nutritional valuehfonan consumption due to
its 37.8-45.4% oil and 25.2-37.0% protein. It haiable dietetic and medicinal
advantages besides being a source of edible odtgips and minerals of good
quality (Yoshidaet al.,2004). The content of vitamin E in pumpkin seedasy
high and the main available isomers areandy-tocopherols (Idourainet al,
1996). Pumpkin can be consumed in a variety of veagh as a fresh or cooked

vegetable, as well as being stored frozen or cafffigderedcet al, 2000).
2.4.14 Cabbage

Cabbage(Brassica oleraceavar. capitatg is a rich source of vitamin A, B, C,
minerals and antioxidants (Anonymous, 2001). Actaydo Singhet al. (2009)
total phenolic content and antioxidant activitytbé cabbage is 18.7 mg/100 g
gallic acid equivalent and 2i8nole Trolox equivalent, respectively. It has an
anti-cancer property and it protects against bavaglcer due to the presence of
indole-3-carbinol. Cabbage juice is used as a rgmadainst poisonous
mushrooms and as a gargle against hoarseness (litgrabd Singh, 2004). It
has been reported to possess 32.1 mg/100 g vit&m89.0 mg/100 g calcium
and 253.2 mg/100 g potassium (Massamba and Ngagéas).

2.4.15 Beetroot

Red beetrootBeta vulgari$ is considered to be a potential source of vakiabl
water soluble nitrogenous pigments called betalaihBese betalains are
composed of two main groups i.e. the red betacgarand the yellow
betaxanthins (Pavlogt al., 2002). Kohen and Shalhoub (1994) found that these
betalains are cationized compounds and their &ffilor membranes may
improve their activity. According to Nilsson (1970jhe betacyanin and
betaxanthin contents of red beetroots vary witthe tanges 0.04-0.21% and
0.02-0.14%, respectively, depending on the cultfvam Elbe, 1975) although,
some new varieties produce higher betalain cont@tggczola, 1998; Gaertner
and Goldman, 2005). Gasztoreti al. (2001) analysed five red beetroot varieties
(Bone, Nero, Favorit, Rubin and Detroit) in ternigheeir pigment composition.
The major red-violet pigments detected were betaswmbetanin, betanidin and

isobetanidin and the major yellow components werdgaxanthin | and
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vulgaxanthin Il. Moreover, an adverse earthy-likevéur because of geosmin
and some pyrazines is undesirable when adding dmetxtracts to dairy
products (Luet al, 2003; Stintzing and Carle, 2004).

2.5 Antioxidant activity of fruit and vegetable juices

All vegetable juices exhibit increased antioxidaotivity with increasing juice
concentration in processed products (Doss and iadara 2009). Fruit juices
are valuable sources of vitamins and minerals wharitribute to overall dietary
guality and thus may reduce the risk of chroniedses. In addition, they may be
a major source of numerous polyphenols, particplidvonoids in the diet.
Researchers have found that fruit juice consumpteom contribute significantly
to adequate intakes of essential nutrients inctuditamin C, folate, potassium
and magnesium. Consumption of 100 per cent puii jfrices is an effective
approach to meet the current dietary recommendafanfruit intake as well as
provide essential nutrients and functional comptsencluding antioxidants.
Substantial evidences indicate that 100 per cerd juice intake can be a part of
healthy active life style (Clemens and Dubost, 2008

In a study, the total antioxidant properties of fitits and 5 commercial fruit
juices were measured based on wet weight of f(eidble portion), strawberry
showed the highest ORAC activity followed by pluarange, red grape, kiwi
fruit, pink grapefruit, white grape, banana, apptEmato, pear and honeydew
melon. On the basis of dry weight of fruits, strawly also had the highest
ORAC followed by plum, orange, pink grape fruitiato, kiwi fruit, red grape,
white grape, apple, honeydew melon, pear and bariahas been reported that
antioxidant capacities of fruit and vegetable jsiceay not always be similar to
those measured in respective fresh fruits. The certiad grape juice and tomato
juice has much higher ORAC than the fresh red grapel fresh tomatoes, while
the commercial orange juice had much lower ORAM thze fresh oranges
(Wanget al., 1996). The total phenolic content of grape, a@pld tomato has
been reported to be 29.57 mg/100 g, 27.47 mg/183dgl5.33 mg/100 g on dry
weight basis, respectively (Chen al., 2008). Kanneet al. (2001) emphasized
on the strong antioxidant effects of betacyaningexdtroot in model systems of
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lipid peroxidation and suggested it as potent amdemt against lipid

peroxidation.

Kaur and Kapoor (2005) evaluated the antioxidativigy of 19 fruits and
5 fruit juices using three model reaction systerRRAP assayf-carotene
lineolate assay and super-oxide anion scavengitigtgkt Aonla fruits had the
highest phenol content (290 mg/100 g) and highegbxdant activity as 56.8
mM by FRAP assay, 92% bf-carotene lineolate system and 85% by super-
oxide anion scavenging activity. Appreciably highepolic content was also
recorded in anthocyanin rich fruits like red ponagte (270 mg/100 g), plums
(250 mg/100 g), jamun (215 mg/100 g) and black gsafl92 mg/100 g).
Processing in the form of juices resulted in aifiggmt increase in total phenols
and antioxidant activity. Fruits like ber, phalsmple and strawberry also had
moderate antioxidant activity ranging from 12-64 mby FRAP assay.
Anthocyanin and phenolics rich fruits like aonk@nun and bael are good source
of dietary antioxidants. Antioxidant activity of éhapple, blackcurrant and
blended juices of both were strongly correlatedhwgthenolic content by
Oszmianski and Wojdylo (2009). Highest level of iaxilant activity was
recorded in blackcurrant juice which was attributedits high anthocyanin
content. Erasto (2009) established the antioxi@ativity in bottlegourd fruits
using DPPH assay and reported that percentagatiohiby concentration of 20,
40, 60 mg/mL ethanolic fruit extract were about1?296, 87.34% and 91.23%,
respectively. Reducing power ability of the botdagd ethanolic extracts

increased with their concentrations.

2.6 Medicinal properties of fruit and vegetable juces

This inverse association between fruit and vegetaitbke and chronic
diseases appears to hold true across differentrggloigal locations and in
populations that differ in lifestyle, gender ancaga paradigm prompting health
authorities to recommend increased consumptiomuitisfand vegetables and to
implement this public health directive in many ctiigs. Many countries in the
developed world have 5 plus-a-day programme dunihigh 70 g each of fruits
and vegetables per serving are to be consumed dagryMany pharmacological
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activities have been reported for aonla fruit extsaz., it inhibits micronuclei
formation, sister chromatid exchanges, clastoggnamd mutagenicity induced
by metals such as lead, aluminum, cadmium, nickel aaesium against
radiations (Scartezzini and Speroni, 2000), posseasti-diabetic activity (Sabu
and Kuttan, 2002), inhibits clastogenicity of bepy@ne and cyclophosphamide
(Sharmeet al, 2000; Haquet al, 2001), possess gastroprotective (Al-Reheily
al., 2002), cytoprotective, and immunomodulating ertips (Ranet al, 2002).
Further, new pharmacological activities have alserbfound for aonla i.e. it has
cytoprotective activity against chromium (Raghal, 2003), shows antivenom
capacity (Alam and Gomes, 2003), ameliorates higgestdism and hepatic lipid
peroxidation (Panda and Kar, 2003), displays aoliferative activity on MCF7
and MDA-MB-231 breast cancer cell lines (Lamberéhial, 2003), shows anti-
tussive activity (Nosalloveet al, 2003) and induces apoptosis in Dalton’s
Lymphoma Ascites and CeHa cell lines (Rajeshkusgtaal, 2003). Similarly,
high consumption of fruit and vegetables (considei@gether) has also been
associated with reduced all-cause mortality in /hind African American adults
in 3 communities in the United States (Knoepsl, 2004). Furthermore, plasma
concentrations of ascorbic acid were significamthyd inversely associated with
mortality in 2 British cohorts (Khawt al, 2001; Fletcheet al, 2003). Plasma
carotene was also associated with lower mortatityhe elderly populations of
several European countries (Buijsgeal, 2005). Spormanat al. (2011) studied
the effect of anthocyanin/polyphenolic rich fruiige on oxidative cell damage in
patients on hemodialysis and reported a reduchiooxidative (cell) damage in
hemodialysis patients especially due to the highaayanin/polyphenol content

of the juice.

Kawashimaet al (2007) studied the effect of mixed fruit and Viedpde juice
concentrates supplementation on protective serdioxatants, folate and plasma
cystein in Japanese subjects. The study showedstipgdlementation with the
fruit and vegetable juice concentrate capsulesqutdo be a highly bioavailable
source of phytonutrients. Important antioxidantsewvelevated to desirable levels
associated with decreased risk of disease whil&ermsiof oxidative stress were
reduced and folate status improved with a concorhdacrease in homocysteine
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and these benefits occurred to a similar extestrinkers when compared to non-
smokers. In a similar study by Kiefet al (2004) the effect of mixed fruit and
vegetable juice concentrates on serum antioxidandsfolate in healthy adults
was observed. Significant increase in blood nutriéevels after active
supplementation was observed fbrarotene, vitamin C, vitamin E, selenium
and folate. Ranges measured after supplementatéien fell into those
associated with a reduced risk for disease. Thesdts showed a positive effect
of supplementation with enriched dehydrated frod aegetable juice powder on
blood levels ofp-carotene, vitamin C, vitamin E, selenium and ®la$aoji
(2009) studied the anti-hyperlipidemic effect ofthanolic extract of bottlegourd
fruits at different concentrations of 100, 200 &@d mg/kg body weight of the
rat. Doses were administered to the high fat-didt:ced hyperlipidemic rats for
30 days to evaluate its antihyperlipidemic activifftorvastatin (10 mg/kg per
rat) was used as a standard drug. At th® @8y, most significant reduction in
lipid levels in the fruit extract treated rats asnpared to the rats fed with high-
fat diet was observed. Total cholesterol decredsed 290.14+18.42 mg/dl to
228.58+16.38 mg/dl, low density lipoprotein chotest decreased from
195.1448.86 mg/dl to 120.57+8.11 mg/dl, triglyceriddecreased from
232.41+15.22 mg/dl to 181.79+15.68 mg/dl and vesw-Hensity lipoprotein
cholesterol decreased from 46.48+3.04 mg/dl to 86833 mg/dl at 3D day.
Conversely, high-density lipoprotein cholesterolvells were significantly
increased from 48.52+6.52 to 71.66+5.14 mg/dl. irfoeease in weight in rats
administered with bottlegourd extract was less wbempared to rats fed with
high-fat diet.

The aqueous extract of Jampulp) was investigated by Namasivayatn
al. (2008) for its possible hypoglycemic and anti-ait potentials in
streptozotocin (STZ) induced diabetic wistar femedés. Treatment with the
agueous extract of Jamun pulp at 100 mg/kg andhg&f)Rg body weight resulted
in significant reduction in blood glucose levadady weights were significantly
reduced in STZ Induced diabetic rats when compévedormal rats, while in
diabetic rats jamuextract prevented significantly the decrease inybwdight in
a dose dependant manner. Gagtadl (2010) used jamuextract to explore anti-
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tumor promoting activity in a stomach carcinogesasiodel in mice. For this
purpose, Swiss albino mice were administered witmd. of benzo-a-pyrene
(BaP) in 10@l sesame oil by orally twice a week for 4 consea@itveeks. The
animals were sacrificed 14 weeks after the lastiaidimation of BaP. Oral
administration of the extract to pre-treated, pgosited and pre-post treated
groups provided a significant reduction in tumocidence, tumor burden and
cumulative number of gastric carcinomas along waitBignificant elevation of
phase Il detoxifying enzymes, and inhibition ofidipper oxidation in the
stomach. By administering blueberry extracts wiilgngicant anthocyanin
content (but not purified pigments), it was notedtithe blueberry-supplemented
diets led to effective reversal of age-related aiisfiin various neural and
behavioral parameters (memory and motor functig@esephet al., 2009).
Further investigations of the study demonstrated #mthocyanins (in particular,
cyanidin-3-sambubioside-5-glucoside and cyanidin- 33diglucoside) were
highly bioavailable in endothelial cells, which wésked to their roles in
prevention of atherosclerosis and neurodegenerais@rders (Youdimet al.,
2000; Youdimet al., 2002). Anthocyanins exerted multiple protectivéeets
against pleurisy in a rat model and were capablatignuating inflammation.
Deshpandeet al (2008) reported the anti-hyperglycemic activitybottlegourd
fruit extract and observed that administration thfaeolic extract of fruiextract
(100 and 200 mg/kg body weight) effectively preeehthese changes.

2.7 Blending of juices and pulps

The food market has stimulated the developmentesd products that present
good sensory acceptance, contain high nutritiorsdlesr and have functional
activity. Nowadays, the nutrient content is an imi@ot factor that impacts on the
consumers’ choice of a particular food to be eafdmout 47% of consumers
believe that fortified foods and beverages are #@bleupply their recommended
daily vitamin intake (Sloan, 2003). Blending ofges and pulps could be an
economic requisite to utilize profitably some feuéind vegetables for processing
which may not otherwise have favourable characach as colour, aroma and
mouth feel (Kalreet al.,1991). Two or more fruits juice/pulp may be bletdie
various proportions for the preparation of ned®&FS beverages etc (Sandhu and
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Sindhu, 1992; Saxenat al., 1996; Attri et al, 1998; Langthasa, 1999; Deka,
2000; Deka and Sethi, 2001)). The blending of juitay also improve aroma,
taste and nutrients of the beverages. Attempts dBeebeen made to develop the
fruit and vegetable juice blends like cucumbeitiemon juice and ashgourd-
pudina juice (Majumdaet al., 2009a; Majumdaret al., 2009b), carrot-black
carrot, carrot-beetroot juice (Dhaliwal and Hir@02) and carrot-aonla beverage
(Sahotaet al, 2009), being good sources of vitamins and miseséth a good
therapeutic value. Different fruit juice blends bawalso been prepared by
Bhardwaj and Mukherjee (2011) using Kinnow, aomd ginger juice in 100:0:0
and 95:5:0, 92:5:3 ratios and Kinnow, pomegranatk ginger juice in 90:10:0
and 87:10:3 ratio for improving flavour, palatatyi nutritive and medicinal
value. Similarly, suitability of blending sand pgaice with apple juice has been
evaluated by Ragt al (2011) who blended the apple and sand pear juice
different proportions and found that blending ofidaear juice with apple juice
in the proportion of 50:50 to 60:40 gave betterligpavith higher sensory score
among all the combinations. Hussaihal (2011) blended the apple and apricot
juices in different ratios and studied the effettdferent preservatives on the
quality parameters of juices during storage. Theported that apple-apricot juice
blends in the ratio of 50:50 and 75:25 were judgedhe best on the basis of
sensory evaluation. Similarly, five types of juiddends with different
proportions of juices were prepared by El-Sharo(@06) in an attempt to
maximize the potent antioxidants. He used localipdpced fruits such as
persimmon, papaya, guava and pomegranate and juthge@cceptability of
blends on the basis of their functional quali8harmaet al (2008) prepared
ready-to-serve beverages from guava and papayé#faredt ratios and found
that RTS beverages prepared from 15% pulp of gaadapapaya blended in the
ratio of 80:20 was the best. Chandel (2010) deezlofpuit leather by mixing
apple, sand pear, persimmon and peach pulp whgtifisantly resulted in a
better overall rating for sensory properties withampairing nutritional and

textural properties of product.
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2.8 Effect of blending on the functional quality ofthe products

Blended non-alcoholic beverage development is a&eresting way of
improving the nutritional quality of traditional galucts. Mixing two or more
kinds of fruits can result in a new product with ne@itamins and minerals and
with different sensory and flavour characteristishien compared to raw
materials (Akinwale, 2000; Jain and Khurdiya, 20()ending of juices with
astringent and highly nutritious fruits like aordad lemon can provide health
beverages with high medicinal and therapeutic vg&ehotaet al., 2009). El-
Bastaweset al. (2008) prepared nutraceutical vegetable juice [derdl noticed
that juice blends prepared by tomato, carrot andrgenad the highest total
phenols and total flavonoids being 16.65 and 3123100 mL, respectively.
Total carotenoids of all blends ranged from 7.6992mg/100 mL. They also
reported that addition of green leafy vegetabledefy and parsley) to blends
increased total chlorophyll content by more thaao falds becoming greater than
the other blends as well as control sample. Therbex acid content of the
samples ranged from 8.45 to 20.22 mg/100 mL. Tonedoot, watermelon and
rocket vegetables blend possessed the highestntaftascorbic acid while the
blend devoid of tomato juice showed lowest ascoalsid content. All the blends
were found to be an adequate source of minerahumtean nutrition. Further, a
study have been conducted by El-Sharouny (2006}herpreparation of fruit
juice blends with potent antioxidant effects byngspersimmon, papaya, guava
and pomegranate for the preparation of juice bleBtsnds were prepared using
different proportions of juices to maximize the wegqd nutrients such as
carotenoids, ascorbic acid and other nutrients. Bast blend with highest
ascorbic acid content (45.73 mg/100 g) containex p@rsimmon, 30% guava,
30% papaya and 10% pomegranate whereas blend mogt&0% persimmon,
30% papaya, 30% guava and 10% pomegranate posdagbedt carotenoids
(33.58 mg/100 g). Selenium content of all the btewads almost same. Bhardwaj
and Mukherjee (2011) prepared juice blends of Kimnaonla and ginger and
Kinnow, pomegranate and ginger, respectively. Amadtignow, aonla and
ginger juice blends highest ascorbic acid contet§.70 mg/100 mL) was
recorded in juice blend containing 95% Kinnow jyi&86 aonla juice and 0%
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ginger juice however, among Kinnow, pomegranate gimgjer juice blends
highest ascorbic acid content (18.94 mg/100 mL) weasrded in blend having
Kinnow, pomegranate and ginger in 90: 10: O re#aj et al. (2011) studied the
effect of blending on apple and sand pear blende jand reported gradual
increase in the level of polyphenelith increase in the level sfand pear juicen
the juice blends.Oszmianski and Wojdylo (2009) studied the effedt o
blackcurrant and apple mash blending on colouruadfes and found that total
anthocyanin content was 588.98-566.79 mg/L in apptes made from Idared
and Shampion cultivars and blended with blackcudrrarhese anthocyanin

amounts represented 18% of anthocyanins of blackaujuice.
2.9 Effect of processing on bioactive compounds trfiits and vegetables

Food processing such as pasteurization plays aartarg role in the destruction
of bioactive compounds. Processing can alter andnotlamage fruit and
vegetable antioxidants. Maceration, heating andowuar separation steps can
result in oxidation, thermal degradation, leachargl other events that lead to
lower level of antioxidants in processed foods careg with fresh. This is
particularly true in case of vitamin C and phenalitioxidants. It is well known
that phenolic contents present in fruits and vdgetaeasily undergo enzymatic
or chemical oxidation during processing and stord@&ing the processing of
foods, various transformations of phenolics occor produce yellowish to
brownish pigments (Clifford, 2000). These chemahnges has been attributed
to post-harvest treatments which could lead to fbemation of various
compounds having antioxidant and pro-oxidant priogerand could exert
complex effects on the antioxidant properties aérpdlic compounds (Lee, 1999;
Murakamiet al, 2002).

Zhang et al (2008) studied the effect of pressing treatment kmoactive

compounds of fresh apples and reported that tdieh@lic concentration was
significantly lower in juices as compared to fréshts and ranged from 24.8+0.4
to 33.4+0.3 mg gallic acid equivalents/100 mL. Tlago reported that levels of
total phenols in juices prepared from straight pirggwere about 60% lower than
corresponding fresh apples. Similar findings hagerbreported by Van der sluis
et al (2005) in apple juice. Reduced phenolic context@ntioxidant activities in
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juices compared to fruits have been attributedgteeszing process. It could also
be due to the involvement of polyphenols in spegifiysico-chemical reactions
with the solid part of fruits especially the celalvmaterial. The levels of total
phenolic content have also been reported to rebdyck 1.5 fold in centrifuged-
treated juices as compared to corresponding cruides (Zhanget al, 2008).
This difference was attributed to the removal ofsmall part of phenolic
compounds because of their adsorption on celluidrcell-wall particles which
were in suspension with crude juices (Vrhovstkal, 2004). Gokmeret al
(2001) also reported that various clarificationatmeents caused a significant
decrease in apple juice phenolics. Seok-mainal (2004) reported that heat
treatment could liberate some low molecular wegmnolic compounds which

usually present as covalently bound form.

In carotenoids, processing can lead to dissociatibantioxidants from plant
matrix components, an increase in carotenoids,oddants and increased
digestive absorption (Shi and Le Maguer, 2000).imyuprocessing the tissues
such as peel and seeds are separated from thecotin@onents as in juice and
wine production (Skredest al., 2000). Foods undergo numerous processing
before consumption which may alter their nutritionarofile (Goyal and
Khetarpaul, 1994; Negi and Rog001) including their antioxidants content
(Mitchell et al., 1990; Satcet al., 2006; Turkmeret al., 2006). Generally food
processing procedures are recognized as one ofmiger factors on the
destruction or changes of natural phytochemicalghvimay affect the natural
antioxidant capacity in foods (Nicadt al.,1999). The oxidative loss of bioactive
phenolic compounds in foods is attributed to enzien&drowning prior to
inactivation of polyphenol oxidase (Lee, 1999). nHa cooking softens the cell
wall and facilitates the extraction of cambids (Rodriguez-Amaya, 1999).
Some studies have shown that the loss of vitanmnggetables during cooking
varies with the cooking treatment (Lin and Chan@p%). Larger losses of
vitamin C occur in processes that use water. Stelamching is therefore more
effective in retaining vitamin C before freezingath hot water blanching.
Blanching inactivates enzymes such as ascorbawasithat are capable of
breaking down vitamin C during frozen storage. Instady on effect of
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processing on the antioxidants in peas, carrotsiasp, potatoes and several
Brassica group vegetables, it was noticed that losses tdmin C during
blanching and frozen storage ranged from 10 to &Ocpnt (Puupponeet al.,
2003). Further, they observed that the carotenapjsear to be less adversely
affected by processing as compared to other majoit fand vegetable
antioxidants. During blanching and refrigeratedrage of carrot, spinach,
potatoes and severBrassicagroup vegetables, there were essentially no losses
in a-carotene and-carotene, in fact, some increase was observed whst
attributed to the dissociation of carotenoids frplant matrix material. Similarly,
losses in total phenolics content after blanching bng term frozen storage
ranged from 20 to 30 per cent. Like vitamin C, p¥lEnantioxidants are water
soluble and can be leached from fruit and vegetéibfies by processing in
water. When fresh spinach was boiled in water, @pprately half of the
flavonoids content was found to be dissolved indbeking water and other half
in the cooked tissue (Gikt al., 1999). During processing of blueberries into
juice, substantial losses of phenolics occur ared rdtovery of anthocyanins,
procyanidins and chlorogenic acid have been regddebe 32, 43 and 53 per
cent, respectively. Heat labile enzymes in blugbdruits make a large
contribution to the losses of anthocyanins. Appreately 20 per cent of
anthocyanins in blueberries are retained in thespcake after juicing (Skred
al., 2000).

Azizahet al. (2009) evaluated the effect of various cookinghuods on
antioxidant content and radical scavenging actiatypumpkin. Pumpkin was
boiled and stir-fried for 2, 4 and 6 min, respeelyv The study showed an
increase in botlf-carotene (2 to 4 times) and lycopene (17 to 4@sincontent
of pumpkin after cooking for 2, 4 and 6 min. Howeube treatment resulted in
18 to 54% losses of total phenolics content ofpitmapkin. Nevertheless, the free
radical scavenging activity exhibited by cooked pkims has been found to be
high, in the range of 81.1% to 94.6% withsd@©f 1.41 to 1.62 mg/mL. Gahlet
al. (2003) reported an improvement in the antioxidaettvity of tomatoes after
heat treatment due to the increased release obgigmicals such as lycopene
from the matrix. Boiling of several vegetables wbaltribute to the suppression
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of oxidation by antioxidants due to thermal inaation of oxidative enzymes
(Yamaguchiet al, 2001). Turkmeret al. (2006) reported that boiling, microwave
cooking and steaming induced significant increaséstal antioxidant activity of
pepper, green beans, broccoli and spinach. Dewetnéd (2002) observed that
thermal processing elevated total antioxidantskaodccessible lycopene content
in tomatoes and produced no significant changetotad phenolics and total
flavonoids content although some loss of ascortid bas been noticed. e al
(2002) also reported an improvement in the avditglof individual antioxidants
up on processing of fresh tomatoes into tomato esalibese findings strongly
supported the concept that thermal processing eelkattie nutritional value of
tomatoes by increasing bioaccessible lycopene nbraed total antioxidants.
Anenseet al (1993) observed a decrease in antioxidant pailegiticose-gycine
aqueous solution after a short heat treatment (785t for up to 50 h). This
decrease has been attributed to both degradatiomatdiral antioxidant
components and formation of early Maillard reactpyoducts with pro-oxidant
properties. However, prolonged heating showed avexy of initial antioxidant
properties and then an increase in overall antaidactivity. This has been
ascribed to formation of melanoidins which act aoxidants during advance
steps of Maillard reactions (Kauet al, 2004). During fruit storage and
processing polyphenol content as well as antioxidaativity decreases.
However, at the same time there are some reportsadncrease of polyphenol
concentration as a result of thermal processingawef material, e.g. in broccoli,

peppers, spinach or beans (Turkne¢al, 2006).

2.10 Effect of storage on functional and quality characteristics of beverages
2.10.1 Total soluble solids (TSS)

Total soluble solids increases during storage duesdlubilization of pulp
constituents and degradation of starch into singpigars due to hydrolysis of
polysaccharides (Jawana# al, 1978). The physico-chemical, microbiological
safety and sensory characteristics of the bottlsbasil blended juice in glass
bottle have been evaluated during 6 month at racamperature (282°C) and it

was noticed that there were no remarkable chanmg@ddj total soluble solids,

32



total acidity (as citric acid) and sensory scordésthe juice during storage
(Majumdaret al, 2011). Similar results have been reported byaDakd Sethi
(2001) in fruit juice blends. Deka (2000) found emcreasing trend in total
soluble solids during storage at ambient and lawprature in lime-aonla and
mango-pineapple spiced RTS beverages. Hustaah (2011) studied the effect
of preservatives on apple-apricot juice blends abserved that TSS content of
blends increased maximum in 100% apple juice )9&nd minimum in 50%
apple + 50% apricot juice and potassium sorbat@5¢4). An increase in TSS in
lime-ginger RTS/blended RTS, during storage has ieeorded by Lanjhiyana
et al. (2010) which could be attributed to the conversib polysaccharides like
pectin, cellulose, starch etc into simple sugagg.eRal (2011) studied the effect
of storage on TSS of pear: apple juice blends dskrved that TSS increased
during initial stage up to 3 month and thereaftedeeline in TSS was recorded at
6 month of storage. Increase in TSS was attribtagdateakdown of the complex
carbohydrates into simple soluble carbohydratedewthe decline in the TSS of
the beverage was related to the utilization of suganon-enzymatic reactions.
Shahet al. (1975) studied the storage stability of guavaldamd observed an
increase in TSS in the product during the stordey accredited this increase to

the solubilization of fruit constituents during istge.
2.10.2 Titratable acidity

Acidity is considered as one of the biochemicalperties, which affects
both organoleptic and keeping qualities of a prodatSheikha, 2004). Nunest
al. (1995) reported an increase in acidity of strawpeturing storage and
attributed it to the breakdown of pectin into petiacid (Riazet al, 1988).
Lanjhiyanaet al (2010) reported a decrease in acidity of lime gimgjer ready-
to-serve (RTS) beverage during five month of sterampd reported that this
decrease was due to the chemical interaction bateeganic constituents of the
juice by temperature and action of enzymes. Kamngash Thirumaran (2001)
recorded a slight decrease in acidity of Kinnowcguiduring storage and
attributed this loss in acidity to the chemical ateans taking place between
organic acids and pigments by the action of enzymegradual decrease in
acidity of papaya nectar and pomegranate juicendustorage has also been
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recorded by Saravana and Manimeglai (2005) and eAbir al. (2010),
respectively. They also observed that rate of deserevas higher at ambient
storage. Deket al. (2004) and Nath and Yadav (2005) have also repaitailar
findings in lime-aonla blended RTS beverage andgaiKinnow squash,
respectively. A slight increase in acidity (0.250@7%) of jack fruit beverage
during 6 month storage at room temperature has tegrted by Krishnavert

al. (2001). Similar changes in acidity have also befeserved in Kinnow: aonla:
ginger juice blends by Bhardwaj and Mukherjee (30Which have been
attributed to the conversion of sugars into acidd agalts and by enzymes
particularly, invertase (Kumaat al, 1992). Deka (2000) found that the acidity of
the RTS beverage prepared from lime-aonla, mangeapple and guava-mango
blends decreased with advancement of storage pepotb six month under
different storage conditions. However, changes Wesger at refrigerated storage
as compared to ambient storage. Similar result® Heaen reported by Tiwari
(2000) in guava and papaya blended RTS and Dhaéim@lHira (2001) in carrot
juice blends. A gradual increase in acidity of paaple juice blends has been
noticed by Ragt al. (2011) during storage period of 6 month. Titrataddedity

of the blends has been found to increase from @2V32 per cent. Acidity of
apple-apricot juice blends has also been repodeadcrease during storage and
maximum increase in acidity was recorded for 10@ilejuice i.e.46.87% while
it was minimum for 75% apple + 25% apricot juice pétassium sorbate
i..30.76% (Hussaiet al.,2011).

2.10.3 Sugars

Sugars, the most important constituents of fruitdpicts are essential factor for
the flavour of the food products and also act aarahfood preservative beyond
60% concentration. Significant increase in sugamnd storage intervals have
been reported by many workers. Krishnavenal (2001) studied the effect of
storage on quality of jack fruit beverage and fouhdt total sugars content
increased from 14.72 to 15.67% during six monthstirage. Sethi (1992)
recorded an increase in reducing sugars of limgegicocktail during storage. A
gradual increase in the total sugars content abtauice has been reported by

Madan and Dhawan (2005). The rate of increasetal sugars of carrot juice
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was recorded to be higher at ambient storage apa@u to low temperature
conditions. Hussairt al. (2011) studied the effect of storage on applésapr
blends and observed that the reducing sugars sexeduring storage while non-
reducing sugars decreased. Maximum increase inciggluisugars has been
recorded for 100% apricot juice i.e.8.82% and mummfor 25% apple + 75%
apricot juice + 0.1% potassium sorbate i.e.3.72%lewhon-reducing sugars
decreased maximum for 25% apple + 75% apricot juec83.92% and minimum
for 100% apricot juice + 0.1% potassium sorbat2260%. Soockt al (2009)
recorded a significant increase in total and rety@ugars content of mango
squash during storage and concluded that hydrobfsi®n-reducing sugars into
reducing sugars resulted in increaseed reducingrsuduring storage. Similar
results have been reported by Lanjhiyataal (2010) in lime-ginger blended
squash. They related this variation in the differéactions of sugar to the
hydrolysis of complex polysaccharides like starcind a pectin into
monosaccharides. Ruiz-Nie&t al. (1997) suggested that sucrose content of the
strawberry juice converted to glucose and fructhsgng the storage resulting in
changes in total sugars content of juice duringagfe. Attri et al., (1998)
reported that total sugars in sand pear juice lBlandreased with increase in
storage period. Similarly, Shreshtha and Bhatiy@87) reported a significant
increase in total sugars content of apple juicadseand accredited this increase
to the hydrolysis of complex sugars like pectimarch etc to sucrose and

monosaccharide sugars.

2.10.4 Ascorbic acid

Ascorbic acid is the least stable of all the vitasnilt is highly sensitive to
oxidation and leach into water-soluble media durprgcessing, storage and
cooking of fresh, frozen and canned fruits and tedges (Franket al, 2004). It

has been found to decrease in the processed psodimthg the storage (Hussain
et al, 2011). Viberget al. (1999) reported a decrease in ascorbic acid during
storage. They recorded that ascorbic acid contestrawberry pulp was affected
by treatmentsviz., freezing, heating and accelerated storage. Higgsses of
vitamin C in vegetables due to blanching in watavehbeen reported by many
workers (Murciaet al, 2000; Sikoraet al, 2008). Albrechet al. (1991) reported
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that vitamin C losses ranged from 2% to 48% fordsfierent broccoli cultivars
stored at 2C for 21 days. Similarly, Howardt al (1999) observed vitamin C
losses of 13% and 48%, respectively, after 3 weglstorage of broccoli at’g.
Majumdaret al. (2011) studied the effect of storage quality oftlegourd-basil
leaves juice. They noticed that vitam@ lost 74% after 6 month of storage.
Majumdaret al (2009a) also found remarkable loss of vitai§74%) during 6
months storage of cucumber-litchi-lemon juice atnotemperature (2822).
However, Tiwari (2000) reported 26.47% loss of wika C during 6 month
storage of guava and papaya beverage at room tataperLosses in vitami@
content of apple juice and pineapple juice stomdl®? month in the warehouse
under ambient conditions (33°C) were 45.8 and 49.8%pectively (Ewaidah,
1992). Corteset al. (2005) reported 4.1% loss of vitamin C during IB#ys
storage of orange-carrot juice at -40°C and notiogaeer losses of vitamin C at
low temperature storage. Losses of ascorbic aald3ararotene during cooking
and storage of tomato, aonla and carrot products hkso been reported (Nagra
and Khan, 1988; Aggarwat al., 1995).

Storage of carrot-black carrot and carrot-beetjomes resulted in significant
losses of ascorbic acid afecarotene after 3 month of storage. By the end of 6
month of storage period, 74.7-83.9% and 52.0-68.8%%scorbic acids ang+
carotene, respectively, have been reported to ste(haliwal and Hira, 2001).
Burdulu et al. (2006) observed vitamin C losses ranging from 23.35.3% for
orange juices during 2 month of storage #28torage stability of a stimulant
coconut water-cashew apple juice beverage has $tedred by Carvalhet al
(2007) who reported that vitamin C content decrédsmm 19.13 mg/100 mL to
7.87 mg/100 mL during the storage period of 6 morftbtal vitamin C loss
during the storage period (6 month) was about p8rent. Similar results have
also been observed for cashew apple juice (Gaisth 2003). Dekaet al. (2004)
reported that the loss in ascorbic acid might betduhe oxidation of irreversible
conversion of L-ascorbic acid into dehydroascorb@d oxidase caused by
trapped or residual oxygen in the glass bottlesit Frandling can also affect
vitamin content in fruits and fruits juices (Proskaet al. 2000). Hussairet al
(2011) studied the effect of preservatives on applécot juice blends and
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observed that ascorbic acid decreased during gofdgimum ascorbic acid
content decreased in 100% apple juice + 0.1% patassorbate i.e. 46.42%,
while maximum in 25% apple + 75% apricot juice 1826 per cent. DeMan
(1980) reported that out of four important enzynfascorbic acid oxidase,
phenolase, cytochrome oxidase and peroxidase)yzmglthe decomposition of
ascorbic acid, only ascorbic acid oxidase involeeslirect reaction between
enzyme, substrate and molecular oxygen while o@verymes oxidize the
vitamins indirectly. Bender (1958) reported vertléi loss of ascorbic acid in
processed products after six months, about 80%ntretein 12 month, 50%
retention in 18 month and 40% retention in two yafastorage study. Retention
of ascorbic acid in lemon squash after seven morstiesage at ambient
conditions has been reported about 35% (Palaniswand/ Mathukrishnan,
1974). Data collected on the stability of ascorbid in fortified foods by
DeRitter (1976) indicated that retention of thisamin after 12 month of storage
at 23C was 58-76% in apple juice 78-83% in craneberigeju73-86% in
grapefruit juice, 74-82% in pineapple juice, 64-98%tomato juice, 66-69% In
vegetable juices, 65-94% in grape drink, 75-83%renge drink and 54-64% in
carbonated beverages. This variation and disagmemehe results reported by
various workers was attributed to type and quarmttgreservative used (Martin,
1961) container type (Bisset and Berry, 1975), syp® to light (Ahmecet al.,
1976), storage temperature and exposure of dromkd tin partially filled bottles
(Bender, 1958).

2.10.5 Total phenolics

Processing significantly alters the physical and-dhiemical composition and
functionality (Patraset al, 2009; Zhang and Hamauzu, 2004b) and may play a
vital role in non-uniform behaviour of phenols tods different processing
treatments. Patrast al. (2011) observed an increase in total phenolic cardé
unblanched broccoli at a much higher rate durimgagte than that of blanched
samples and attributed this increase to the dewedopal changes and wound-
like response due to freezing. Dixon and Paiva §19@ported that plants
respond to wounding with increase of phenolic coomais involved in the repair

of wound damage and in defense against microbiasion. Increase in tannic
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acid content of aonla juice (Tripatht al., 1988) during storage of more than 4
month. Zhanget al (2008a) recorded no significant changes in tptenolics
content of apple juice at 5 days of storage whathrlon decreased significantly
during storage at ambient temperature. At low teatpee storage (€) total
phenolics content increased by 8% of the initiduga. Milleret al (1995) also
reported the same findings for apple juice storted’@ over 10 days. Rat al
(2011) reported a significant decrease in the plerontent of sand pear and
apple juice blends during six month of storage.

2.10.6 Total carotenoids

Krishnaveniet al (2001) reported a remarkable lossBeafarotene (50%) during
six month storage of jack fruit beverage at roomgerature while losses @
carotene were 56% during 6 month storage of guapaya beverage (Tiwari,
2000). Srivastava (1998) recorded a slight decreas®al carotenoids of mango
RTS beverage during six month of storage. The to#émbtenoids content has
been found to decrease over a period of six manthsach nectar by Dela al.
(2005). They observed 87.53 to 90.24% retentiomotdl carotenoids after six
month of storage whereas Lavatial (2009) observed no changegicarotene
content of mango products. Koca and Karadeniz §20@ported that cold
storage (6 month,’Q) did not affecti-carotenep-carotene and total carotenoids
of carrots as well as pro-vitamin A activity wheseghe level of lutein, a minor
component in carrot, decreased by 38 per cent.|&8lypni Kopas-Lane and
Warthesen (1995) reported that carrot carotenoidsrather stable compounds
during storage as no differences were seen in dhéent ofa- andp-carotene
during 4 month of refrigerated storag€&198% RH). There are many previous
investigations which reported no or only a minorgrelation of carrot

carotenoids during cold storage (Howatdl, 1999).

The influence of minimal processing and storagecamtenoids content
of fresh cut fruits have been evaluated in compari® whole fruits stored for
the same duration but prepared on the day of samdy Gil et al. (2006).
During storage at %, the total carotenoids content of cubes from whol
pineapple has been reported stable during stoawk,no significant changes
observed after 9 days. However, after 3 days aedserin total carotenoids of
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fresh-cut samples was noticed resulting in a 258ticgon as compared to the
whole fruit. The total carotenoids content of whaél&aulfo mangoes has been
quite stable during storage and no significant geambserved when compared
with the initial contents. Fresh-cut mango cubesl tsightly lower total
carotenoids content than did cubes obtained froenwthole stored fruit. The
slicing and storage has shown its effect only &é3telays of storage, when a 25%
reduction in total carotenoid content of fresh+au#ngo with respect to the initial
values was observed. The total carotenoid contetttoth fresh-cut and whole
San Joaquin Gold cantaloupe cubes decreases aiftiéngc There was no
significant change in the total carotenoids contanfresh-cut slices and sliced
strawberry fruit over the time of storage with theeption of day 9, where lower
and higher contents of total carotenoids have lveparted for fresh-cut slices
and sliced fruit, respectively. The carotenoid eontof kiwifruits did not change
significantly in slices from either fresh-cut or @l stored fruit over the storage
period (Gilet al, 2006). Fresh-cut papaya cubes and slices s&r&€ did not
present any change facarotene content during 10 days of storage. Nogés
were observed if-carotene content after 6 days of storage 4C lifowever,
after 14 days of storage, there was a depletiod266 for cubes and 63.4% for
papaya slices. Fresh-cut papaya cubes and slioesdsat 26C showed the
maximum loss irfi-carotene after 6 days of storage whg@arotene content of
cubes and slices was decreased by 57.4% and 60ré8pectively.

2.10.7 Total anthocyanins

Processing and storage conditions (time, temperatdight, pH,
clarification, level of oxygen etc), as well as taeel of sugars and ascorbic acid,
other phenolics and highly reactive compounds pitesejuice may affect the
colour stability. Colour and colour stability ofiges is important quality factor
for their production and marketing (Will and Dietri 2006). Anthocyanins are
responsible for the colour of most of the fruitsl@ome vegetablesz., jamun,
red grapes, plum, black carrot etc. Anthocyanins afficient free radical
scavengers, due to their ability to inactivate freelicals, but are highly
susceptible to degradation. Temperature is the riaator in the degradation of
anthocyanins. However, pH, presence of enzymedst &g presence of complex
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compounds also plays an important role in the kiyloif anthocyanins (Eiro and
Heinomen, 2002). Quinones play an important rolenaymatic degradation of
anthocyanins. First enzymes oxidize other phernmimpounds in the media to
their corresponding quinones, which then react waitithocyanins resulting in
anthocyanin degradation and formation of brown emsation products (Skrede
et al.,2000; Kadeet al, 2002).

Will and Dietrich (2006) studied the effect of stge and temperature on the
stability of the anthocyanins in plum juice and ioed that degradation of
anthocyanins was less at lower temperature. Thaydfohat loss of anthocyanins
was about 77-88% at 90 days as compared to frgsigared juice which
increased up to 90-95% at 180 days at ambient tetyse. Contrary to this,
losses were only 41-58% even during 300 days einmat at low temperature.
Strong reduction in anthocyanins content has a¢ésm lyeported in blood orange
juice (Kircaet al.,2003), strawberry juice and concentrate (GorzanVdnalstad,
2002) and black currant juices (Eder, 1996) dustayage. Spayeét al (1984)
determined the stability of anthocyanins in apphe @ear juices blended with
juices containing anthocyanins and reported thatrdduction of anthocyanins in
juices after three month of storage af@%was 20% in black raspberry blend,
26% in Bing cherry blend, 31% in Concord grape 8land 42% in red raspberry
blend. The anthocyanins losses in the blend ofeappke after 4 month of
storage at room temperature have been found to6E89% with black currant
juice and 50-56% with red currant juice (Naeti al, 1993). Oszmianski and
Wojdylo (2009) studied the effect of storage onhanyanins content of
blackcurrant and apple mash blent@lee losses in the anthocyanins content has
been reported to be 40% and 96% in blackcurraog jafter six month of storage
at £C and 36C, respectively. In apple-blackcurrant juice, l@sseanthocyanins
content were found to be 33% and 99% % 4nd 306C, respectively for the
Shampion cultivar while 60% and 99.5%C4and 36C, respectively for Idared
cultivar. The higher stability of anthocyanins itetded juice of Shampion
cultivar was attributed to co-pigmentation with tiigh amount of flavan-3-ols in
Shampion cultivar. They also reported that rateanthocyanin degradation
increased during storage with rise in the storaggerature.
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Anthocyanins are highly sensitive to pH. The terapee rise at the pH value
equal to 4 induces loss of the glycosyl moietiethefanthocyanins by hydrolysis
of the glycosidic bond. This leads to a furthersla$ anthocyanin colour since,
aglycones are less stable than their glycosidim$orlt is postulated that the
formation of chalcone is the first step in therndelgradation of anthocyanins
(Adams, 1973). Eventually, thermal degradation $ead brown products
especially in the presence of oxygen. Thermal dkdren of anthocyanins
follows the first order kinetics (Ahmeet al, 2004). Temperature is the most
important factor on betalain stability during fopdbcessing and storage. Some
studies reported increasing betalain degradatites reesulting from increasing
temperatures (Sagugt al, 1978). Thermal betacyanin degradation in betanin
solutions as well as in red beet and purple pijay@es was reported to follow
first-order reaction kinetics (von Elbet al, 1974; Saguet al, 1978). During
heat processing, betanin may be degraded by issatien, decarboxylation or
cleavage (by heat or acid), resulting in a gradeduction of red colour, and
eventually the appearance of a light brown coldtuang and von Elbe, 1985;
Drdak and Vallova, 1990). Dehydrogenation of betaldads to neobetanin
formation, bringing about a yellow shift. Cleavagk betanin and isobetanin,
which can also be induced by bases (Schwartz andeElle, 1983; Schliemaret
al., 1999), generates the bright yellow betalamid aid the colourless cyclo-

Dopa-5-0O-glycoside.
2.10.8 Antioxidants

Antioxidant activity of food products depend uporamy factors like phenolic
content, ascorbic acid, carotenoids and other ghgmicals. Therefore, it has
been found to decrease with the reduction in alesé¢h compounds.
Patthamakanokporat al (2008) investigated the antioxidant activity aothl

phenolic compounds in various fruits like mangogpe( and unripe), guava,
papaya, mangosteen, banana, makiang and maluod.vaGuaakiang

(Cleistocalyx nervosumar paniald) and maluodElaeagnus iatifoliaLinn) were

used to determine the changes in antioxidant &#tfAO) and total phenolic
compounds (TP) during storage at —20 °C for 3 mamtt at 5°C for 10 days.
The oxygen radical absorbance capacity (ORAC) dusitorage at —20 °C for
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2 weeks decreased significantly in homogenized g(a8%) and in whole fruits
of maluod (62%), whereas that of makiang remainedst@ant. At 5°C, a
decrease in the ORAC-AO in the whole fruits of naalg (14%) and maloud
(70%) was found after 3-days storage, whereas @ugtancrease in the activity
(120-190%) was found in the whole fruit of guavieotighout the storage period.
Arena et al (2001) reported that total antioxidant activitiek orange juice
remain unchanged up to 60 days afQ®f storage temperature. They also
reported that ferric reducing antioxidant power AR and 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging activity of appjeice did not change
significantly in the first five days of storage 20°C but increased rapidly
thereafter. Oszmianski and Wojdylo (2009) obsereedigher decrease in
antioxidant activity of juice on six month storaae4’C than 36C. This variation
was attributed to the degradation products formadng storage at higher

temperature.

2.10.9 Non-enzymatic browning (NEB)

Browning reactions are of prime importance becaofs¢heir adverse
effect on the appearance, flavour and nutritivei@adf the processed products.
Various factors such as temperature, pH, moistunganic acids, water activity,
oxygen and sugars affect the non-enzymatic brow(8ajni and Kumar, 1998;
Siddigi and Cash, 2000). Non-enzymatic browningthe beverages increases
with increase in storage period. This increasean-enzymatic browning during
storage might be due to non-enzymatic reactionrgémic acid with sugars or
oxidation of phenols, which leads to the formatairbrown pigments. A linear
increase in non-enzymatic browning has been obdenv&innow: aonla: ginger
juice blends during 6 month of storage irrespectofetype of juice blend
(Bhardwaj and Mukherjee, 2011). Such increase inBNkiring storage of
processed products has also been reported Sagafuandr (2009). Khurdiya
and Anand (1981) have also reported a gradual aseren browning due to
formulation of hydroxy methylfurfural (dark pigménh stored phalsa beverage.
Similar results have been reported by Jainal (2003) in aonlguice. Non-
enzymatic browning in citrus products has beentedlato ascorbic acid
degradation by Henshall (1982).
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2.10.10 Organoleptic attributes

Organoleptic properties of processed products h@es found to decrease with
storage due to many metabolic changes like lossarha and flavour, pigment
degradation etc. Bhardwaj and Mukherjee (2011) ntedoa decrease in sensory
quality of Kinnow juice blends with the advancemeaftstorage period. The
colour, flavour and organoleptic taste of the blhglices have been reported to
be superior as compared to juices prepared fronvithdl fruit. The blend of
Kinnow juice (87%) + pomegranate juice (10%) + @nguice (3%) recorded
higher score for colour (7.27), flavour (7.43) amdjanoleptic taste (7.71) as
compared to other blends at the end of storage. Wwas explained as ginger juice
checks microbial and enzymatic activities in stojeite, which produce off
flavour and change in natural colour and tasted®aet al (2007) reported that
addition of papaya pulp to bael pulp has been fotmdbe very effective in
checking the browning and improving the appeararidbe beverage. They also
observed that the beverage prepared from 2:3 lédel: papaya pulp scored
maximum (7.4 out of 10.0) after six month of st@a§imilar results have also
been reported by Murari and Verma (1989) in guaaar and by Gowda (1995)
in mango and papaya blends. Increased acceptahilggnsory score of blended
beverage of apple, pear and grape juices on stdragdeen reported by Siler
and Morris (1993) and Saxerd al (1996). According to Sistrunk and Morris
(1985) the blend of apple and grape juices werhlfigcceptable in quality and
retained acceptable flavour and colour during sterat 24°C for 12 month. The
loss of flavour and taste may be due to the degyaad®f ascorbic acid into
furfural during storage (Shimoda and Osajima, 198Hlaswamyet al (2011)
reported that a minimal loss of visual colour wasrfd in blended beverages with
phalsa, but scored well in terms of overall acdeipta after 4 month storage

period.
2.10.11 Microbial count

The juice blend ratio of Kinnow: Aonla: Ginger jei€92:5:3) was reported to
contain a population of bacteria (4.0 **}1@noulds (1.5 x 1%) and yeasts (2.1 x
10%) at end of storage (six month) and was found aebdp after six months of
storage at room temperature (Bhardwaj and Mukhei€41). Deka (2000)
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reported negligible growth of moulds and yeastslimme-aonla and mango-
pineapple spiced RTS beverages, which got furtbdmeed during storage due to
inhibitory effect and antioxidative properties gfices. Deka and Sethi (2001)
reported that no bacterial growth was observechendpiced mixed fruit juice,
RTS beverages. These results were supported byiEgeal (1998) in spiced
mixed fruit juices and Dhaliwal and Hira (2001) mixed vegetable juice.
Bhardwaj and Mukherjee (2011) observed that Kinnédwnla: Ginger blend
samples were contaminated with a large varietyaatdrial, fungal and moulds
species but within the acceptable limit. No apparmitrobial growth has been
reported by Lakhanpal (2010) in honey based maegtanand Dhaigude (2010)

in wild pomegranate drinks.
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Chapter-3
MATERIALS AND METHODS

The present investigation entitle&€asonal fruit and vegetable juice
blends with high antioxidant potentia’ was conducted under different
experiments in the Department of Food Science authfology, Dr. Y.S. Parmar
University of Horticulture and Forestry, Nauni, &o] Himachal Pradesh during
the year 2009-2011. The materials used, detailseo&xperiment and techniques
employed in the investigation have been furnishedhis chapter under the

following headings:
3.1 Procurement of raw materials
3.1.1 Fruits

Apple (Malus domesticaBorkh.) fruits cv. Spartan were procured from
the Regional Horticultural Research Station, Sebl{&mllu). Mango Mangifera
indica L.) fruits cv. Dashehari, Kinnow fruitsCftrus nobilisx Citrus deliciosa
L.), red grapes fruits\tis vinifera L.) and jamun $izygiumcumini Skeels) fruits
were procured from the Solan Market. Aontarmblicaofficinalis Gaerth.) fruits
cv. NA-7 were procured from the Central Soil andt¥va&onservation Research
Farm, Panchkula. Papay@drica papayal.) fruits cv. Coorg Honey Dew were
purchased from fruit shop at Nauni and sand pBgrus communid..) fruits

were purchased from local farmers of Nauni (Solan).
3.1.2 Vegetables

Vegetables like bottlegourdLégenaria siceraria Standl.) var. Pusa
Summer Prolofic Long, bittergourdémordicacharantial.) var. Solan Hara,
pumpkin Cucurbita moschataDuch.) var. Solan Badami, tomat&aglanum
lycopersiconMill.) var. Naveen 200Q carrot Daucus carotal.) var. Solan
Rachna and cabbagBréssicaoleraceavar. capitatal.) var. Pride of India were
purchased from the local market at Nauni. Beet (@&mta vulgarisL.) var.

Detriot Dark Red was purchased from vegetable nia8aan.



3.2 Juice preparation

The juice of the fruitsviz.,, apple and pear was extracted by grating the
fruits in fruit mill followed by extraction of juie using hydraulic press. Kinnow
juice was extracted by passing the fruits througkews type juice extractor. Juice
of vegetablesviz., bottlegourd, tomato and bittergourd was exthdig using
juicer while carrot and beetroot juice was extrdctesing carrot-type juice
extractor. Red grapes were crushed and boiled fmirin pressure cooker to
extract pigments. Boiled grapes were then squetzexktract juice. The juice
after extraction was filtered, heated to boil amted into pre-sterilized glass

bottles followed by processing (98°€, 20 min).
3.3 Pulp preparation

For pulp preparation, fruits and vegetables wevded, washed and
peeled. Peeled fruits were cut into small pieced the seeds/stones were
removed from them manually. After the removal of geeds/stone, pulp of the
fruits viz, Mango and papaya and vegetables, cabbage and pumpkin was
prepared by hot method (Lal and Sharma, 1989)dojng 100 mL water per kg
of fruit followed by cooking for 15-20 min and pass through a pulper (BSB,
New Delhi). In Jamun, whole fruits were first bailéor 5 min and then passed
through a pulper. Pulp was homogenized, heatedotband filled into pre-
sterilized glass bottles followed by processing®C, 25 min).

3.4 Preparation of juice blends

3.4.1 Development of natural blends from summer friis and vegetables

Juice blends were prepared from the summer frmiésvegetables in the

following proportions:
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Applecv. Spartan Jamun (sild) Sand pear cv. Patthar Nakh

Papavacv. Cooreg Honev Dew Red arapes cv. Beauty Seedless

Aonlacv NA ™ Kmnow Mango v. Dashehari

Plate 3.1 Fruits used for the preparation of blends



E—
Tomato cv. Naveen 2000* Carrot ¢v. Solan Raclma Puwmpkin cv. Selan Badamd

Bootlegowrd ¢v. Pusa Swuner Prolific Long

C'abbage cv, Pride of India

Plate 3.2 Vegetables used for preparation of blends



3.4.1.1Two fruit juice blends

Proportion of juices/pulps in different blends vetandardized by mixing

the juices/pulps in ten different combinations ([€aB.1). Prepared blends were

hot filled in pre-sterilized glass bottles and satgd to sensory evaluation.

Table 3.1 Standardization of proportion of two frut juice blends from
summer season fruits*

Blend Proportion of fruit juice/pulp mixed
Apple : Pear 10:0| 9.5:05| 9:11 | 8.5:15| 8:2 7525 | 7:3 | 6.5:35| 6:4 | 5545
Apple : Jamun 10:0f 9.5:05| 9:1 | 85:1.5| 8:2 7525 | 7:3 | 6.5:35| 6:4 | 5545
Apple : Mango 10:0f 9.5:05| 9:1 | 85:15| 8:2 7525 | 7.3 | 6,535 6:4 | 5545

*Best blend in each combination was selected by sty evaluation

3.4.1.2 Three fruit juice blends

Three fruit juice blends were prepared from thet besombinations

selected by sensory evaluation from Table 3.1.heuythe proportion of the third

fruit juice/pulp to be mixed was worked out afteesentation of the samples to

the sensory panel as per the details given in TaBle

Table 3.2 Standardization of proportion of three fuit juice blends from
summer season fruits*

Blend Proportion of fruit juice/pulp to be mixed
Apple : Pear : Mango 10:0 9.5:05| 9:1 | 8.5:1.5| 82 | 7.5:25| 7:3 | 6.5:35| 6:4 | 5545
Apple : Jamun : Pear | 10:0 | 9.5:05| 9:1 | 85:1.5| 82 | 7.5:25| 7:3 | 6.5:35| 6:4 | 5545
Apple : Mango : Jamun 10:0 9.5:0.5| 9:1 | 8.5:11.5| 82 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5545

*Best blend in each combination was selected on tthasis of sensory evaluation

3.4.1.3 Two fruits and one vegetable juice blends

The best blends selected by sensory evaluatiom ffable 3.1 were

further mixed with bottlegourd, bittergourd, pumpkand tomato juice/pulp

separately in the following proportions (Table 3.3)
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Table 3.3 Standardization of proportion of two fruits and one vegetable juice
blends from summer season fruits and vegetables*

Blend Proportion of fruit juice/pulp to be mixed

Apple : Pear : Bottlegourd] 10:09.5:0.5| 9:1| 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple : Jamun : Bottlegourdl0:0 | 9.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple:Mango: Bottlegourd 10:0 9.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple : Pear : Pumpkin 10:09.5:05| 9:1 | 85:1.5| 8:2 | 7.5:25| 7.3 | 6.5:3.5| 6:4 | 5.5:45
Apple : Jamun : Pumpkin 10:09.5:05| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple : Mango : Pumpkin| 10:09.5:0.5| 9:1| 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple : Pear : Tomato 10:p9.5:0.5| 9:1 | 85:1.5| 8:2| 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Apple : Jamun : Tomato 10:09.5:0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Apple : Mango : Tomato 10:09.5:05| 9:11| 85:1.5| 82| 7.5:25| 7.3 | 6.5:35| 6:4 | 5.5:45
Apple : Pear : Bittergourd 10:09.5:0.5| 9:1| 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple:Jamun : Bittergourd 10:09.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple:Mango: Bittergourd| 10:0 9.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5

*Best blend in each combination was selected on tlasis of sensory evaluation

3.4.1.4 Three fruits and one vegetable juice blends

The best blends selected from Table 3.2 on this bAsensory evaluation

were further blended with bottlegourd, bittergoundympkin and tomato

juice/pulp in the following proportions (Table 3.4)

Table 3.4 Standardization of proportion of three fuits and one vegetable
juice blends from summer season fruits*

Blend Proportion of fruit juice/pulp to be mixed

Apple:Pear:Mango:Bottlegourd 10j09.5:0.5| 9:1 | 8.5:11.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Apple:Jamun:Pear:Bottlegourd 10[®.5:0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:45
Apple:Mango:Jamun:Bottlegourd|  10j09.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple:Pear:Mango:Pumpkin 10/09.5:05| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:45
Apple:Jamun:Pear:Pumpkin 10(09.5:0.5| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple: Mango:Jamun:Pumpkin 10j09.5:0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple: Pear: Mango: Tomato 10j09.5:0.5| 9:1 | 85:1.5| 8:2| 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Apple:Jamun: Pear: Tomato 10[.5:0.5| 9:1 | 8.5:11.5| 8:2| 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Apple: Mango: Jamun: Tomato 10(09.5:0.5| 9:11 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:145
Apple: Pear: Mango: Bittergourd 10j09.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25]| 7:3| 6.5:3.5| 6:4 | 5.5:145
Apple: Jamun: Pear: Bittergourd 10[®.5:0.5| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Apple:Mango:Jamun: Bittergourd  10j09.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5

*Best blends were selected on the basis of sensemaluation
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3.4.2 Development of natural blends from winter fruts and vegetables

Juice blends were prepared from the winter fruitd gegetables in the

following proportions:

3.4.2.1Two fruit juice blends

Ten proportions of juice blends were prepared to
standardize the best proportion of juices in egple of blend (Table 3.5). Blends
were hot filled in pre-sterilized glass bottles anthjected to sensory evaluation.

Table 3.5 Standardization of proportion treatmentof two fruit juice blends
from winter season fruits*

Blend Proportion of fruit juice/pulp to be mixed

Kinnow : Papaya 10:0 9.5:0.5| 9:1| 8.5:1.5| 82| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Kinnow : Aonla 10:0| 9.5:0.5| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Kinnow : Red grapes 10:0| 9.5:0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5

*Best blend in each combination was selected by sary evaluation
3.4.2.2 Three fruit juice blends

Three fruit juice blends were prepared from thet Ipegportions selected
in each fruit juice blend by sensory evaluatiomfrdable 3.5. Three fruit juices

were mixed in the following proportions.

Table 3.6 Standardization of proportions of threefruit juice blends from
winter season fruits*

Blend Proportion of fruit juice/pulp to be mixed
Kinnow: Papaya : Aonla 10:09.5:.0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Kinnow: Aonla : Red grap| 10:0 | 9.5:0.5| 9:1| 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Kinnow:Red grapes: Papay&0:0 | 9.5:0.5| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5

*Best blend in each combination was selected on tixasis of sensory evaluation

3.4.2.3 Two fruits and one vegetable juice blends

The best blends selected by sensory evaluatiom ffable 3.5 were
further mixed separately with carrot, beetroot,baje and tomato juice/pulp in

the following proportions.
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Table 3.7 Standardization of proportions of two fruts and one vegetable
juice blends from winter season fruits and vegetabk*

Blend Proportion of fruit ju ice/pulp to be mixec

Kinnow : Papaya : Tomato 10409.5:0.5| 9:1 | 8.5:1.5| 82| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Kinnow : Aonla : Tomato 10:0 9.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Kinnow:Red grape: Tomato 1009.5:0.5| 9:1 | 85:1.5| 8:2| 7.5:25| 7:3| 6.5:3.5| 6:4 | 55145
Kinnow : Papaya : Carrot 10:09.5:0.5| 9:1 | 85:1.5| 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:14.5
Kinnow : Aonla : Carrot 10:Q 9.5:05| 9:1 | 85:15| 8:2| 7.5:25| 7:3| 6.535| 6:4 | 5.5:45
Kinnow: Red grape: Carrot 10:09.5:05| 9:1 | 8.5:11.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Kinnow : Papaya : Cabbage 10:®.5:0.5| 9:1 | 85:1.5( 8:2 | 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Kinnow : Aonla: Cabbage 10:09.5:05| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45
Kinnow:Red grape: Cabbage 10:0.5:05| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:45
Kinnow: Papaya: Beetroot 1009.5:0.5| 9:1 | 85:1.5| 82| 7.5:25| 7:3| 6.5:3.5| 6:4 | 5.5:4.5
Kinnow: Aonla: Beetroot 10:0 9.5:0.5| 9:1 | 8.5:1.5| 8:2 | 7.5:25| 7:3 | 6.5:35| 6:4 | 5.5:45
Kinnow: Red grape: Beetrogt 10j09.5:0.5| 9:1 | 8.5:1.5| 8:2| 7.5:25| 7:3 | 6.5:3.5| 6:4 | 5.5:45

*Best blend in each combination was selected on thasis of sensory evaluation

3.4.2.4 Three fruits and one vegetable juice blends

The best blends selected from Table 3.6 on thes lodsiensory evaluation

were further blended with carrot, beetroot, cabbage tomato juice/pulp in the

following proportions.

Table 3.8 Standardization of proportions of three ffuits and one vegetable

juice blends from winter season fruits and vegetabk *

Blends Proportion of fruit juice/pulp to be mixed
Kinnow: Papaya: Aonla: Tomato10:0 | 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Kinnow: Aonla: Red grape : 10:0| 9.5:0.5| 9:1| 85:15| 82| 7.5:25 | 7:3 | 6.5:35]| 6:4 | 5.5:45
Tomato
Kinnow : Red grape :Papaya : | 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7525 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Tomato
Kinnow : Papaya : Aonla : 10:0| 9.5:0.5| 9:1| 85:15| 82| 7.5:25 | 7:3 | 6.5:35| 6:4 | 5.5:45
Carrot
Kinnow : Aonla : Red grape : | 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7525 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Carrot
Kinnow : Red grape : Papaya:| 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Carrot
Kinnow : Papaya : Aonla : 10:0| 9.5:05| 9:1 | 85:15| 82| 7525 | 7:3 | 6.5:35| 6:4| 5.5:45
Cabbage
Kinnow : Aonla : Red grape : | 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Cabbage
Kinnow : Red grape : Papaya:| 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Cabbage
Kinnow :Papaya :Aonla :Beetrq 10:0 | 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
Kinnow: Aonla: Red grape: 10:0| 9.5:05| 9:11 | 85:15| 82| 7525 | 7:3 | 6.5:35| 6:4| 5.5:45
Beetroot
Kinnow : Red grape: Papaya | 10:0| 9.5:0.5| 9:1 | 8.5:11.5| 82| 7.5:25 | 7:3 | 6.5:3.5| 6:4 | 5.5:4.5
:Beetroot

*Best blend in each combination was selected on thasis of sensory evaluation
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3.5 Physico-chemical analysis of fruits, vegetablesd juice blends
3.5.1 Physical characteristics

The randomly selected 10 number each of the fanth vegetables were
analyzed for the following characteristics:

3.5.1.1 Size

The size of randomly selected fruits and vegetablas determined by
measuring the length and diameter of the fruithhie help of vernier calliper.
The average fruit size (length and diameter) wasessed in millimeter (mm)

3.5.1.2 Weight

The weight of fruits and vegetables was measuredop pan balance

individually and an average weight was calculated @xpressed in gram (g).
3.5.2 Chemical characteristics
3.5.2.1 Total soluble solids (TSS)

TSS was determined with the help of hand refractemaf range 0-3B
( Model ERMA). Fruits and vegetables were crushéti westle and mortar and
their extract was taken for observation. The TSS vexorded by placing 1-2
drops of extract on the prism of a hand refractri@md he results were expressed

as®Brix (Ranganna, 2007).
3.5.2.2 Titratable acidity

Titratable acidity was estimated by titratiagknown volume of the
sample against standard 0.1 N NaOH solution bygupimenolphthalein as an
indicator up to the end point (pink colour). Thieatiable acidity was expressed as
per cent malic/citric acid (AOAC, 2004).

Titre x Normality of x volume x equivalent weight

alkali made up ofch

Titratable acidity (%) x 100

Volume of sample x volume of aliquot x 1000
taken taken
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3.5.2.3 Ascorbic acid

Ascorbic acid content was determined as per AOAID42 method using
2, 6- dichlorophenol indophenol dye. A known voluafghe sample extracted in
3% m-phosphoric acid was titrated with dye to padtour end point. Results
were expressed as mg per 100 g of sample and aaduby using the following

formula:
Titre x Dye factor x Volume made up

Ascorbic acid (mg/100 ¢ x 100
Aliquot of extract x Weight of sample

taken taken
3.5.2.4 Sugars
3.5.2.4.1 Estimation of sugars in fruits and juicdlends

A known weight of sample (25 g) was taken in a @80volumetric flask
and 100 mL water was added to it. Solution wasraéméd with 1 N NaOH and
2 mL of 45% lead acetate was added to it and kapl® min. Excess of lead
acetate was removed from the sample by using 2fi@2R% potassium oxalate in
250 mL volumetric flask. After diluting it up to ¢hmark, the solution was
fillered and clear filtrate was taken to estimagelucing sugars by titrating
against a known quantity of Fehling’'s A and Fehbnd solution using
methylene blue as an indicator (Lane and Eynon3J19R2educing sugars were
estimated as per cent and calculated as given below

Factor x Dilution
x 100

Reducing sugars (%) = _ _
Titre value x Weight of sample
taken

Total sugars were estimated by adding 5 g of ciod to 50 mL
calibrated sample solution and heating it for 1@.nkor complete inversion of
sugars, neutralizing with NaOH and making volum® B4 in volumetric flask
was done. The total sugars were estimated as peiland calculated as given as

under:
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_ Factor x Dilution
Total sugars as invert sugars (%) = x 100

Titre x Weight of sample taken

% Sucrose = (% total invert sugars - % reducin@eg)gx 0.95
% Total sugars = (% reducing sugars + % sucrose)

3.5.2.4.2 Estimation of sugars in vegetables

Total sugars in vegetables were estimated by PHeamphuric acid
method (Sadasivam and Manickam, 1991). A known kiewf sample was
extracted by grinding with hot 80% ethanol followeg centrifugation and
collecting the supernatant. A known volume of abig@0.1 and 0.2 mL) was
taken in separate test tubes and volume was made PO mL with distilled
water. One mL of 5% phenol was added to each tés. tAfter 10 min 5 mL
H,SO, was added to each test tube. Optical density o$dineple was recorded at
490 nm with the help of UV-Vis spectrophotometerofd| Shimadzu, Japan).
The standard curve was prepared using differenterdnations of glucose and

results were expressed as per cent and calculatgisen below:

Sugar value from standard curve (ug) x Total voluwine
Total sugars (%) = extract x 100

Aliquot of sample used x Weight of sample taken

Reducing sugars were estimated by Nelson-Somoymethod
(Sadasivam and Manickam, 1991). For the estimatioeducing sugars, 0.1 and
0.2 mL aliquots of the sample (prepared above dtal tsugars) were taken into
separate test tubes and volume was made up to @ithLdistilled water. One
mL alkaline copper tartrate reagent was added th ¢est tube followed by
boiling on water bath for 10 min. After cooling,mL arsenomolybdate reagent
was added to each test tube. Final volume was mpd® 25 mL and optical
density of the samples was measured at 620 nmd&thcurve was prepared by
using different concentrations of glucose and tesuere expressed into per cent

using the formula discussed above for total sugars.
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3.5.2.5 Total phenolics

The amount of total phenolics in the fruits, ve@éta and juice blends
was determined with the Folin-Ciocalteu reagenbediag to the method of Bray
and Thorpe (1954) using catechol as a standard.gtame of sample was taken
and grinded with 10 mL of 80 per cent ethanol irstlge and mortar, and
centrifuged for 20 min at 1000 rpm and filteredirkte was evaporated in oven
up to dryness and dried extract was dissolvednr_Sistilled water. 0.2-2.0 mL
aliquot was taken in separate test tubes and voluasemade up to 3 mL. Then
0.5 mL Folin-Ciocalteu reagent was added. Afteri@ gamL of NaCO; (20%)
was added and mixed. Test tubes were placed imbaoiater bath for one min
and then cooled. Optical density of the sample rgasrded at 650 nm with the
help of UV-Vis spectrophotometer (Model Shimadzapah). The concentration
was determined as per the standard procedure fhemstandard curve. The
standard curve was prepared using different coretgms (8-32 pg/mL) of
catechol and results were expressed as mg per @60rgsh weight basis.

3.5.2.6 Total carotenoids

A known weight of sample was macerated with acetonpestle and
mortar and extract was decanted into a conicak flastraction was continued till
the residue became colourless. All extracts wemsbooed and transferred into a
separating funnel. 10-15 mL of petroleum ether wdded to transfer the red
pigments into the petroleum ether and 5% sodiuphsé was added to it. Again
petroleum ether was added to transfer all coloto inand then separated out
from separating funnel into 50 mL volumetric flaskd volume was made up to
25 mL by petroleum ether. The colour intensity {@gtdensity) was measured in
a UV-Vis spectrophotometer (Model Shimadzu, Jap@n}#52 nm using 3%
acetone in petroleum ether as blank. The resulte wrpressed in terms @f

carotene as mg/100 g of the sample (Ranganna, 2007)

Kg of carotene per mL x dilution
B-carotene (mg/100g) =  asreadfromcurve x 100

Weight of sample x 1000
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3.5.2.7 Total anthocyanins

Total anthocyanins present in the samples wererdeted by the method
given by Ranganna (2007). The procedure involvedraetion of the
anthocyanins with ethanolic-HCI and measuremewbtfur at the wavelength of
535 nm against blank of ethanolic-HCI using a U\&\8pectrophotometer
(Model Shimadzu, Japan). The anthocyanins wereuledéd and expressed as

mg per 100 mL using the formula given below:

Optical Déaps< Volume made up of the x Total volume
(OD)  extracts used for colour
measurement
Total OD/100 mL = X100
Volume of extract used x Volume of sample taken

X
Total anthocyanins content (mg/100 mL) =
E

where, X = Total OD/100 mL
E = Extinction coefficient (98.2)

3.5.2.8 Antioxidant activity

Antioxidant activity (Free radical scavenging ait}i) was measured as
per the method of Brand-Williamet al (1995). DPPH (2, 2-diphenyl-1-
picrylhydrazyl) was used as a source of free rddisaguantity of 3.9 mL of
6x10° mol/L DPPH in methanol was put into a cuvette with mL of sample
extract and the decrease in absorbance was measubdd nm for 30 min or
until the absorbance become steady. Methanol wed as blank. The remaining

DPPH concentration was calculated using the folhgwaquation:

Antioxidant activity (%) = x 100
Ab (g

Where,
Ab g) = Absorbance of blank

Ab (s) = Absorbance of sample

55



3.5.2.9 Non-enzymatic brownindNEB)

Non-enzymatic browning in juice blends was recorbgdmeasuring of
optical density of alcoholic extracts of centrifdggamples (2000 rpm) at 440 nm
in UV-Vis spectrophotometer ( Model Shimadzu, Japasing 60 per cent
ethanol as blank (Ranganna, 2007).

3.6 Sensory evaluation

Nine point Hedonic scale method as given by Ameenal. (1965) was
followed for conducting the sensory evaluation wt¢ blends. The panel of 7
judges comprising of faculty members and post-gagelustudents of the
department of Food Science and Technology, Dr. Y&mar University of
Horticulture and Forestry, Nauni, Solan was seteatith care to evaluate the
blends for sensory parameters such as colour, stensly, taste and overall
acceptability. Efforts were made to keep the sam@epfor sensory evaluation
throughout the entire period of study. The samplese presented to judges and
plain water was given to them to rinse their moutivetween the evaluation of

samples. No discussion during evaluation was allbwe
3.7 Microbial evaluation

Total plate count using nutrient agar, potato desdragar and yeast malt
extract agar media was done. Total plate count eeased out by aseptically
inoculating 0.1 g of serially diluted samples iargtard plate count agar medium
prepared according to Ranganna (1997). An aligidt ihL) of the sample after
serial dilution (1, 10* 10° and 10®) was aseptically inoculated in pre-
sterilized plates followed by pouring total plateuat agar (10-15 mL) under
sterilized environment of laminar air flow. The {@a were then incubated at
37°C for 72 h prior to counting of microbes (Bacteyaasts and moulds). The
results of the total plate count (TPC) were exméss x 1OCFU/g of sample.

3.8 Statistical analysis

Data pertaining to the sensory evaluation of fjuite blends and fruit-

vegetable juice blends were analyzed by using nazkxl block design (RBD)
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factorial as described by Mahony (1985). Howeveatadon physico-chemical
characteristics before and during storage were yaedl by completely
randomized design (CRD) factorial. Various expentseconducted in this study

were replicated thrice.
3.9 Cost of production

Cost incurred for the purchase of raw materiale fifuits, vegetables,
bottles, crown corks etc. was taken into accounto®er head charge @ 20% of
expenditure as manufacturing cost on machinery emdpment, building etc.
was included for juice blends. A margin of 20% b total cost was added as

project margin on the actual sale price.
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Chapter-4
EXPERIMENTAL RESULTS

Present investigation entitlé@easonal fruit and vegetable juice blends with
high antioxidant potential” was carried out in the Department of Food Science
and Technology, Dr. YS Parmar University of Horliate and Forestry, Nauni,
Solan during the year 2009-11. The results recondéde different experiments
have been described under the following heads:

4.1  Physico-chemical analysis of fruits

4.2 Physico-chemical analysis of vegetables

4.3 Development of juice blends from summer seasofruits and

vegetables

4.4  Effect of storage on quality characteristics osummer season
juice blends

4.5 Development of juice blends from winter seasorfruits and

vegetables

4.6 Effect of storage on quality characteristics fowinter season
juice blends

4.7 Effect of storage on microbial quality of juce blends

4.8 Cost of production of developed juice blends

4.1  Physico-chemical analysis of fruits
Data pertaining to physico-chemical characteristicBuits viz., apple, sand pear,
mango, jamun, Kinnow, papaya, red grapes and awalpresented in Table 4.1.
4.1.1 Apple

Perusal of data mentioned in the Table 4.1 shothedl the average

length, diameter and weight of apple fruits wereorded as 46.05 mm, 64.47

mm and 90.70 g, respectively. The fruit containéd?¥B total soluble solids,



0.32% titratable acidity (as % malic acid), 6.11/h@§ g ascorbic acid, 10.44%
total sugars and 6.96% reducing sugars. Total glteoontent and antioxidant

activity was recorded as 365.67 mg/100 g and 7ger&ent, respectively.
4.1.2 Mango

Average length, diameter and weight of mangotdrwere recorded as
88.64 mm, 55.72 mm and 139.14 g, respectively @4dhl). The fruit contained
18.47B total soluble solids, 0.26% titratable aciditys (& citric acid), 30.38
mg/100 g ascorbic acid, 15.13% total sugars anf9%8.keducing sugars. Total
phenolic content and antioxidant activity was releor as 84.26 mg/100 g and
63.69 per cent, respectively. Total carotenoidderdnn mango was recorded as
6.32 mg/100 g.

4.1.3 Jamun

Average length, diameter and weight of Jamun frvgge recorded as 26.81 mm,
20.35 mm and 7.36 g, respectively (Table 4.1). fftié contained 16.5%B total
soluble solids, 0.96% titratable acidity (as %icitrcid), 22.74 mg/100 g ascorbic
acid, 14.00% total sugars and 6.81% reducing su@atal phenolic content and
antioxidant activity was recorded as 415.49 mg/X@&nd 76.47 per cent,
respectively. Total anthocyanins content of jamuuits was recorded as 157.99
mg/100 g.

4.1.4 Sand pear

Average length, diameter and weight of fruits weeeorded as 54.54
mm, 52.80 mm and 86.68 g, respectively. The froittained 9.0 total soluble
solids, 0.49% titratable acidity (as % malic aciel)20 mg/100 g ascorbic acid,
3.88% total sugars and 2.96% reducing sugars. Taheholic content and
antioxidant activity was recorded as 369.60 mg/Xp@&nd 65.25 per cent,

respectively.
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4.1.5 Kinnow

Average length, diameter and weight of Kinnow Bwtas recorded as 53.47
mm, 65.41 mm and 144.78 g, respectively. The feointained 10.0%8 total
soluble solids, 1.07% titratable acidity (as %icitrcid), 25.50 mg/100 g ascorbic
acid, 7.66% total sugars and 4.55% reducing sudatsi phenolic content and
antioxidant activity was recorded as 18.36 mg/10Cargl 22.32 per cent,
respectively.

4.1.6 Papaya

Average length, diameter and weight of papaya drwas recorded as
288.82 mm, 232.48 mm and 1005.04 g, respectivédig. fiuit contained 11.2B
total soluble solids, 0.003% titratable acidity fascitric acid), 109.22 mg/100 g
ascorbic acid, 7.73% total sugars and 6.16% redusugars. Total phenolics
content was recorded as 55.97 mg/100 g while adéox activity was recorded

as 64.71 per cent. Papaya contained 5.03 mg/10@igcarotenoids.

4.1.7 Aonla

Aonla fruits showed 38.20 mm average length, 36r®® average diameter and
37.71 g average weight. The fruit contained 1%B3®tal soluble solids, 2.26%
titratable acidity (as % citric acid), 448.4 mg/1@Qascorbic acid, 4.42% total
sugars and 3.22% reducing sugars. Total phenoltenb and antioxidant

activity was recorded as 293.12 mg/100 g and 8gersent, respectively.
4.1.8 Red grapes

Average length, diameter and weight of grape bemere recorded as 21.51
mm, 19.07 mm and 2.84 g, respectively. Average smhuble solids, titratable
acidity, ascorbic acid, total sugars and reducinggss of berries were recorded
as 16.23, 0.84% (as % tartaric acid), 11.95 mg/100 g, 6%8and 9.89%,
respectively. Total phenolics content and antioxidactivity of the fruits was
recorded as 196.14 mg/100 g and 69.56 per cerniectegely. Average total

anthocyanins content was recorded as 79.40 mg/100 g
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Table 4.1 Physico-chemical characteristics of freshuits

Mean + Standard deviation

Parameter
Apple Mango Jamun Sand pear Kinnow Aonla Papaya Redrapes

Physical

a) Length (mm) 46.05+4.59 88.64+4.26 26.81+2.29 5483487 53.47+18.21 38.20+1.16 288.82+11.27 21.5141.

b) Diameter (mm) 64.47+3.18 55.72+1.64 20.35+1.41 86220.08 65.41+21.21 36.35+0.66 232.48+2.69 19.731
Weight (g) 90.70+12.31 139.14+10.4% 7.36+0.89 8625308 144.78+49.21 37.71+1.85 1005.04+113{32 08529
Biochemical
Total soluble solids’B) 11.23+0.37 18.47+0.28 16.55+0.48 9.06+2.87 10.0B23. 10.38+0.28 11.21+0.17 16.23+0.19
Titratable acidity (%) 0.32+0.046 0.26+0.044 0.968) 0.49+0.16 1.0740.36 2.26+0.38 0.003+0.0005 080
Total sugars (%) 10.44+0.34 15.13+0.82 14.00+1.23 .8881.24 7.66+2.43 4.42+0.25 7.73+0.18 11.86+0.1
Reducing sugars (%) 6.96+0.30 9.58+0.36 6.81+0.38  .96#1.06 4.55+1.44 3.22+0.17 6.16+0.18 9.89+0.05
Ascorbic acid (mg/100 g) 6.11+0.61 30.38+3.4( 221786 5.20+2.094 25.50+8.05 448.40+13.19 109.22313. 11.95+0.92
Total carotenoids (mg/100 g) - 6.32+0.34 - - 2.38%0 - 5.031£0.33 -
Total anthocyanins (mg/100g - - 157.9949.20 - - - - 79.40+4.63
Total phenolics (mg/100 g) 365.67+3.4 84.26+11.38 415.49+19.59 369.60+8.03 18.36+3.52 293.12+19./3 .9B5.86 196.14+12.64
Antioxidant activity (%) 74.79+1.74 63.69+3.19 7640.99 65.25+11.31 22.32+7.43 82.75+2.43 64.71+3.0f 69.56+3.57

o




Table 4.2 Physico-chemical characteristics of frestegetables

Mean + Standard deviation
Parameter
Tomato Bottlegourd Bittergourd Pumpkin Carrot Cabbage Beetroot

Physical

a) Length (mm) 52.88+1.69 276.29+13.9 117.34+5.73  .00#412.15 82.51+22.84 93.86+3.21 60.01+6.15

b) Diameter (mm) 47.634+2.95 82.50+2.79 43.61+3.19 B36:814.72 22.53+21.84 108.57+6.48 59.05+6.911
Weight (g) 58.49+1.19 790.00+181.50 52.17+0.166 €266+505.68  49.35+1.77 286.07+44.33  89.79+19.46
Biochemical
Total soluble soIidsOB) 6.07+0.22 1.71+0.038 2.89+0.02 6.32+0.57 8.18+0.2p 3.03+0.35 13.57+0.16
Titratable acidity (%) 0.59+0.034 0.003+0.005 0.0%2 0.013+0.023 0.01+0.0015 0.001+0.00p01 0.001D.G
Total sugars (%) 2.74+0.08 1.45+0.18 1.10+0.068 680210 6.58+0.14 1.86+0.027 8.82+0.35
Reducing sugars (%) 2.38+0.041 1.3240.14 0.56+0.06 2.17+0.139 2.84+0.06 1.35+0.06 7.52+0.20
Ascorbic acid (mg/100 g) 21.55+1.19 16.43+0.13f 8882.24 13.52+0.29 4.47+0.13 11.60+0.18 9.74+0.1p
Total carotenoids (mg/100 g) 4.25+0.54 - - 1.3530.1 8.93+0.37 - -
Total phenolics (mg/100 g) 31.71+3.84 13.85+8.50  .96219.00 2.63+1.26 12.66+0.56 70.41+£12.10 212.325
Antioxidant activity (%) 52.46+1.72 72.13+2.31 58#2.80 70.81+1.44 61.71+0.51 44.03+0.82 82.55+0.9




4.2  Physico-chemical analysis of vegetables

Results obtained for the physico-chemical charaties of different vegetables

used for the study are depicted in Table 4.2.

4.2.1 Tomato

Tomato fruits contained average fruit length, diteneand weight as
52.88 mm, 47.63 mm and 58.49 g, respectively. Tatllble solids content was
recorded as 6.0B while titratable acidity was recorded as 0.59 gemt. Fruits
contained 21.55 mg/100 g ascorbic acid, 2.74% tetglars, 2.38% reducing
sugars, 31.71 mg/100 g total phenols and 52.46%xadént activity. Total

carotenoids were recorded as 4.25 mg/100 g.

4.2.2 Bottlegourd

Average length, diameter and weight of fruits eveecorded as 276.29
mm, 82.50 mm and 790.00 g, respectively. Averaga twluble solids content,
titratable acidity (as % citric acid), ascorbicdaciontent, total sugars, reducing
sugars, total phenolics content and antioxidariviactwas recorded as 1.78,
0.003%, 16.43 mg/100 g, 1.45%, 1.32%, 13.85 mgld.Gihd 72.13 per cent,

respectively.

4.2.3 Bittergourd

Bittergourd fruits showed 117.34 mm average lengtB,61 mm average
diameter and 52.17 g average weight. The fruit aioet 2.88B total soluble
solids, 0.05% titratable acidity (as % citric a¢i@8.83 mg/100 g ascorbic acid,
1.10% total sugars and 0.56% reducing sugars. Tataholic content and
antioxidant activity was recorded as 82.90 mg/10Cargl 58.55 per cent,

respectively.

4.2.4 Pumpkin

Pumpkin fruits contained average weight as 256@0@hile average
length and average diameter was recorded as 10Ar@4and 353.50 mm,
respectively. Average total soluble solids, titbd¢aacidity (as % citric acid),
ascorbic acid, total sugars and reducing sugars vezorded as 6.3, 0.013%,
13.52 mg/100 g, 3.26% and 2.17 per cent, respdgtiVetal phenolics content
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and antioxidant activity was recorded as 2.63 m@/f§0and 70.81 per cent,

respectively.

4.2.5 Carrot

Carrot contained 8.£B total soluble solids, 0.01% titratable aciditg ¢4
citric acid), 4.47 mg/100 g ascorbic acid, 6.58%ltsugars and 2.84% reducing
sugars. Total phenolics content was recorded &518g/100 g and antioxidant
activity was recorded as 61.71 per cent, respdgtivetal carotenoids content
was recorded as 8.93 mg/100 g. Average root leaftarrot was recorded as
82.51 mm while diameter was recorded as 22.53 nmwverage weight of carrot

was recorded as 49.35 g.

4.2.6 Cabbage

Average weight of cabbage heads was recorded a®72286 Average
length and diameter was recorded as 93.86 mm aBdb720nm, respectively.
Average total soluble solids content was recorded3#€3B while titratable
acidity was recorded as 0.001% (as % citric aciklcorbic acid content in
cabbage was recorded as 11In6100 g while total sugars and reducing sugars
content was recorded as 1.86% and 1.35 per ceaqtectvely. Total phenolics
content and antioxidant activity was recorded aglZ@ng/100 g and 44.03 per

cent, respectively.

4.2.7 Beetroot

Beetroot contained 89.79 g average weight whileragee length and
diameter were recorded as 60.01 mm and 59.05 nepectvely. Average total
soluble solids, titratable acidity (as % citric@¢iascorbic acid, total sugars and
reducing sugars were recorded as 1B5D.001%, 9.74 mg/100 g, 8.82% and
7.52 per cent, respectively. It contained 212.3119@ g total phenolics content

and 82.55 per cent antioxidant activity.

4.3 Development of fruit juice blends from summer sason fruits and
vegetables

4.3.1Development of apple based (two fruit) juice blends
Sensory score for the proportions of fruit juiced)s used for the

preparation of apple based (two fruit) juice bleads presented in Table 4.3. A
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significant difference was observed among the ggnsctores of all the blends.
On the basis of overall acceptability 8: 2, 9:ntl &: 2 proportions were found
best for apple: pear, apple: jamun and apple: mapgoe/pulp blends,
respectively. Apple: pear blend (8: 2) achieved tbéour, flavour, body and
overall acceptability score as 7.25, 8.15, 8.25 &2, respectively which was
significantly higher than other proportions inclagicontrol for which scores for
respective parameters were recorded as 6.60, 8.20,and 6.45, respectively.
Apple and mango juice/pulp mixed in proportions8of2 exhibited maximum
sensory score for colour, flavour, body, and oveaateptability as 8.00, 8.50,
8.50 and 8.50, respectively. Apple: jamun blendl{9ranked best among all the
proportions with colour, flavour, body and overaticeptability score of 7.35,
7.20, 6.90 and 7.45 against 6.80, 6.70, 6.50 a8d, @espectively for control.
The best juice blend in each category standardizeabove were further prepared
and stored at ambient and low temperature for léetahelf-life study as well as

for the preparation of three fruits/vegetable jipcdp blends.
4.3.2Development of apple based (three fruit) juice bleas

Sensory score for the standardization of proportaf three fruits
juice/pulp blends are presented in Table 4.4a €.4Mpple: pear blend (8: 2)
selected best as above in 4.3.1 was further blemitbdmango pulp in different
proportions as mentioned in Table 4.4a and a btérapple, pear and mango in
the proportion of 6.4, 1.6 and 2, respectively haakimum acceptability on the
basis of colour (8.00), flavour (8.50), body (7.@6) overall acceptability (8.20).
Similarly, the blend of apple, jamun and pear ia th2: 0.8: 2 proportion was
adjudged best with colour score of 7.55, flavoewre of 7.30, body score of
7.68 and overall acceptability score of 7.65 (Tahkb). However, three fruit
juice blend of apple, mango and jamun blended enpitoportion of 6.8, 1.7 and
1.5, respectively was ranked as the best with hdsigsensory score for colour
(7.90), flavour (8.30), body (8.45) and overalteatability (8.45) (Table 4.4c).
The best juice blend in each category standardizeabove were further prepared
and stored at ambient and low temperature for léetahelf-life study as well as

for the preparation of vegetable juice/pulp blends.
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4.3.3Development of Apple: Pear and vegetable juice bleis
Apple: pear blend (8:2) as standardized from previexperiment (Table 4.3)
was further blended with juice/pulp of vegetables bottlegourd, bittergourd,
pumpkin and tomato in different proportions andadabtained for sensory
evaluation are presented in Table 4.5. Apple: péamd mixed with bottlegourd
juice in the proportion of 9: 1 (actual proporti@2: 1.8: 1.0) was rated best
among all the proportions. Maximum mean overall eptability score was
recorded as 7.70 for 9.5: 0.5 which was at par @ith (7.65). Therefore, on the
basis of nutritional quality 9: 1 was taken for fireparation of respective blend.
The sensory score for other parameters like colfavour and body were
recorded as 7.60, 7.33 and 7.50, respectivelyhEyrthe other blends like apple:
pear: bittergourd, apple: pear: pumpkin and agger: tomato blends containing
apple: pear and respective vegetable juice/pulpraportions of 9.5: 0.5 (actual
proportion 7.6: 1.9: 0.5) achieved highest acceftglwith colour score of 7.60,
7.40 and 7.95, respectively while flavour score ttoe respective blends were
recorded as 7.00, 7.55 and 7.65, respectively.oMeeall acceptability score of
apple: pear: bittergourd, apple: pear: pumpkin @ngle: pear: tomato blend was
recorded as 7.65, 7.45 and 7.60, respectively. gtabdity of blends was found
to decrease with increase in the concentrationegfetable juice/pulp. Blends
were prepared in standardized proportions for theage study.
4.3.4Development of Apple: Jamun and vegetable juice bhels

Apple: jamun blends containing bottlegourd, bittengl, pumpkin and
tomato in proportions of 9: 1, 9.5: 0.5, 9.5: Oriel ®.5: 0.5, respectively, were
rated best among each type of blends with meanathverceptability score of
7.60, 7.43, 7.57 and 7.43, respectively (Table.4Mple: jamun: bottlegourd
blend (actual proportion 8.1: 0.9: 1) achieved senscore of 7.85 for colour,
7.70 for flavour and 7.57 for body against 7.2%37and 7.31 for respective
characters in control while apple: jamun: bittengbgactual proportion 8.5: 1:
0.5) scored 7.60 for colour, 6.50 for flavour an@d17for body. Colour, flavour
and body score for apple: jamun: pumpkin (8.5: .5) @vere recorded as 7.59,
7.21 and 7.62, respectively whereas for apple: fanmmato (8.5: 1: 0.5) these
were recorded as 7.65, 7.22 and 7.38, respectiVélyse blends scoring highest
score were selected for further study.
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4.3.5Development of Apple: Mango and vegetable juice bhels

Data presented in Table 4.7 shows the sensoresaecorded for the
different proportions used for blending apple: nangiend with different
vegetable juice/pulp. apple: mango blend (8: 2) waiged with vegetable
juice/pulp in different proportions to standarditee best proportion of each
vegetable in blend. For apple: mango: bottlegoleddy a proportion of 6.4: 1.6:
2 was found as the best with an average overakpaability score of 8.70.
Blends containing apple: mango blend and bittergiguice in proportion of 9: 1
(actual proportion of 7.2: 1.8: 1) was found as traxceptable among all the
proportions used with an average score of 7.2@verall acceptability, 8.65 for
colour, 5.35 for flavour and 7.83 for body. Amoniffetent proportions used,
9.5: 0.5 (Actual proportion of 7.6: 1.9: 0.5) wasihd acceptable for both apple:
mango: pumpkin and apple: mango: tomato blends witmean acceptability
score of 8.32 and 8.40, colour score of 8.65 af@,8flavour score of 8.30 and
8.40 and body score of 8.20 and 8.25, respectively.

4.3.6Development of Apple: Pear: Mango and vegetable jce blends

Effect of blending on the acceptability of appleeap mango and vegetable
juice/pulp in different proportions have been preed in Table 4.8. Data showed
that apple: pear: mango blends further blended Wwittlegourd, bittergourd,

pumpkin and tomato juice/pulp in the proportion8¥%: 1.5, 9: 1, 9.5: 0.5 and
9.5: 0.5, respectively, were found to be most atedde with a mean overall

acceptability score of 8.40, 7.15, 8.50 and 8.5QHe respective blends. Colour,
flavour and body score for the apple: pear: manguttlegourd blend was

recorded as 8.25, 8.27 and 8.30, respectively.|&ilyi for apple: pear. mango:
bittergourd, the colour score was recorded as @6 flavour and body score
was recorded as 8.20 and 8.60, respectively. Thelaproportion of the best
blends were calculated as 5.4: 1.4: 1.7: 1.5 aBdB4: 1.8: 1 for apple: pear:
mango: bottlegourd and apple: pear: mango: bittexjarespectively while 6.1.:

1.5: 1.9: 0.5 for both apple: pear: mango: pumpkia apple: pear: mango:

tomato.
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4.3.7Development of Apple: Jamun: Pear and vegetable jce blends

Apple: jamun: pear blends were prepared in stalzi=d proportion (6.4:
1.6: 2) and were further blended with bottlegoubdtergourd, pumpkin and
tomato juice/pulp in different proportions to findt the best one for each type of
blend (Table 4.9). Among different proportions uded apple: jamun: pear:
bottlegourd blend, the proportion of 5.4: 0.6::1255 was found best with
maximum mean overall acceptability score of 8cblour score of 8.20, flavour
score of 8.00 and body score of 8.10. Whereas,optiop of 6.8: 0.8: 1.9: 0.5
was found acceptable in each of apple: jamun: gatiergourd, apple: jamun:
pear. pumpkin and apple: jamun: pear: tomato blemtds an average overall
acceptability score of 7.85, 8.30 and 7.93, cokrore of 8.30, 7.93 and 8.47,
flavour score of 7.70, 8.60 and 8.28 and body s@dr8.10, 8.05 and 8.07,

respectively.

4.3.8Development of Apple: Mango: Jamun and vegetable jae blends

Table 4.10 shows the average sensory score retoiale different
proportions used for blending of apple: mango: jamand vegetable juice/pulp.
Best proportions for blending of apple: mango: jamblend with vegetable
juice/pulp were found as 9: 1, 9.5: 0.5, 9: 1 artd 0.5 for apple: mango: jamun:
bottlegourd, apple: mango: jamun: bittergourd, apphango: jamun: pumpkin
and apple: mango: jamun: tomato blends and thdwah@roportions were
calculated as 6.1: 1.5: 1.4: 1, 6.5: 1.6: 1.4: 6.5; 1.5: 1.4: 1 and 6.5: 1.6: 1.4:
0.5, respectively. Colour, flavour, body and ovieagkeptability score for apple:
mango: jamun: bottlegourd was recorded as 7.652,7829 and 7.83,
respectively while for apple: mango: jamun: Bitieugd these were recorded as
7.45, 7.35, 8.33 and 7.55, respectively. Standaddi&apple: Mango: Jamun:
Pumpkin achieved a sensory score of 7.50 for cploaiO for flavour, 8.25 for
body and 7.80 for overall acceptability while agphango: jamun: tomato (9.5:
0.5) blend achieved a sensory score of 7.73, BBQ and 8.10 for colour,
flavour, body and overall acceptability, respedtiveAll the blends were
prepared in standardized proportions for the fursheady.
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Table 4.3 Development of apple based (two fruit) jae blends

Juice blend Parameter Proportion/Sensory score
CD(o.05)
10: 0 9.5:0.5 9:1 8.5: 1.5 8:2 7.5:2.5 7:3 185 6:4 5.5:45
Apple: Pear Colour 6.60 6.90 7.10 7.05 7.25 7.00 6.85 6.54 6.70 6.20 0.10
Flavour 8.00 8.05 8.07 8.10 8.15 7.70 7.55 7.2 56.9 6.50 0.29
Body 7.20 7.35 7.50 7.85 8.25 8.00 7.75 7.60 7.45 407 0.01
Overall acceptability 6.45 6.85 7.50 8.00 8.25 7.80 7.50 7.00 6.50 6.25 0.41
Apple: Jamun Colour 6.80 7.10 7.35 7.00 6.80 6.55 6.20 6.0% 590 5.70 0.48
Flavour 6.70 7.00 7.20 6.95 6.75 6.50 6.25 6.1 059 575 0.20
Body 6.50 7.00 6.90 6.50 6.25 6.15 6.00 5.7 542 405 0.13
Overall acceptability 6.87 7.20 7.45 7.25 7.20 7.10 7.05 6.85 6.75 6.60 0.13
Apple: Mango Colour 6.65 7.00 7.50 7.80 8.00 7.80 7.60 7.5( 736 7.10 0.12
Flavour 6.00 7.10 7.50 8.10 8.50 8.35 8.20 8.0 07.6 7.35 0.16
Body 7.33 7.45 7.80 8.20 8.50 8.10 7.85 7.10 7.15 .007 0.09
Overall acceptability 6.80 7.50 7.75 8.20 8.50 8.00 7.50 7.25 7.05 7.00 0.12




Table 4.4a Development of Apple: Pear: Mango juicblend

Parameter Proportion*/Sensory score
10: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45 CD(0.05)
(8:2:0) | (7.6:1.9:.0.5)| (7.2:1.8:1) | (6.8:1.7:1.5)| (6.4:1.6:2) | (6:1.5:2.5) | (5.6:1.4:3) | (5.2:1.3:3.5)| (4.8:1.2:4) | (4.4:1.1: 4.5)
Colour 7.15 7.50 7.73 7.85 8.00 8.05 8.10 8.10 8.05 7.90 0.08
Flavour 7.25 7.70 7.80 8.00 8.50 8.55 8.40 8.30 58.2 8.20 0.08
Body 7.80 7.90 8.00 8.00 7.95 7.80 7.70 7.60 7.50 407 0.14
Overall 7.55 7.80 7.90 8.00 8.20 8.10 7.95 7.83 7.67 7.58 .030
acceptability
*Figures given in parenthesis represent the agiwortion of three fruits in the blend
Table 4.4b Development of Apple: Jamun: Pear juicélend
Parameter Proportion*/Sensory score
10: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45 CDo.0s
(9:1: 0) (8.5:1:0.5)| (8.1:0.9:1) | (7.6:0.9:1.| (7.2: 0.8:2)| (6.7:0.8:2.5)| (6.3:0.7:3) | (5.8:0.7: 3.5)| (5.4:0.6:4) | (4.9:0.6:4.5) )
5)
Colour 7.35 7.45 7.50 7.58 7.55 7.35 7.22 7.15 7.1(Q 7.00 0.09
Flavour 7.40 7.40 7.37 7.35 7.30 7.25 7.20 7.15 07.0 6.80 0.13
Body 7.52 7.60 7.65 7.70 7.68 7.63 7.55 7.40 7.35 257 0.09
Overall 7.50 7.53 7.60 7.65 7.65 7.50 7.40 7.30 7.20 7.00f .050
acceptability
*Figures given in parenthesis represent the agigdortion of three fruits in the blend
Table 4.4c Development of Apple: Mango: Jamun juie blend
Parameter Proportion*/Sensory score
10: 0 9.5:0.5 9:1 85:15 8:2 75:25 7:3 6.5:3.5 6: 4 55:45 CD(o.05)
(8:2:0) (7.6:1.9:0.| (7.2:1.8:1) | (6.8:1.7:1.5| (6.4:1.6:2) | (6:1.5:2.5) | (5.6:1.4:3) | (5.2:1.3:3.5| (4.8:1.2:4) | (4.4:11.1:45
5) ) ) )
Colour 8.80 8.40 8.15 7.90 7.70 7.55 7.40 7.35 7.40 7.30 0.06
Flavour 8.70 8.50 8.40 8.30 8.15 8.00 7.80 7.60 074 7.10 0.17
Body 8.5 8.50 8.40 8.45 8.30 8.15 8.00 7.80 7.60 507. 0.12
Overall 8.50 8.50 8.40 8.45 8.30 8.10 7.95 7.75 7.50 7.30 .050
acceptability

*Figures given in parenthesis represent the agiwortion of three fruits in the blend




Table 4.5 Development of apple, sand pear and vegbte juice blends

Juice blend Parameter Proportion*/Sensory score CD.05)
10: 0 9.5:05 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45
(8:2:0) | (7.6:1.9:0.5| (7.2:2.8:1)| (6.8:1.7:1.| (6.4:1.6:2) | (6:1.5:2.5)| (5.6:1.4:3)| (5.2:1.3:3.| (4.8:1.2:4) | (4.4:1.1:4.
) 5) 5) 5)

Apple: Pear: Colour 7.80 7.75 7.60 7.53 7.45 74.30 7.23 7.15 57.0 7.00 0.06
Bottlegourd Flavour 7.65 7.50 7.33 7.20 7.13 7.05 7.00 6.90 36.7 6.60 0.07
Body 7.75 7.63 7.50 7.35 7.25 7.10 7.03 6.90 6.80 756 0.04

Overall acceptability 7.70 7.70 7.65 7.50 7.40 7.30 7.20 7.07 7.00 7.00 0.06
Apple: Pear: Colour 7.67 7.60 7.50 7.37 7.25 7.17 7.07 7.00 6.9( 6.83 0.06
Bittergourd Flavour 7.88 7.00 6.35 6.00 5.75 5.35 5.15 5.00 045 4.30 0.03
Body 7.93 7.85 7.60 7.53 7.45 7.30 7.15 7.00 6.80 .65 6 0.05

Overall acceptability 7.73 7.65 7.35 71.27 7.15 7.03 6.93 6.85 6.80 6.77 0.10
Apple: Pear: Colour 7.55 7.40 7.25 7.10 7.03 6.90 6.73 6.60 6.53 6.45 0.09
Pumpkin Flavour 7.70 7.55 7.30 7.13 7.05 6.97 6.83 6.70 06.6 6.47 0.04
Body 7.85 7.73 7.50 7.40 7.25 7.15 7.00 6.83 6.6 536 0.03

Overall acceptability 7.82 7.45 7.15 7.00 6.83 6.65 6.57 6.35 6.15 6.00 0.04
Apple: Pear: Colour 7.85 7.95 7.70 7.55 7.45 7.30 7.27 7.10 7.0¢ 6.93 0.08
Tomato Flavour 7.80 7.65 7.30 7.20 7.03 6.83 6.70 6.65 06.5 6.37 0.07
Body 7.83 7.70 7.50 7.35 7.15 7.00 6.90 6.73 6.55 .40 6 0.17

Overall acceptability 7.85 7.60 7.40 7.25 7.00 6.82 6.70 6.60 6.45 6.30 0.06

*Figures given in parenthesis represent the agiwgortion of two fruits and one vegetable in thend




Table 4.6 Development of apple, jamun and vegetihjuice blends

Juice blend Parameter Proportion*/Sensory score CDy.0
5)
10: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45
(9:1: 0) (8.5:1:0.5) | (8.1:0.9:1) | (7.6:0.9:1.5| (7.2:0.8:2| (6.7:0.8:2.5)| (6.3:0.7:3) | (5.8:0.7:3.5| (5.4:0.6:4) | (4.9:0.6:4.
) ) ) 5)
Apple:  Jamun:| Colour 7.25 7.63 7.85 7.70 7.60 7.60 7.57 7.50 7.40 7.27 0.09
Bottlegourd
Flavour 7.53 7.60 7.70 7.50 7.43 7.43 7.39 7.33 772 7.21 0.08
Body 7.31 7.42 7.57 7.23 7.07 7.07 6.91 6.83 6.57 356 0.13
Overall acceptability 7.45 7.65 7.60 7.45 7.22 7.22 7.17 7.09 6.87 6.53 0.08
Apple:  Jamun:| Colour 7.75 7.60 7.20 6.85 6.67 6.67 6.60 6.50 6.41 6.25 0.08
Bittergourd
Flavour 7.83 6.50 5.50 5.35 5.15 5.15 5.07 5.03 54.9 4.80 0.03
Body 7.65 7.71 7.45 7.35 7.03 7.03 6.97 6.73 6.65 536 0.05
Overall acceptability 7.75 7.43 6.90 6.43 6.11 6.11 5.85 5.63 5.41 5.25 0.13
Apple:  Jamun:| Colour 7.68 7.59 7.50 7.45 7.25 7.25 7.18 7.10 7.0 6.90 0.09
Pumpkin
Flavour 7.54 7.21 7.00 6.85 6.65 6.65 6.57 6.51 56.4 6.30 0.14
Body 7.73 7.62 7.34 7.20 7.09 7.09 6.85 6.67 6.51 446 0.09
Overall acceptability 7.65 7.57 7.30 7.15 6.94 6.94 6.80 6.69 6.55 6.43 0.16
Apple: Jamun:| Colour 7.63 7.65 7.60 7.56 7.37 7.37 7.30 7.28 7.20 7.15 0.10
Tomato
Flavour 7.35 7.22 7.01 7.00 6.78 6.78 6.60 6.43 16.2 6.04 0.13
Body 7.53 7.38 7.19 7.07 6.77 6.77 6.63 6.50 6.37 196 0.14
Overall acceptability 7.50 7.43 7.15 7.03 6.73 6.73 6.52 6.33 6.17 6.03 0.11

*Figures given in parenthesis represent the agiugdortion of two fruits and one vegetable in thenbs.



Table 4.7 Development of apple, mango and vegetaljléce blends

Juice blend Parameter Proportion*/Sensory score CDo.05)
10: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:35 6:4 5.5:45
(8:2:0) (7.6:1.9: | (7.2:1.8:1)| (6.8:1.7:1.| (6.4:1.6:2)| (6:1.5:2.5)| (5.6:1.4:3)| (5.2:1.3:3.| (4.8:1.2:4)| (4.4:1.1:4.
0.5) 5) 5) 5)
Apple: Mango:| Colour 8.80 8.85 8.87 8.80 8.85 8.20 8.00 7.95 7.7% 7.50 0.62
Bottlegourd Flavour 8.50 8.70 8.65 8.50 8.55 8.10 7.90 7.80 07.5 7.20 0.10
Body 8.00 8.20 8.55 8.70 8.80 8.65 8.50 8.25 8.0( 907 0.08
Overall acceptability 8.50 8.60 8.55 8.65 8.70 8.20 8.00 7.90 7.70 7.50 0.10
Apple: Mango:| Colour 8.90 8.70 8.65 8.50 8.43 8.28 8.15 8.05 7.8 7.73 0.18
Bittergourd Flavour 8.80 6.50 5.35 5.20 5.15 5.08 5.00 4.92 54.8 4.70 0.16
Body 8.20 8.00 7.83 7.71 7.60 7.47 7.50 7.27 7.2( A57 0.07
Overall acceptability 8.65 7.50 7.20 7.05 6.92 6.83 6.70 6.55 6.30 6.15 0.04
Apple: .Mango: Colour 8.72 8.65 8.50 8.43 8.37 8.30 8.21 8.15 8.0 7.80 0.11
Pumpkin Flavour 8.55 8.30 8.00 7.80 7.65 7.53 7.40 7.27 87.1 7.00 0.07
Body 8.35 8.20 7.97 7.90 7.80 7.69 7.55 7.45 7.3( 207 0.03
Overall acceptability 8.55 8.32 8.10 7.85 7.60 7.53 7.37 7.23 7.15 7.05 0.05
Apple: Mango:| Colour 8.75 8.60 8.43 8.37 8.27 8.20 8.15 8.00 7.8 7.73 0.16
Tomato Flavour 8.69 8.40 8.13 7.97 7.82 7.70 7.57 7.43 273 7.25 0.06
Body 8.40 8.25 8.00 7.90 7.83 7.65 7.60 7.50 7.35 307 0.04
Overall acceptability 8.60 8.40 8.23 8.11 8.07 7.85 7.60 7.45 7.33 7.03 0.04

*Figures given in parenthesis represent the agiwgortion of two fruits and one vegetable in thend




Table 4.8 Development of apple, sand pear, mango@regetables juice blends

Juice blend Parameter Proportion*/Sensory score
: . : : : . : . : : CD.0s)
10:0 | 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6: 4 5.5:45
(6.4:16| (6.2:1.5:| (5.8:1.4:| (5.4:.1.4| (6.1:1.3:| (4.8:1.2:| (45:1.1:| (4.2:1:1.| (3.8:11: | (3.5:0.9:11
:2:0) 1.9:05) | 1.8:1) | :1.7:15)| 1.6:2) 1.5:25) | 1.4:3) 3:3.5) 1.2:4) .1:4.5)
Apple: Pear: Mango | Colour 8.50 8.47 8.40 8.25 8.17 8.05 7.9( 7.88 7.0 7.55 0.12
Bottlegourd .
Flavour 8.55 8.50 8.40 8.27 8.15 8.10 7.97 7.90 078 7.70 0.07
Body 8.45 8.45 8.40 8.30 8.25 8.14 8.09 8.0D0 7.90 .807 0.10
Overall acceptability 8.50 8.47 8.40 8.40 8.1( 8.08 7.92 7.80 7.65 7.57 0.12
Apple:  Pear: Mango | Colour 8.77 8.75 8.60 8.50 8.35 8.30 8.21 8.1p 8.07 7.90 0.16
Bittergourd
Flavour 8.85 8.45 8.20 8.00 7.73 7.55 7.2 7.0D 56.f 6.47 0.12
Body 8.75 8.70 8.60 8.55 8.40 8.30 8.23 8.15 8.10 .058 0.10
Overall acceptability 8.75 7.21 7.15 6.95 6.57 6.30 6.17 5.90 5.65 5.55 0.08
Apple:  Pear: Mango | Colour 8.65 8.60 8.47 8.30 8.17 8.09 7.9¢ 7.83 7.0 7.60 0.12
Pumpkin
P Flavour 8.60 8.53 8.45 8.33 8.20 8.10 8.0 7.98 577 7.67 0.10
Body 8.60 8.55 8.50 8.45 8.40 8.30 8.217 8.20 8.15 .108 0.13
Overall acceptability 8.60 8.50 8.35 8.20 8.1( 797 7.85 7.70 7.66 7.50 0.09
Apple:  Pear: Mango | Colour 8.5 8.45 8.30 8.25 8.17 8.11 8.05 7.95 7.87 7.80 0.09
Tomato
Flavour 8.55 8.47 8.30 8.20 8.10 7.95 7.83 7.70 17y 747 0.15
Body 8.40 8.42 8.35 8.30 8.20 8.20 8.11 8.18 8.10 .058 0.11
Overall acceptability 8.55 8.50 8.30 8.22 8.13 8.08 7.90 7.80 7.70 7.55 0.06

*Figures given in parenthesis represent theahgwportion of three fruits and one vegetablthmblend




Table 4.9 Development of apple, jamun, sand pear drvegetable juice blends

Juice blend Parameter Proportion*/Sensory score CD.05)
10: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45
(7.2:0.8:2: | (6.8:0.8| (6.5:0.7| (6.1:0.7: | (5.8:0.6| (5.4:0.6: | (5:0.6: | (4.7:0.5:1.| (4.3:0.5: (4:0.4:
0) :1.9: :1.8:1) | 1.7:1.5) | :1.6:2) | 1.5:2.5) 1.4:3) 3:3.5) 1.2:4) 1.1:4.5)
0.5)
Apple: Jamun: Pear: | Colour 7.90 7.95 8.00 8.10 8.25 8.20 8.08 7.85 7.70 7.63 0.18
Bottlegourd Flavour 7.70 775 | 7.80|  7.83| 7.95 800 7.85 770 67.6 7.0 0.05
Body 8.00 8.05 8.10 8.25 8.17 8.10 7.90 7.80 7.6 477 0.05
Overall acceptability 7.95 8.03 8.10 8.15 8.2 8.17 8.00 7.93 7.85 1.77 0.05
Apple: Jamun: Pear: | Colour 8.20 8.30 8.15 8.05 7.90 7.77 765 7.50 7.43 7.30 0.06
Bittergourd Flavour 8.50 7.70 7.35 7.10 6.90 6.65 6.40 6.20 56.0 5.90 0.04
Body 8.20 8.10 8.05 7.93 7.87 7.75 7.60 7.53 737 257 0.06
Overall acceptability 8.40 7.85 7.50 7.25 7.10 6.85 6.60 6.35 6.17 6.03 0.08
Apple: Qamun: Pear: | Colour 8.00 7.93 7.85 7.70 7.65 7.53 7.40 7.30 7.17 7.05 0.13
Pumpkin Flavour 8.70 8.60 8.45 8.30 8.20 8.07 7.90 7.77 57.5 7.40 0.03
Body 8.15 8.05 7.90 7.81 7.70 7.57 7.40 7.25 7.1D .097 0.07
Overall acceptability 8.35 8.30 8.10 8.03 7.90 7.7% 7.60 7.50 7.37 7.23 0.09
Apple: Jamun: Pear: | Colour 8.50 8.47 8.35 8.25 8.17 8.05 7.90 7.75 7.60 7.50 0.04
Tomato Flavour 8.35 8.28 8.10 8.00 7.85 7.70 7.65 7.53 774 7.35 0.14
Body 8.13 8.07 8.00 7.97 7.80 7.71 7.63 7.57] 7.4D 277 0.03
Overall acceptability 8.00 7.93 7.80 7.75 7.60 753 7.45 7.39 7.25 7.17 0.05

*Figures given in parenthesis represent the agtiegdortion of three fruits and one vegetable intitend




Table 4.10 Development okpple, mango, jamun and vegetable juice blends

Juice blend Parameter Proportion*/Sensory score CD.05)
10: 0 9.5:0.5 9:1 8.5:1.5 8:2 7.5:2.% 7:3 185 6:4 5.5:4.5
(6.8:1.7: | (6.5:1.6: | (6.1:1.5: | (5.8:11.4: | (5.4:1.4:| (5.1:1.3: | (4.8:1.2: | (4.4:1.1: | (4.1:1: | (3.8:0.9:
1.5:0) 1.4:.05) | 1.4:1) 1.3:1.5) | 1.2:2) 1.1:25) | 1.1:3) 2:3.5) 0.9:4) | 0.8:4.5)
Apple: Mango: Jamunj Colour 7.53 7.60 7.65 7.55 7.50 7.47 7.40 7.33 7.2% 7.20 0.11
Bottlegourd Flavour 7.90 7.87 7.82 7.65 7.60 7.53 7.45 7.39 77.2| 7.13 0.07
Body 8.45 8.35 8.29 8.13 7.90 7.75 7.67 7.54 733 .157 0.07
Overall acceptability 7.95 7.87 7.83 7.65 6.53 7.40 | 7.33 7.17 7.05 7.00 0.04
Apple: Mango: Jamunj Colour 7.85 7.45 7.30 7.20 7.15 7.00 6.85 6.70 6.5% 6.40 0.16
Bittergourd Flavour 8.00 7.35 7.07 6.85 6.40 6.25 6.10 5.90 556| 5.44 0.12
Body 8.40 8.33 8.20 8.11 8.03 7.95 7.80 7.71 751 437 0.12
Overall acceptability 8.20 7.55 7.20 6.95 6.77 6.53 | 6.37 6.45 6.30 6.15 0.08
Apple: _ Mango: Jamun| Colour 7.65 7.60 7.50 7.43 7.35 7.20 7.17 7.10 7.0% 6.95 0.06
Pumpkin Flavour 7.85 7.80 7.70 7.55 7.37 7.25 7.10 6.87 636. | 6.47 0.03
Body 8.55 8.40 8.25 8.14 8.00 7.85 7.45 7.23 715 .057 0.77
Overall acceptability 8.00 7.97 7.80 7.69 7.47 733 | 7.21 7.17 7.05 6.95 0.06
Apple: Mango: Jamunj Colour 7.70 7.73 7.70 7.63 7.55 7.47 7.35 7.29 7.1% 7.03 0.06
Tomato Flavour 8.05 7.97 7.73 7.51 7.35 7.20 7.13 7.02 06.9| 6.77 0.07
Body 8.45 8.30 8.15 8.07 7.93 7.85 7.70 7.60 743 .307 0.11
Overall acceptability 8.15 8.10 8.00 7.77 7.67 7.50 | 7.37 7.25 7.13 7.05 0.13

*Figures given in parenthesis represent the agtegdortion of three fruits and one vegetable inkitend




4.4 Effect of storage on quality characteristics obBummer season juice
blends

4.4.1 Apple based (two fruit) juice blends

4.4.1.1 Total soluble solids (TSS)

Perusal of the data in Table 4.11 revealed thatdts soluble solids in blends
ranged from 10.90 to 12.78. Significant difference was recorded in TSS
content of all blends. Maximum TSS was recordedpple: mango juice blend
(12.74B) while minimum value was 10.88 in apple: pear blend. A gradual
increase in TSS was recorded with the advancemestooage period which
increased from average initial value of 11.46 ta7&B after six month
irrespective of all the factors however, changesewen-significant. Juice blends
stored at ambient temperature showed more incredseS (from an initial value
of 11.46 to 11.62B) while those stored at refrigerated temperatesalted in a
minimum change (from an initial value of 11.46 th30B) during storage. The
interaction of various factors revealed the nomigicant results for change in

TSS during storage at both the temperatures.
4.4.1.2 Titratable acidity

Results obtained for the changes in titratableigcaf the apple based (two fruit)
blends during storage are presented in Table Aldgnificant difference was
recorded in the titratable acidity of all the traahts. The maximum mean
titratable acidity (0.40%) was recorded in apps&nyn juice blend of 9: 1 while
minimum was recorded as 0.28% in the apple: mamgadbof 8: 2. A gradual
increase in titratable acidity was recorded fromiratial mean value of 0.33 to
0.35 after six month of storage however, change® wet significant. Changes
were more at ambient storage with an increase fr@man initial value of 0.33 to
0.35% as compared to refrigerated storage wher@thnease was from a mean
initial value of 0.33 to 0.34 per cent. Data shdwieat there was an increasing
trend of titratable acidity in all the blends duyithe storage irrespective of

storage conditions.
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Apple: Mango Apple: Pear: Mango

Apple: Pear: Bottlegourd Apple: Jamun: Bottlegourd

Apple: Mango: Bottlegourd Apple: Pear: Mango: Bottlegourd

Plate 4.1 Best f1uit and vegetable juice pulp blends of suininer season



Table 4.11 Effect of storage on total soluble sokd(B) of apple based (two fruit)

juice blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple (Control) 10.90 11.13 10.93 11.21 11.16 10.90 11.64
Apple: Pear (8: 2) 10.68 10.81 10.72 10.95 10.81 .780| 11.50
Apple: Jamun (9: 1) 11.50 11.76 11.69 11.89 11.78 1.64
Apple: Mango (8: 2) 12.74 12.94 12.84 13.18 13.10 2.92
Mean 11.46 11.66 11.55 11.81 11.71
Grand Mean (I) 11.46 11.50 11.76

CDgpos) Juice (J)=1.06  Storage conditions (C)= N&torage intervals (I)= NS JxI=NS

JXx C=NS C x I=NS JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

Table 4.12 Effect of storage on titratable acidity%) of apple based (two fruit) juice

blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©

Apple (Control) 0.30 0.31 0.31 0.33 0.31 0.31 0.3b
Apple: Pear (8: 2) 0.36 0.37 0.36 0.39 0.37 0.3f 340.
Apple: Jamun (9: 1) 0.40 0.41 0.4( 0.472 0.41 0.41
Apple: Mango (8: 2) 0.28 0.29 0.28 0.31] 0.29 0.29
Mean 0.33 0.34 0.34 0.36 0.34
Grand Mean (1) 0.33 0.34 0.35
CD.s Juice (J)=0.04 Storage conditions (C)= 0Si8rage intervals (I)= NS J X I=NS

Jx C=NS CxI=NS JXxCxI=NS

AT= Ambient temperature (13-2@)

RT=Refrigerated temperature (83

Table 4.13 Effect of storage on reducing sugars (%ef apple based (two fruit) juice

blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean (J) Mean

AT RT AT RT ©

Apple (Control) 6.86 6.90 6.89 6.96 6.93 6.90 7.6%

Apple: Pear (8: 2) 6.89 6.94 6.90 7.04 6.95 6.94 637.

Apple: Jamun (9: 1) 7.77 7.83 7.80 7.87 7.84 7.81

Apple: Mango (8: 2) 8.84 8.92 8.90 8.97 8.94 8.91

Mean 7.59 7.65 7.62 7.71 7.67

Grand Mean (1) 7.59 7.64 7.69

CDp.0s Juice (J)=1.51 Storage conditions (C)= NStorage intervals (I) = NS J X 1= NS

Jx C=NS

CxI=NS

JXxCXxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (03
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4.4.1.3 Reducing sugars

The data presented in Table 4.13 reveals that fiedusugars
content ranged from 6.86% to 8.84% in different lappased two fruit
juice/pulp blends. Apple: mango blend contained mmaMn reducing
sugars content as 8.84% followed by apple: jamuitejpulp blend
(7.77%). It was minimum in apple juice (6.86%) fmMed by apple: pear
juice blend which contained 6.89% reducing suga¥s significant
variation was recorded in reducing sugars contdnalbthe treatments.
An increasing trend of reducing sugars was noticedll the blends during the
storage irrespective of storage conditions. A geddacrease from an initial
value of 7.59 (0 day) to 7.64 (3 month) and finalty 7.69% (6 month)
was recorded during the storage. Storage conditadss did not affect the
reducing sugars content as the increase was redofitben an average
initial value of 7.59 to 7.65% in ambient storage against 7.63 in

refrigerated storage.

4.4.1.4 Total sugars

It is evident from the Table 4.14 that blendingjoice resulted in
decrease of total sugars in all the blends excpptea mango juice blend.
The mean maximum total sugars content was recordeapple: mango
juice blends as 11.91% whereas it was minimum ipl&ppear juice
blend (9.11%). An increasing trend was recordedoital sugars content
of all the blends during storage. It was recordediricrease from an
average initial value of 10.29 to 10.34% during smonth of storage.
Temperature did not show any significant effect thie total sugars of
different blends however, it resulted in an incedsom average initial
value of 10.29 to 10.32 at ambient temperature gainst 10.31% at
refrigerated conditions. Besides, interaction ofioxss factors revealed the
non-significant results for change in total sugars.
4.4.1.5 Ascorbic acid

The perusal of data in Table 4.15 indicates thatodsic acid in
apple: jamun blend and apple: mango blend improsgmificantly by
blending of apple juice with jamun and mango jupadp however, apple

80



(control) and apple: pear juice blend were foundbto statistically non-

significant. Average ascorbic acid content was rded to be in the range

of 4.25-10.59 mg/100 mL.

The maximum ascorbic acmhtent was

recorded in apple: jamun juice blend (10.59 mg/100) while it was

minimum in apple: pear juice blend (4.25 mg/100 mL)

Table 4.14 Effect of storage on total sugars (%) oépple based (two fruit) juice

blends
Juice Storage interval (month)/Storage condition ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)

Apple (Control) 10.27 10.30 10.27 10.31 10.28 10.28 10.32
Apple: Pear (8: 2) 9.11 9.13 9.17 9.15 9.13 9.13 .310
Apple: Jamun (9: 1) 9.87 9.91 9.89 9.96 9.93 9.9
Apple: Mango (8: 2) 11.91 11.96 11.98 12.01 11.97 1.93
Mean 10.29 10.33 10.3( 10.36 10.33
Grand Mean (1) 10.29 10.31 10.34

CD.05)
Jx C=NS

CxI=NS

JXCXxI=NS

Juice (J)= 1.28 Storage conditions (C)= NStorage intervals ()= NS J x I=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.15 Effect of storage on ascorbic acid (md@J@ mL) of apple based (two fruit)

juice blends
Juice Storage interval (month) Grangd Grand
0 3 6 Mean (J) Mean
AT RT AT RT (©)
Apple (Control) 4.81 3.08 3.68 1.84 2.73 3.49 5.24
Apple: Pear (8: 2) 4.25 3.05 4.160 2.22 3.8% 3.68 .386
Apple: Jamun (9: 1) 10.54 9.25 10.3b 5.14 9.9p 9.31
Apple: Mango (8: 2) 7.86 6.41 7.25 4.36 7.11 6.81
Mean 6.88 5.45 6.36 3.39 5.90
Grand Mean (1) 6.88 5.90 4.65
CDposy Juice (J)=1.31 Storage conditions (CB50.Storage intervals ()= 1.14 JXx 1= NS
Jx C=NS C xI=NS JXx CxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (0}

Table 4.16 Effect of storage on total phenolics (Mf00 mL) of apple based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple (Control) 198.25 173.85 185.67 | 131.59 178.51| 177.69 | 171.87
Apple: Pear (8: 2) 199.68| 171.25 | 196.62 | 168.91 185.55| 186.95 195.13
Apple: Jamun (9: 1) 238.45| 189.59 | 228.36 | 137.62 198.64| 204.19
Apple: Mango (8: 2) 186.64| 151.57 | 181.62 | 118.09 166.59| 165.19
Mean 205.01 171.57 198.0y 139.05 18232
Grand Mean (1) 205.01 184.82 160.69
CDposy Juice (J)=7.24  Storage conditions (8)F2  Storage intervals (I)= 6.27 J x B=58
JXx C=NS Cx1=8.86 JXCxI=NS

AT= Ambient temperature (13°Z)) RT= Refrigerated temperature (%3
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A decreasing trend was recorded for ascorbic amident of all the blends during
the storage irrespective of storage conditions.rége ascorbic acid content
was recorded to decrease significantly from aniahivalue of 6.88 to

4.65 mg/ 100 mL after six month of storage, irredpee of storage

conditions. The decrease was higher at ambientagt where the

decrease was from 6.88 to 5.24 as against 6.38 00g#iL at refrigerated

storage.

4.4.1.6 Total phenolics

Data showing the effect of storage interval andagfe condition on the apple
based two fruit juice/pulp blends are presentedrable 4.16. Total phenolic
content (TPC) was found to be in the range from@486o 238.45 mg/100 mL. A
significant difference in the mean TPC was recoraeall the blends. It was
highest in apple: jamun juice/pulp blend (238.45/16 mL) while lowest in
apple: mango blend (186.64 mg/100 mL). A graduarekese in the TPC was
recorded from a mean initial value of 205.01 to.660with the advancement of
storage. TPC was found to be affected significamtyy storage condition. It
decreased from an average initial value of 20500171.87 at ambient storage
against 195.13 at refrigerated conditions. Maximdearease in TPC (41.69%)
was recorded in apple: jamun juice blend under antlmondition at six month of
storage which was comparatively lower (15.83%) afrigerated storage
condition.

4.4.1.7 Antioxidant activity

Data on the effect of storage on the antioxidarntivay (AA) of apple

based two fruit juice/pulp blends are presented Tiable 4.17. The
antioxidant activity ranged from 72.15 to 75.15%different blends. No
significant differences were observed in the AA different juice/pulp
blends. Storage intervals imposed a significaneeffon the antioxidant
activity of all the blends. The AA was observed decrease from an
average mean value of 74.34 (0 day) to 70.54 (6tmoduring storage.
Changes were lower at ambient temperature as cadptr refrigerated

temperature in case of all blends where AA reduftedh 73.34 to 72.33
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at ambient temperature and from 73.34 to 71.52 afrigerated

temperature. Similar trends were recorded in a# jihice blends. Besides

this, interaction of various factors revealed tlo@-significant results for change

in antioxidant activity.

Table 4.17 Effect of storage on antioxidant activit (%) of apple based (two fruit)
juice blends

Juice Storage interval (month)/Storage condition  ar@r Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)
Apple (Control) 72.15| 71.78 7047 7056 68.34 70.66 72.33
Apple: Pear (8: 2) 7289 7197 7093 70.12 69/02 .990 71.52
Apple: Jamun (9: 1) 75.15 73.73 72.85 72.87 7228 3.2
Apple: Mango (8: 2) 73.17| 7225 7121 71.33 69.80 1.5%
Mean 73.34| 7243 7137 7122 69.86
Grand Mean (1) 73.34 71.90 70.54
CDpos) Juice (J)= NS Storage conditions (C)= NStorage intervals (I)=1.95 JxI=NS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-Z7)  RT= Refrigerated temperature (03

Table 4.18 Effect of storage on non-enzymatic browng of apple based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition  ar@r Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)
Apple (Control) 0.371) 0.386] 0.379 0.398 0.382 0.380 0.809
Apple: Pear (8: 2) 0.362 0.389 0.374 0.396 0.376 37D. 0.823
Apple: Jamun (9: 1) 1458 1.321 1.417 1.215 1.389 .378
Apple: Mango (8: 2) 1.119 1.142 1.121 1.188 1.136 .133
Mean 0.826] 0.810] 0.823 0.791  0.821
Grand Mean (1) 0.826 0.8161 0.8056
CD.os) Juice (J)=0.07 Storage conditions (C)= NSor&@e intervals ()= NS J x = NS
Jx C=NS CxI=NS JXxCxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (83

Table 4.19 Effect of storage on colour of apple bad (two fruit) juice blends

Juice Storage interval (month)/Storage conditior ar@r Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©

Apple (Control) 6.00 5.90 5.90 5.80 5.90 5.92 7.18
Apple: Pear (8: 2) 7.50 7.30 7.40 7.05 7.20 7.33 247.
Apple: Jamun (9: 1) 7.20 7.00 7.1( 6.8b 6.95 7.05
Apple: Mango (8: 2) 8.70 8.50 8.6( 8.3( 8.4 8.58
Mean 7.35 7.18 7.25 7.00 7.11
Grand Mean (I) 7.35 7.21 7.06
CD(0.05) Juice (J)= 1.15 Storage conditions (BB Storage intervals (I)= NS Jx 1=

JxC=NS CxI=NS JxCxI=NS

NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (%3
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4.4.1.8 Non-enzymatic browning

It is clear from the data given in Table 4.18 tha¢ non-enzymatic
browning (NEB) increased with the advancement ofrage period in all
the blends except apple: jamun blend where the evadfi NEB was
recorded to decrease with the storage. The NEBIlotha blends varied
significantly with highest value for apple: jamutebd (1.453) and the
lowest for apple: pear (0.362). No significant etfef storage period and
storage conditions was recorded on NEB of juicessides this, interaction

of various factors did not impose significant chesmgqn NEB.
4.4.1.9 Sensory quality

The colour rating was found to increase by blendafgjuices. It was
highest (8.70) in apple: mango (8: 2) juice blendlil& lowest colour
rating was recorded for pure apple juice. The colmting of two fruit
blends prepared using apple, pear, Jamun and mjamggs/pulps showed
slight decrease during storage. It was found torel@se from an initial
value of 7.35 to 7.06 at six month of storage hogrexxhanges were not
significant. Blends stored at refrigerated temperathad better liking
than those stored at ambient temperature. It deeckdrom an initial
value of 7.35 to 7.18 and 7.24 at ambient and gefated storage
conditions, respectively. The colour rating was sanificantly affected

by various interaction factors.

Data showing the effect of storage on the flavoating of apple based
two fruit juice blends are presented in the Tabl204 During storage the
blends suffered losses in flavour score. Howeveantls stored at low
temperature were better than those stored at arhbéemperature. During
storage, the flavour rating was observed to de@emasn-significantly
from mean initial value of 7.63 to 7.39. Highestvbur rating was
recorded as 9.00 (apple: mango blend) while it Voagest for apple and
apple: pear (7.00). Various interaction factors dat affect the flavour

during the storage irrespective of storage condgio
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Table 4.20 Effect of storage on flavour of apple sed (two fruit) juice blends

Juice Storage interval (month)/Storage condition  ar@r Grand
0 3 6 Mean Mean
AT RT AT RT Q) (©)
Apple (Control) 7.00 6.80 6.90 6.60 6.90 6.87 7.43
Apple: Pear (8: 2) 7.00 6.80 6.90 6.70 6.90 6.88 7.57
Apple: Jamun (9: 1) 7.50 7.30 7.50 7.200 7.400 7.40
Apple: Mango (8: 2) 9.00 8.70 8.90 8.50 8.90 8.83
Mean 7.63 7.40 7.55 7.25 7.5
Grand Mean (1) 7.63 7.48 7.39
CD.05) Juice (J)=0.55 Storage conditions (8§ Storage intervals ()= NS JxI=NS
J X C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (82}
Table 4.21 Effect of storage on body of apple basétivo fruit) juice blends
Juice Storage interval (month)/Storage condition — ar@r Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)
Apple (Control) 6.00 5.80 6.00 5.70 5.9 5.90 6.77
Apple: Pear (8: 2) 8.00 7.90 7.9( 7.700 7.85 7.89 926
Apple: Jamun (9: 1) 6.00 5.50 5.8( 5.25 5.15 5.712
Apple: Mango (8: 2) 8.00 7.00 7.9Q 7.6( 7.90 7.8
Mean 7.00 6.55 6.90 6.56 6.85
Grand Mean (1) 7.00 6.83 6.71
CD.0s5 Juice (J)=1.12 Storage conditions (N8B Storage intervals ()= NS J x 1= NS

J X C=NS

CxI=NS

JXCXxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (83

Table 4.22 Effect of storage on overall acceptabtli of apple based (two fruit)

juice blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean Mean
AT RT AT RT ) ©

Apple (Control) 6.00 5.90 5.90 5.80 5.90 5.92 7.25
Apple: Pear (8: 2) 7.10 6.90 7.10 6.80 7.00 7.00 367.
Apple: Jamun (9: 1) 8.00 7.80 8.0( 7.70 7.8 7.88
Apple: Mango (8: 2) 8.50 8.30 8.5( 8.20 8.50 8.4
Mean 7.40 7.23 7.38 7.13 7.3(
Grand Mean (I) 7.40 7.30 7.21
CD.05) Juice (J)=.83  Storage conditions (C)= NS Storagerviatis (I)= NS Jx I=NS
Jx C=NS C x1=NS JxCxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (03

Perusal of the data presented in Table 4.21 inditgerceivable

decrease in the body score of all the blends. Tdoylscore was recorded
to increase with the blending however, it decreasedapple: jamun

juice/pulp blend. The maximum body score was reedrdor apple:
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mango and apple: pear juice blends as 8.00 whilevas minimum in

apple: jamun blend (6.00) except control. Duringrage, the body score
was recorded to decrease from 7.00 at 0 day to 7@ month. Storage
conditions also affected the body score of blengsrre decrease was
recorded at ambient storage conditions. Besides, tthanges were non-

significant irrespective of various interaction faxs.

The overall acceptability (OAA) score of blends dited a gradual
decrease with the advancement of storage conditifhsble 4.22).
Blending exhibited a significant increase in OAAting of different
blends. Blend containing apple and mango in prdparbf 8: 2 obtained
superior rating (8.50) for OAA while that contaigirapple and sand pear
in the proportion of 8: 2 obtained lowest score ld@donic scale (7.10)
for OAA except control. The storage temperatureoaisfluenced the
OAA score as it was lower at ambient temperaturec@aspared to low
temperature storage. OAA rating was found to deseefiom an average
initial value of 7.40 to 7.21 during six month dbsage however, changes

were non-significant

4.4.2 Apple based (three fruit) juice blends
4.4.2.1 Total soluble solids (TSS)

Data pertaining to the effect of storage on TS&pyfle based three fruit blends
are presented in Table 4.23. The maximum TSS wawded in apple: mango:
jmun blend (12.93°B) followed by apple: pear: mango juice/pulp blend
(12.49B). A gradual increase was recorded in the TSSerardf all the blends
during six month of storage. The TSS increased faoninitial value of 11.9B

to 12.27B. Storage conditions also affected the TSS contewever, the
increase was non-significant. No significant effeets recorded by interaction of

various factors.
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Table 4.23 Effect of storage on total soluble sokd°B) of apple based (three fruit)

juice blends
Juice Storage interval (month)/Storage condition rand Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple (Control) 10.90, 11.13 1098 11.21 11.16 10.90 12.13
Apple: Pear: Mango (6.4: 1.6: 2) 12.49 12.67 12/582.88 12.74 12.64 11.98
Apple: Jamun: Pear (6.8: 1.2: 2) 11.31 1165 11.471.69 11.58 11.19
Apple: Mango: Jamun (6.8: 1.7: 1.5) 12.93 13.29 1%3. 13.51 13.38 13.20
Mean 11.91] 12.16] 12.08 12.32 12.p2
Grand Mean (I) 11.91 11.99 12.27
CD.05) Juice (J)=1.08  Storage conditions (8§ Storage intervals (I)=NS JXISN
Jx C=NS CxI=NS JXCxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (0}

Table 4.24 Effect of storage on titratable acidity(%) of apple based (three fruit)

juice blends

Juice Storage interval (month)/Storage condition ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©)
Apple (Control) 0.30 0.31 0.31 0.33 0.31 0.31 0.38
Apple: Pear: Mango (6.4: 1.6: 2) 0.33 0.34 0.833 60.3 0.34 0.34 0.37
Apple: Jamun: Pear (6.8: 1.2: 2) 0.41 0.42 0.42 304 042 0.42
Apple: Mango: Jamun (6.8: 1.7: 1.5) 0.43 0.4% 0.440.46 0.45 0.44
Mean 0.37 0.38 0.38 0.40 0.39
Grand Mean (I) 0.37 0.38 0.39
CDg.os Juice (J)= 0.04 Storage conditions (C)= NSStorage intervals ()= NS JXISN
JXx C=NS C xI=NS JXx CxI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (83

Table 4.25 Effect of storage on reducing sugars (Y0f apple based (three fruit)

juice blends

Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple (Control) 6.86 6.90 6.89 6.96 6.93 6.90 6.4
Apple: Pear: Mango (6.4: 1.6: 2) 6.24 6.2 6.47 36.3 6.30 6.28 6.45
Apple: Jamun: Pear (6.8: 1.2: 2) 6.18 6.18 6.16 26.2 6.19 6.17
Apple: Mango: Jamun (6.8: 1.7: 1.5) 6.43 6.48 6.46 6.51 6.49 6.47
Mean 6.42 6.46 | 6.45 6.51 6.48
Grand Mean (I) 6.42 6.45 6.49
CD.05) Juice (J)= NS Storage conditidDs=(NS Storage intervals ()= NS X I= NS
JXx C=NS C xNis J x C XN

AT = Ambient temperature (13-22) RT = Refrigerated temperature (%3

4.4.2.2 Titratable acidity

Data presented in Table 4.24 shows a significafferénce in the titratable
acidity of all the juice blends. The titratable dityy of apple juice (control) and
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apple: pear: mango was at par with a mean value.20 and 0.33 per cent,

respectively. The acidity was found to increasaHhgyeffect of blending and was
recorded maximum in apple: mango: jmun blend. Tinatable acidity increased

marginally in various blends during storage of signth. It increased from an

average initial value of 0.37 to 0.39 at six momititrease was higher at ambient
storage as compared to refrigerated storage witirean value of 0.38 and 0.37
per cent, respectively. Interaction of various dast did not impose any

significant effect on acidity of blends during stge.

4.4.2.3 Reducing sugars

Data on thechange in reducing sugars content of apple baseeke(fruit)
juice blends during storage are presented in Téldg. It is clear from the data
that blending resulted in a gradual increase inced) sugars content. Maximum
mean reducing sugars content was recorded as 6id3$ple: mango: jamun
except apple juice (control). A slight increase wesorded in reducing sugars
content of all the blends. Increase was highernaltient storage (from initial
value of 6.42% to 6.46%) as compared to refrigeraterage (from initial value
of 6.41 to 6.45%). No significant effect was neticby interaction of various
factors. Maximum increase in reducing sugars cdaniexs recorded during six
month storage at ambient temperature where it &se@ from a mean initial

value of 6.42 to 6.51 per cent.
4.4.2.4 Total sugars

Total sugars content of the blends varied from 8®%91.48% (Table
4.26). It is evident from the data that blending faiit juices resulted in
significant increase in total sugars content otladl blends except apple: jamun:
pear blend. Highest total sugars content was recomd apple: mango: jamun
blends (11.48%) followed by apple: pear. mango @I€0.38%). A marginal
increase in total sugars content of juice blends wlaserved depending upon
storage period and conditions however, changes m@rsignificant. Mean total
sugars content of blends after six month of storage recorded as 10.25 which

increased from its initial value of 10.21 per cent.

88



4.4.2.5 Ascorbic acid

Effect of blending resulted in significant increaseascorbic acid content
of juice blends (Table 4.27). Ascorbic acid conteatied from 4.81 to 22.15
mg/100 mL. A significant decrease in ascorbic amdtent was recorded during
storage which varied from an initial value of 1116910.18 mg/100 mL after six
month. Reduction was more at ambient storage aspamd to refrigerated
storage after six month. Reduction was more at emtlstorage (from 11.59 to
10.58 mg/100 mL) as compared to refrigerated seord@gpm 11.59 to 11.06
mg/100 mL). Maximum reduction in ascorbic acid temt was recorded after six
month of storage. The Interaction of factors did slwow any significant effect

on ascorbic acid content.

4.4.2.6 Total phenolics

Blending of apple, jamun, sand pear and mango /juides resulted in
significant increase in the total phenolic contehall the blends as compared to
control (Table 4.28). Total phenolics content wasximum in apple: jamun: pear
blend (282.18 mg/100 mL) while it was minimum imtwo| (pure apple juice). A
significant reduction was recorded in total pherwlcontent of all the blends
however, losses were more in apple: pear. mdgad (42.10%) followed by
control (33.62%) after six month of storage at aanbtemperature.

4.4.2.7 Antioxidant activity

Antioxidant activity of juice blends was recordeda range of 72.15 to
82.28 per cent (Table 4.29). Antioxidant activity blends was increased
significantly by the effect of blending. A sigraéint decrease in the antioxidant
activity of blends was observed after six montistofage from an initial value of
76.93 to 72.08%, irrespective of other interactiactors. Reduction was more
during refrigerated storage as compared to amisiemage however, it was not

significant.
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Table 4.26 Effect of storage on total sugars (%) cdpple based (three fruit) juice

blends
Juice Storage intervals (month)/Storage conditionGrand Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple (Control) 10.27| 10.30 | 10.27 | 10.31 | 10.27 10.28 10.24
Apple: Pear: Mango (6.4: 1.6: 2) 10.38| 10.41 | 1040 1044 | 1041 10.41| 10.22
Apple: Jamun: Pear (6.8: 1.2: 2) 8.69 | 8.730 | 8.71 8.77 8.74 8.73
Apple: Mango: Jamun (6.8: 1.7: 1.5)| 11.48| 11.52 | 11.51 | 11.56 11.53 11.52
Mean 10.21| 10.24) 10.22 10.27 10.24
Grand Mean (1) 10.21 10.23 10.25
CDpos) Juice (J)=0.99 Storage conditions=(8S Storage intervals ()= NS NS

J X C=NS C x SN

JXxCxISN

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (%3

Table 4.27 Effect of storage on ascorbic acid (m@@ mL) of apple based (three

fruit) juice blends

Juice Storage interval (month)/Storage condition  ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT () ©
Apple (Control) 4.81 3.08 3.68 1.85 2.73 3.49 | 10.58
Apple: Pear: Mango (6.4: 1.6: 2) 9.85 9.12 9.47 8.87 9.29 9.41| 11.06
Apple: Jamun: Pear (6.8: 1.2: 2) 9.53 8.86 9.24 8.59 9.08 9.14
Apple: Mango: Jamun (6.8: 1.7: 1.5) | 22.15 | 20.49 | 21.63 | 19.76 21.23 | 21.24
Mean 1159 10.39 11.00 9.17 10.68
Grand Mean (I) 11.59 10.70 10.18
CD.05) Juice (J)=1.26  Storage conditions= (€50 Storage intervals (I)=1.09 X [k NS
Jx C=NS C xISN JXxCxI=NS

AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

Table 4.28 Effect of storage on total phenolics (Md@.00 mL) of apple based (three
fruit) juice blends

Juice

Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Apple (Control) 198.25 173.85 185.67 131.59 178517357 | 202.91
Apple: Pear: Mango (6.4: 1.6: 2) 219.78 172/40 884. 127.26| 170.46| 176.96 | 221.09
Apple: Jamun: Pear (6.8: 1.2: 2) 282.18 24576 263.214.44| 252.73| 251.67
Apple: Mango: Jamun (6.8: 1.7: 1.5) 248.42 218|2737.29 | 202.73] 221.79 225.68
Mean 237.16| 202.57] 220.24 169.01 205.87
Grand Mean (I) 237.16 211.41 187.44
CD.05) Juice (J)=6.87 Storage conditions (€86 Storage intervals (1)=5.95 JXIE90
JxC=9.72 Cx1=8.42 JxCxI=88.

AT= Ambient Temperature (13-22) RT= Refrigerated Temperature (83
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Table 4.29 Effect of storage on antioxidant activit (%) of apple based (three
fruit) juice blends

Juice Storage interval (month)/Storage conditior ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©
Apple (Control) 72.15| 71.78 70.47 70.56 68.34 70.6675.14
Apple: Pear: Mango (6.4: 1.6: 2) 76.56 74.26  73.2172.25 69.25 73.11] 73.56
Apple: Jamun: Pear (6.8: 1.2: 2) 82.28 78.81 73]936.00 71.62 76.43
Apple: Mango: Jamun (6.8: 1.7: 1.5) 80.09 79.64 327 77.84 75.91 78.16
Mean 76.93| 75.09 73.00 73.41 70.75
Grand Mean (1) 76.93 74.05 72.08
CD(.0s) Juice (J)=1.75 Storage conditions=(8S Storage intervals (I)= 1.51 123.03
JxC=247 CxISN JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.4.2.8 Non-enzymatic browning

The overall mean non enzymatic browning (NEB) oplapbased (three fruit)
blends was recorded to reduce with the advancewfestorage period (Table
4.30). Maximum mean NEB was recorded as 1.839 pleapnango: jamun
blend. It decreased from a mean initial value @%.to 0.851 after six month.
Reduction was more at ambient storage where the@ &S value was 1.006 as
against 1.082 at refrigerated storage which deetctitesm a mean initial value of
1.255.

Table 4.30 Effect of storage on non-enzymatic browng of apple based (three
fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Apple (Control) 0.371 | 0.386 | 0.379 | 0.393 0.382 | 0.380 | 1.006
Apple: Pear: Mango (6.4: 1.6: 2) 1.350 | 1.365 | 1.342 | 1.372 1.354 | 1.356 | 1.082
Apple: Jamun: Pear (6.8: 1.2: 2) 1.460 | 0.973 | 1.139 | 0.616 0.934 | 1.097
Apple: Mango: Jamun (6.8: 1.7: 1.5) | 1.839 | 1.173 | 1.448 | 0.775 0.984 | 1.343
Mean 1.255 | 0.974 | 1.077 | 0.789 0.914
Grand Mean (1) 1.255 1.026 0.851
CD(o.05) Juice (J)=0.05 Storage cond#if@)= 0.04  Storage intervals ()= 0.05 J x I=0.09
Jx C=0.08 ©G0. 07 J x @Cx0.13
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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4.4.2.9 Sensory quality

Apple based (three fruit) blends were evaluatedttier sensory attributes by a
panel of 7 judges immediately after preparation dmdng six month of storage.
The colour score of different blends are presemtedable 4.31. Maximum

colour score was achieved by apple: pear: mangodb(6.4: 1.6: 2) as 8.20
followed by 7.10 for apple: mango: jamun blend. Tdwour score was not
significantly affected with the storage period amhditions. A gradual decrease
in colour score was observed after six month wittnean value of 6.77 which
decreased from an average initial value of 7.08s Bleore was higher under

refrigerated storage than that at ambient storage.

A marginal decrease in the flavour score of juitends was recorded during
storage (Table 4.32). It decreased from a mearalinialue of 7.38 to 7.23 at
three month and to 7.12 after six month. Change® were at ambient storage
with mean value of 7.18 as against 7.30 for refdager storage. However,

changes were not significant irrespective of dédferinteraction factors.

The body score of apple based (three) fruit bleardspresented in Table
4.33. No significant difference in body score wasarded for all the blends. It
was recorded to decrease from an average initlaevaf 7.55 to 7.24 after six
month of storage. Storage conditions and otherant®n factors did not show

any significant effect on the body score of blends.

The overall acceptability score of blends variezhfr6.00 to 8.70 (Table
4.34). The mean maximum overall acceptability wesorded for apple: pear:
mango blend (8.70). Blending resulted in a sigaific increase in overall
acceptability score of all the blends. Overall gatability score of the blends
experienced a marginal decrease during the six mohstorage (from a mean
initial value of 7.44 to 7.20 after six month). @lgas were more at ambient
storage with a mean value of 7.27 as against 7. 36fldgerated storage which
decreased from a mean initial value of 7.44. Naifigant effect of various

interaction factors was observed during storage.
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Table 4.31 Effect of storage on colour of apple bad (three fruit) juice blends

Juice Storage interval (month)/Storage conditior ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple (Control) 7.00 6.80 6.90 6.60 6.90 6.8)7 6.86
Apple: Pear: Mango (6.4: 1.6: 2) 8.2( 8.00 8.10 07.9 8.05 8.08 6.97
Apple: Jamun: Pear (6.8: 1.2: 2) 6.00 5.80 580 055 5.65 5.79
Apple: Mango: Jamun (6.8: 1.7: 1.5) 7.10 6.80 7.02 6.60 6.95 6.93
Mean 7.08 6.85 6.96 6.65 6.89
Grand Mean (I) 7.08 6.90 6.77
CD(.05) Juice (J)=1.50 Storage conditions (8=  Storage intervals (I)= NS IFNS
Jx C=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.32 Effect of storage on flavour of apple tsd (three fruit) juice blends
Juice Storage interval (month)/Storage conditior ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Apple (Control) 7.00 6.80 6.90 6.60 6.90 6.87 7.18
Apple: Pear: Mango (6.4: 1.6: 2) 8.50 8.30 8.43 8.20 8.38| 8.39 7.30
Apple: Jamun: Pear (6.8: 1.2: 2) 6.00 5.80 590 056 5.90 5.87
Apple: Mango: Jamun (6.8: 1.7: 1.5) 8.00 7.80 7.90 7.60 7.80 7.85
Mean 7.38 7.18 7.28 7.00 7.25
Grand Mean (1) 7.38 7.23 7.12
CD(o.05) Juice (J)=1.59 Storage conditions (N  Storage intervals (I)= NS JXISN
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.33 Effect of storage on body of apple baséthree fruit) juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) (©)
Apple (Control) 7.20 7.00 7.10 6.80 6.90 7.08 7.85
Apple: Pear: Mango (6.4: 1.6: 2) 8.0( 7.90 790 07.7 7.85 7.89 7.44
Apple: Jamun: Pear (6.8: 1.2: 2) 7.00 6.70 6.85 06.6 6.70 6.79
Apple: Mango: Jamun (6.8: 1.7: 1.5) 8.00 7.80 7.90 7.60 7.83 7.86
Mean 7.55 7.35 7.44 7.15 7.32
Grand Mean (I) 7.55 7.39 7.24
CD.os) Juice (J)= NS Storage conditions (C)= NS Storage intervals (I)= NS J x 1= NS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-22)

RT= Refrigerated temperature (83
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Table 4.34 Effect of storage on overall acceptabtli of apple based (three fruit)

juice blends
Juice Storage intervals (month) Grand Grand
0 3 6 Mean Mean
AT | RT AT RT Q) ©
Apple (Control) 6.00/ 5.90] 5.9¢ 5.80 5.90 5.92 7.27
Apple: Pear: Mango (6.4: 1.6: 2) 8.10 8.50 8.Y0 08.4 8.60 8.60 7.36
Apple: Jamun: Pear (6.8: 1.2: 2) 725 7.03 713 06.B 7.00 7.08
Apple: Mango: Jamun (6.8: 1.7:1.5) 7.80 7.60 7./0 .507| 7.63 7.67
Mean 744 7.26 7.36 7.13 7.28
Grand Mean (1) 7.44 7.31 7.20
CD(0.05) Juice (J)=1.51  Storage conditions=(Bp  Storage intervals (I)= NS J x 1= NS
JxC=NS C xNS JXCXI=NS

AT= Ambient temperature (13-Z7) RT= Refrigerated temperature (%3

4.4.3 Apple: Pear and vegetable juice blends
4.4.3.1 Total soluble solids (TSS)

Total soluble solids content of apple: pear andetafle
juice blends ranged from 9.43 to 10°B8(Table 4.35). Maximum mean
TSS was recorded in control (10.88). A marginal increase in TSS was
recorded during storage of six month. Mean TSSra$i@ month was
recorded as 10.50 which increased from an averageli value of 10.28.
In control samples, the TSS increased up to threatmand thereafter, it
remained stable. The maximum increase in TSS wa®rded at Six
month storage in ambient conditions where meane/avas 10.54 which
increased from an average initial value of 10.28.whs noticed that
increase was more under ambient storage as compareefrigerated
temperature. Various interaction factors did ndeaf the TSS of blends
significantly during the storage.
4.4.3.2 Titratable acidity

Table 4.36 shows the effect of blending and storagetitratable
acidity (TA) of apple: pear and one vegetable juidends. The TA was
maximum (0.36%) in control (apple: pear blend) amichimum (0.30%) in
apple: pear: bottlegourd blend. A marginal increasehe acidity of all
blends was recorded during the storage of six mavitere increase was
from an average initial value of 0.33 to 0.36% af& month irrespective

of storage conditions. Various products stored mibi@nt temperature
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Table 4.35 Effect of storage on total soluble sokd’B) of Apple: Pear and vegetable

juice blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Pear (Control) 10.68 10.81 10.72 10.95 10.8110.78 10.42
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 9.43 9.6D 509. 9.68 9.62 9.54 10.36
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 10.837 #0.5 10.45 10.60| 10.52 10.48
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 10.43  10.66 .520 10.75| 10.70 10.58
Apple: Pear: Tomato (7.6: 1.9: 0.5) 10.49 10.61 530. | 10.70| 10.65 10.58
Mean 10.28| 10.44 10.34 10.54 10.46
Grand Mean (I) 10.28§ 10.39 10.50
CD.os) Juice (J)=0.29  Storage conditions (C)= $Sorage intervals (I)= NS J X I=NS
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.36 Effect of storage on titratable acidity%) of Apple: Pear and vegetable
juice blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT | RT ) (©
Apple: Pear (Control) 0.36 0.37 0.36 0.39 0.37 0.37 0.35
Apple: Pear: Bottlegourd (7.2: 1.8: 1 0.3D 0.31 310. 0.33 0.32 0.31 0.34
Apple: Pear: Bittergourd (7.6: 1.9: 0.5)  0.3B 0.34 0.34 0.36 0.35 0.34
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 0.38 0.34 0.35 0.34 0.35 0.34
Apple: Pear: Tomato (7.6: 1.9: 0.5) 0.3b 0.36 0.3§ 0.38 0.37 0.36
Mean 0.33 0.34 0.34 0.36| 0.35
Grand Mean (1) 0.33 0.34 0.36
CDgos Juice (J)=0.02 Storage conditions=(8p  Storage intervals (I)= NS NS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.37 Effect of storage on reducing sugars (Y9f Apple: Pear and vegetable
juice blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Pear (Control) 6.89 6.94 6.90 7.04 6.95 6.94 6.03
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 5.2p 5.2 255. 5.32 5.28 5.26 6.01
Apple: Pear: Bittergourd (7.6: 1.9: 0.5)  5.98 596 5.95 6.00 5.98 5.96
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 5.94 5.97 5.96 6.01 5.98 5.97
Apple: Pear: Tomato (7.6: 1.9: 0.5) 5.9 5.99 5.97 6.04 6.01 5.99
Mean 5.99 6.03 6.01 6.08 6.04
Grand Mean (1) 5.99 6.02 6.06
CDposy Juice (J)=0.68 Storage conditions (C)= NStorage intervals ()= NS J x I= NS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

95



experienced more changes as compared to thosedsablew temperature
however, the changes were not significant. Inteoactof other factors

affected the TA of blends insignificantly
4.4.3.3 Reducing sugars

Table 4.37 shows the reducing sugars content ohdde
which varied from 5.22 to 6.89% being maximum (889in control and
minimum (5.22%) in apple: pear: bottlegourd. An rn@asing trend was
noticed in reducing sugars during six month of atmw. The reducing
sugars content increased from a mean initial vadti®.99 to 6.06 after
six month irrespective of storage conditions. A Heg increase in
reducing sugars was observed at ambient storagehwlias from a mean
initial value of 5.99 to 6.03% as against 6.01%refrigerated storage.
Any significant effect of other interaction factodsiring the storage was

not observed on the reducing sugars of blends.
4.4.3.4 Total sugars

Total sugars content of the blends was recorded range of 7.77
to 10.49% (Table 4.38). A gradual but non-signifitancrease in total
sugars was recorded during storage. Increase was &t mean initial
value of 9.05 to 9.09% after six month of storagespective of storage
conditions. The maximum increase in the total sagaf blends was
recorded after six month of ambient storage withamealue of 9.10%
which increased from an average initial value 009 although, the
changes were not significant. The increase was mbembient storage as
compared to refrigerated storage temperature.

4.4.3.5 Ascorbic acid

Ascorbic acid content of blends varied from 3.717td8 mg/100
mL (Table 4.39). Maximum ascorbic acid content wasorded in apple:
pear: bittergourd (7.18 mg/100 mL) while it was mmum in apple: pear:
pumpkin (3.71 mg/100 mL). A significant decrease ascorbic acid

content (48.29%) was recorded after six month araje which was
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Table 4.38 Effect of storage on total sugars (%) dApple: Pear and vegetable juice

blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Pear (Control) 9.11 9.13 9.12 9.1 9.13 9.18 9.08
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 7.7\ 7.8D 787. 7.85 7.80 7.80 9.06
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 8.9p 8.98 8.92 8.95 8.94 8.93
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 8.96 8.98 8.97 9.00 8.98 8.98
Apple: Pear: Tomato (7.6: 1.9: 0.5) 10.49 10.53 510.| 10.55| 10.52 10.52
Mean 9.05 9.07 9.06 9.10, 9.0y
Grand Mean (1) 9.05 9.07 9.09
CDpos Juice (J) = 0.66 Storage conditions (C)= NSStorage intervals (I)=NS JxI=NS
Jx C=NS C xNis JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.39 Effect of storage on ascorbic acid (md@J@ mL) of Apple: Pear and
vegetable juice blends

Juice Storage interval (month)/Storage condition ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©)
Apple: Pear (Control) 5.25 3.85 4.16 3.2p 3.85 4.26 3.67
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 454 3.00 72. 1.26 1.85 3.17 4.01
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 7.18 546 6.22 3.95 4.50 5.75
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 3.71 2.6B 3.11 1.26 1.87 2.72
Apple: Pear: Tomato (7.6: 1.9: 0.5) 4.19 3.59 3.88 1.78 2.15 3.30
Mean 4.97 3.73 4.22 2.29 2.84
Grand Mean (1) 4.97 3.98 2.57
CDposy  Juice (J)=0.62 Storage conditions (NB-  Storage intervals (I)= 0.48 1FNS
Jx C=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

Table 4.40 Effect of storage on total phenolics (M&00 mL) of Apple: Pear and
vegetable juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Apple: Pear (Control) 199.69 171.25 196.62 168.9B5.95| 184.40| 168.03
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 185.32 1@5)6 177.18 | 148.94 160.10167.44| 178.10
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 195.32 ®B75| 187.18 | 158.94 170.10177.44
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 173.89  147)49164.70 | 128.33 155.30 153.94
Apple: Pear: Tomato (7.6: 1.9: 0.5) 184.52  161/66 70.37 | 154.83 165.62 167.40
Mean 187.75 | 164.35 179.21) 151.99 167.33
Grand Mean (1) 187.75 171.78 159.66
CDpos Juice (J)=10.13 Storage conditions (CYH6 Storage intervals (1)=7.85 J x[=NS
JxC=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (0%
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which was significantly more than that after threeonth (19.92%).
Reduction was higher at ambient storage (26.16%)caspared to
refrigerated storage (19.32%) irrespective of ggeraintervals. No
significant effect of various interaction factora ascorbic acid of blends

was observed during storage.

4.4.3.6 Total phenolics

Total phenolics content (TPC) of blends ranged fr@i#8.89 to
199.68 mg/100 mL (Table 4.40). Maximum total pheoslcontent was
recorded in control (apple: pear blend) as 199.68 10 mL while it was
minimum in apple: pear: pumpkin (173.89 mg/100 mM).significant
decrease in total phenolics content of blends veasnmded after six month
irrespective of storage conditions. TPC was redusg@nificantly after
six month from a mean initial value of 187.75 t09166 mg/100 mL.
Losses were significantly higher during ambientrage (10.50%) as
compared to refrigerated storage (5.14 per cemtderhction of various
factors affected the TPC during storage non-sigaifitly.

4.4.3.7 Antioxidant activity

A significant decrease in antioxidant activity (AAf blends was
recorded during storage however, reduction was dright refrigerated
storage as compared to ambient (Table 4.41). ARedecreased from a
mean initial value of 69.07 to 66.03% after six rtonof storage
irrespective of storage conditions. A mean value&6f76% was recorded
at ambient storage as against 67.30% at refrigdréenperature which
decreased from an average initial value of 69.07 pent. Various
interaction factors did not exhibit any significagffect on the antioxidant

activity of juice blends.
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Table 4.41 Effect of storage on antioxidant activit (%) of Apple: Pear and
vegetable juice blends

Juice Storage interval (month)/Storage condition  ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT () ©
Apple: Pear (Control) 72.89 | 7297 72.93 73.12 73.02 72.96 67.76
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 63.09 | 62.12 61.52 61.59 60.22 61.94 67.80
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) | 69.15 | 68.24 65.42 66.15 64.00 67.02
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 71.65 | 69.57 70.09 67.52 69.11 69.98
Apple: Pear: Tomato (7.6: 1.9: 0.5) 68.57 | 66.53| 65.47 63.21 62.33 65.78
Mean 69.07 | 67.89 67.09 66.32 65.74
Grand Mean (1) 69.07 67.49 66.03
CD.os Juice (J)=2.93 Storage conditions (C)= NSorage intervals (I)=2.27 JxI=NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.42 Effect of storage on non-enzymatic browng of Apple: Pear and
vegetable juice blends
Juice Storage interval (month)/Storage condition  ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple: Pear (Control) 0.362| 0.389| 0.374 | 0.396 | 0.376| 0.377 0.995
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 0.882 | 1.108| 0.948 | 1.300 | 1.170 1.048 | 0.952
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) | 1.081 | 1.148| 1.107 | 1.227 | 1.153 1.133
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 1.184 | 1.278| 1.206 | 1.406 | 1.311 1.262
Apple: Pear: Tomato (7.6: 1.9: 0.5) 0.994 | 1.054| 1.044 | 1.121 | 1.086 1.049
Mean 0.901| 0.995 0.936 1.090 1.019
Grand Mean (1) 0.901 0.966 1.055
CDy0.05) Juice (J)=0.04 Storage conditions=(8S Storage intervals ()= NS JxI=NS
JxC=NS Cx I8N JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.43 Effect of storage on colour of Apple: Re and vegetable juice blends
Juice Storage interval (month)/Storage condition  ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple: Pear (Control) 6.00 | 5.80 5.90 5.70 5.80 5.84| 6.26
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 6.20| 6.00 6.10 5.90 6.00 6.04 6.34
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 6.30 6.10 6.20 6.00 6.10 6.14
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 6.70 6.50 6.60 6.30 6.50 6.52
Apple: Pear: Tomato (7.6: 1.9: 0.5) 7.00 6.80 6.90 6.70 6.80 6.84
Mean 6.44| 6.24 6.34 6.12 6.24
Grand Mean (1) 6.44 6.29 6.18
CDp.os Juice (J)=0.17 Storage conditions=(8S Storage intervals ()=NS  JxI=NS

Jx C=NS

CxI1=NS

JXCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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4.4.3.8 Non-enzymatic browning

Non-enzymatic browning (NEB) of blends differed mifgcantly
depending on the composition of blend (Table 4.42)marginal increase
in the NEB of blends was recorded during storagéelAsix month, the
mean value of NEB was recorded as 1.055 which esed from an
average initial value of 0.901. NEB was higher undmbient storage as
compared to refrigerated storage. Besides, varintexaction factors did
not affect NEB significantly.

4.4.3.9 Sensory quality

Colour score of apple: pear and vegetable blendspaesented in
Table 4.43. The maximum colour score (7.00) wasieacdd by apple:
pear: tomato blend which was significantly highbaan that of all other
blends. No significant changes in the colour scofrall the blends were
recorded during storage however, it decreased faomean initial value
of 6.44 to 6.18. Storage conditions and other im¢&on factors also did
not affect the colour score significantly.

Flavour score of the blends ranged from 5.00 td A Dable 4.44).
Maximum flavour score (7.00) was recorded for cohtfapple: pear
blend) and apple: pear: bottlegourd blend and wasimum (5.00) for
apple: pear: bittergourd. No significant effect sforage interval and
conditions on flavour score of blends was obserwhding storage
however, the changes were more at ambient storatieavmean value of
6.40 as against 6.45 at refrigerated storage whetreased from a mean
initial value of 6.54. Besides, various interactiéactors did not affect

flavour score of blends significantly.

Body score of the apple: pear and vegetable blemdgresented in
Table 4.45. The maximum body score was achievedyle: pear and
apple: pear: tomato blends (8.00). Body score & bhends decreased

from an initial value of 7.32 to 7.07 after six ntbhrnof storage however,
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Table 4.44 Effect of storage on flavour of Apple: Ear and vegetable juice blends

Juice Storage interval (month)/Storage condition  ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple: Pear (Control) 7.00 6.80 6.90 6.70 6.80 6.87 6.40
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 7.00 6.90 906.| 6.70 6.80 6.88 6.45
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 5.00 4.90 5.00 4.80 4.90 4.93
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 6.8Q 6.7Y0 6.710 6.50 6.60 6.68
Apple: Pear: Tomato (7.6: 1.9: 0.5) 6.90 6.0 6.80 6.60 6.70 6.77
Mean 6.54 6.40 6.46 6.26 6.36
Grand Mean (1) 6.54 6.43 6.31
CDp.os Juice (J)=0.47 Storage conditions=(8p  Storage intervals ()= NS  Jx 1= NS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.45 Effect of storage on body of Apple: Peand vegetable juice blends

Juice Storage interval (month)/Storage condition  ar@r | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Apple: Pear (Control) 8.00 7.80 7.9Q 7.70 7.80 7.84 7.15
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 6.00 580 006.| 5.70 5.90 5.88 7.23
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 7.00 6.80 6.90 6.60 6.80 6.82
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 7.60 7.40 7.80 7.30 7.40 7.44
Apple: Pear: Tomato (7.6: 1.9: 0.5) 8.00 7.80 7.90 7.70 7.80 7.84
Mean 7.32 7.12 7.24 7 7.14
Grand Mean (1) 7.32 7.18 7.07
CDy0.05) Juice (J)=1.44 Storage conditi@@)s= NS  Storage intervals (I)=NS J xI=NS
Jx C=NS C xNiS Jx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.46 Effect of storage on overall acceptabtii of Apple: Pear and vegetable

juice blends
Juice Storage interval (month)/Storage conditior ardr | Grand
0 3 6 Mean Mean
AT | RT AT RT Q) ©
Apple: Pear (Control) 7.00 6.80 6.9Q 6.70 6.80 6.84 6.61
Apple: Pear: Bottlegourd (7.2: 1.8: 1) 6.90 680 806.| 6.60 6.70 6.76 6.67
Apple: Pear: Bittergourd (7.6: 1.9: 0.5) 5.80 5.605.70 5.70 5.60 5.68
Apple: Pear: Pumpkin (7.6: 1.9: 0.5) 6.83 6.70 6.70 6.50 6.65 6.68
Apple: Pear: Tomato (7.6: 1.9: 0.5) 7.30 7.05 7.20 6.90 7.09 7.11
Mean 6.77 6.59 6.66 6.48 6.57
Grand Mean (1) 6.77 6.68 6.52
CDpos) Juice (J)= 0.43  Storage conditions (88  Storage intervals ()= NS J x 1= NS
JxC=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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changes were not significant. More decrease in bexbhre was recorded

at ambient storage as compared to refrigeratecageor

The maximum overall acceptability score was achieby apple: pear:
tomato blend (7.30) followed by control (7.00) arapple: pear:
bottlegourd (6.90) (Table 4.46). Mean overall adebgity score of the
blends decreased from an average initial value .@G7 Go 6.52 after six
month irrespective of storage conditions. It alsscmkeased up to a value
of 6.61 and 6.67 at ambient and refrigerated steragspectively from a

mean initial value of 6.77.

4.4.4 Apple: Jamun and vegetable juice blends
4.4.4.1 Total soluble solids (TSS)

Data showing the effect of storage on quality ctimrstics of apple: jamun and
vegetable juice blends are presented in Table FW& TSS of the different juice
blends ranged from 10.70 to 11°B0 Highest total soluble content was recorded
in apple: jamun: tomato (11.28) except control while it was lowest in apple:
jamun: bottlegourd (10.7B). A slight increase in the TSS content was reedrd
with the advancement of storage period howevergase was not significant. It
increased from an average initial value of 11.2411083B at six month of
storage. Increase was more at ambient storagenagaced to low temperature
storage. The TSS increased from mean initial valfu#1.24B to 11.63B and
11.44B at ambient and refrigerated storage, respectivérious interaction
factors exhibited no significant effect on TSS et

4.4.4.2 Titratable acidity

Titratable acidity of apple: jamun and vegetablendls varied from 0.33 to 0.40
per cent. The maximum titratable acidity (0.40%)»weacorded for apple: jamun
blend while minimum acidity (0.33%) was recordedr fapple: jamun:
Bottlegourd blend. The titratable acidity of alketblends differed significantly.
The changes in titratable acidity in different lulsrare presented in Table 4.48. A
gradual increase in titratable acidity was recordkoing storage however,
changes were not significant. The titratable agishtreased
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Table 4.47 Effect of storage on total soluble sokd(B) of Apple: Jamun and

vegetable juice blends

Juice Storage interval (month)/Storage conditign  ardr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Jamun (Control) 1150 11.76 | 11.69| 11.89 11.78 | 11.69 11.63
Apple: Jamun: Bottlegourd (8.1: 0.9: 1 10.ya1.30| 10.86| 11.70 11.22 11.08 11.44
Apple: Jamun: Bittergourd (8.5: 1: 0.5)] 11.27 | 11.56| 11.51| 12.35 11.76 | 11.62
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 11.32| 11.85| 11.58| 12.32 11.81 11.70
Apple: Jamun: Tomato (8.5: 1: 0.5) 11.43| 11.70| 11.58| 11.82 11.65 11.60
Mean 11.24| 11.63| 11.44| 12.02| 11.64
Grand Mean (1) 11.24 11.54 11.83
CDp.os Juice (J)= NS Storage conditions (N Storage intervals ()=0.51 JxI=NS
Jx C=NS C xI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.48 Effect of storage on titratable acidity(%) of Apple: Jamun and
vegetable juice blends
Juice Storage interval (month)/Storage conditign ardr | Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Jamun (Control) 0.40 0.41 0.4D 0.42 0.41 104 0.38
Apple: Jamun: Bottlegourd (8.1: 0.9: 1 0.33 0.35 .340 0.36 0.35 0.34 0.37
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 0.35 0.36 .3%0 0.37 0.36 0.36
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 0.35 0.37 0.36 0.38 0.37 0.36
Apple: Jamun: Tomato (8.5: 1: 0.5) 0.38 0.40 0.39 .410 0.40 0.39
Mean 0.36 0.38 0.37 0.39 0.38
Grand Mean (1) 0.36 0.37 0.38
CDpos) Juice (J)=0.02  Storage conditions (N3  Storage intervals ()= 0.02 JxISN
J X C=NS C x ISN JXCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (8%
Table 4.49 Effect of storage on reducing sugars (%pf Apple: Jamun and
vegetable juice blends
Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Jamun (Control) 7.77 7.83 7.80 7.87 7.84 | 7.82 6.85
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 6.32 6.35 6.33 6.37 6.35 6.34 6.83
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 6.63 6.67 6.64 6.71 6.67 6.66
Apple: Jamun: Pumpkin (8.5: 1: 0.5) | 6.69 6.73 6.71 6.75 6.73 | 6.72
Apple: Jamun: Tomato (8.5: 1: 0.5) 6.66 6.68 6.67 6.70 6.68 6.68
Mean 6.81 6.85 6.83 6.88 6.85
Grand Mean (1) 6.81 6.84 6.87
CD0.05) Juice (J) =0.68 Storage conditions (C) = I$%orage intervals (I)= NS J x I=NS

JxC=NS CXxNS

JXxCxI=NS

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3
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non significantly from a mean value of 0.36 to 0.88six month. Storage
conditions also affected the titratable acidity @&nds during storage where
changes were more at ambient temperature as cothfrarefrigerated storage.
No significant effect of various interaction factoon titratable acidity was

recorded during storage.
4.4.4.3 Reducing sugars

Reducing sugars content of apple: jamun and velgejaice blends was
recorded to be in a range of 6.32 to 7.77% (Tabl#®)4 A steady increase in
reducing sugars content was recorded with the axdwaent of storage period
however, changes were not significant. It incredsah an average initial value
of 6.81% to 6.87% at six month. Changes were mimnat refrigerated storage
as compared to ambient. A mean value of 6.85 wemrded at ambient storage

as against 6.83% at refrigerated storage.

4.4.4.4 Total sugars

Data pertaining to the effect of storage on totajass content of apple:
jamun and vegetable juice blends are presentedalieT4.50. Total sugars
content of all the blends varied significantlywias found in the range of 8.92 to
9.87 per cent. The maximum total sugars content ngasrded as 9.87% in
control (apple: jamun blend) followed by apple: jamtomato blend (9.62%). A
steady increase was recorded in total sugars doofeblends. Total sugars
content was not significantly affected by storageaqu and conditions. However,
maximum increase in total sugars content was recbadter six month storage at
ambient conditions which increased from an averagial value of 9.50 to 9.54

per cent. Besides, various interaction factorsndidaffect it significantly.
4.4.4.5 Ascorbic acid

Data obtained for the effect of storage on ascoalid content of apple:
jamun and vegetable juice blends are presentedabieT4.51. Ascorbic acid
content ranged from 7.86 to 13.41 mg/100 mL withximaim content in apple:
jamun: bittergourd. A significant decrease in abaoacid content of all the juice
blends was recorded during storage of six montdetireased from an average
initial value of 10.18 to 7.03 after six month. kes were more at ambient

temperature as compared to refrigerated storage.
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Table 4.50 Effect of storage on total sugars (%) ofpple: Jamun and vegetable

blends
Juice Storage interval (month)/Storage condition ar@r | Grand
0 3 6 Mean Mean
AT | RT AT RT ) ©
Apple: Jamun (Control) 9.87| 9.91 9.8p 9.9¢ 9.98 19.9 9.52
Apple: Jamun: Bottlegourd (8.1: 0.9: 1 8.92 8.95 .938 8.97 8.95 8.94 9.51
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 9.48 9.50 .49 9.52 9.51 9.50
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 9.59 9.63 9.61 9.65 9.62 9.62
Apple: Jamun: Tomato (8.5: 1: 0.5) 9.62 9.64 9.64 .669 9.64 9.64
Mean 9.50 | 9.53| 951 9.55 9.53
Grand Mean (1) 9.50 9.52 9.54
CD.0s Juice (J)=0.53 Storage conditions (8=  Storage intervals ()= NS J x I=NS
Jx C=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.51 Effect of storage on ascorbic acid (mdJ@ mL) of Apple: Jamun and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Apple: Jamun (Control) 7.86| 6.08 7.25 4.33 7.11 6.53 8.05
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 9.67 7.11 8.15 5.76 6.30 7.40 9.03
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 13.41 10.60 11.73 8.28 10.87 10.9§
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 10.31 8.37 9.25 6.34 8.19 8.49
Apple: Jamun: Tomato (8.5: 1: 0.5) 9.64 7.21 8.48 5.84 7.25 7.68
Mean 10.18 7.87 8.97 6.11 7.94
Grand Mean (1) 10.18 8.42 7.03
CDp.os Juice (J) = 0.65 Storage conditions£@)41 Storage intervals (I)=0.50 J x I=NS
JxC=NS CxISN JxCxI=NS

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3

Table 4.52 Effect of storage on total phenolics (MO0 mL) of Apple: Jamun and
vegetable blends

Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©

Apple: Jamun (Control) 238.48 217.77  229.67 195(3211.74 | 221.91] 204.3
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 214.42 524 207.54 140.14| 184.583 192.60 216,
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 228.28 B35/ 213.12 192.09] 192.84 206.37
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 224.41 209|77 18.27 181.36| 203.52 210.32
Apple: Jamun: Tomato (8.5: 1: 0.5) 235.69 216(78 0.02 189.81| 219.34 219.56
Mean 228.26| 20490 217.77 179.74  202.39
Grand Mean (I) 228.26 211.33 191.07
CDpos Juice (J) =16.49 Storage conditions (@P#3  Storage intervals (I)= 12.77  J NS

JXC=NS

CxISN

JXCxI=NS

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3
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4.4.4.6 Total phenolics

Effect of blending on the total phenolics of apgemun blend further
blended with vegetable juices/pulps are preseniefiable 4.52. The maximum
total phenolics content was recorded in controbl@pjamun, 9: 1) as 238.48
mg/100 mL followed by apple: jamun: tomato blen@%%59 mg/100 mL). A
significant effect of storage period and conditiovess noticed on total phenolics
of blends as it decreased from a mean initial valu228.26 to 191.07 mg/100
mL after six month. It decreased less during refaged storage as against
ambient storage. No significant effect of variouseraction factors on total

phenolics was recorded during storage of six month.

4.4.4.7 Antioxidant activity

Antioxidant activity of different blends varied fro 70.56 to 75.15%
(Table 4.53). Maximum antioxidant activity was reged as 75.15% in apple:
jamun blend followed by 74.37% in apple: jamun: &oblend. A marginal
decrease in antioxidant activity of blends was réed during storage. Reduction
in antioxidant activity was less during ambient rage as compared to
refrigerated storage. The maximum decrease in foltenolics content was
recorded after six month with mean value was 68®h decreased from a
mean initial value of 73.45 per cent. Various iat#ion factors did not affect the

antioxidant activity of blends.
4.4.4.8 Total anthocyanins

Apple: jamun and vegetable blends were found toribk in total
anthocyanins content with a range of 11.78-14.2B.6@mL (Table 4.54). Mean
maximum total anthocyanins content was recordetdab mg/100 mL in apple:
jamun blend while minimum content was recordedlag8 mg/100 mL in apple:
jamun: bottlegord blend. A significant decreasdatal anthocyanins of all the
blends was recorded during storage of six montlsseés were 35.65% and
42.98% after three month and six month, respegtividlaximum reduction in
total anthocyanins was recorded after six month stfrage at ambient

temperature. The reduction was higher at ambiemagé with a mean value of
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8.52 as against 10.19 mg/100 mL at refrigeratechgi No significant effect of

interaction factors was recorded during storage.

4.4.4.9 Non-enzymatic browning

A significant difference was noticed in non-enzyimarowning (NEB) of

all the blends. A decreasing trend was noticed an-enzymatic browning of

juice blends (Table 4.55). The decrease was momgxatnonth of storage at

ambient temperature. The NEB decreased from a nmi#zad value of 1.485 to

0.959 at six month. It was significantly affecteddtorage conditions as decrease

was more at ambient storage as compared to redtaepbistorage. The NEB was

not significantly affected by various interactiacfors.

Table 4.53 Effect of storage on antioxidant activit (%) of Apple: Jamun and

vegetable blends

Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) ©
Apple: Jamun (Control) 75.15 73.73 7228 7236 @0.472.78| 71.55
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 70.56 69.1368.46 | 67.11 66.15| 68.28 | 70.57
Apple: Jamun: Bittergourd (8.5: 1: 0.5 72.86 69.5668.67 | 68.83 67.54| 69.49
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 74.32 72.898 8I0. 69.49 68.29 | 71.10
Apple: Jamun: Tomato (8.5: 1: 0.5) 74.37 7214  90.270.48 68.37 71.25
Mean 73.45 7155| 70.10 69.65 68.15 72/78
Grand Mean (I) 73.45 70.83 68.90
CDpos) Juice (J) =1.66 Storage conditions (§YS- Storage intervals (I)=1.28 JxI=NS
JXC=NS CxI1=NS JXCxI=NS

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3

Table 4.54 Effect of storage on total anthocyaningmg/100 mL) of Apple:

Jamun and vegetable blends

Juice Storage interval (month)/Storage condition ar@dr Grand
0 3 6 Mean | Mean
AT RT | AT RT ) ©)
Apple: Jamun (Control) 14.25 6.35 11.85 9.54 9.58 0.31| 8.52
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 11.78 5.658.43 3.22 6.18 7.05 | 10.19
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 12.47 6.37 9.85 4.46 7.74 8.18
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 12.32 6.19 9.567.48 7.48 8.61
Apple: Jamun: Tomato (8.5: 1: 0.5) 12.57 6.84 10.48.25 8.35 9.29
Mean 12.68 6.28 10.08 6.59 7.87
Grand Mean (1) 12.68 8.16 7.23
CDpos) Juice (J) =0.30 Storage conditions (C)X90 Storage intervals (I)= 0.23 J x |=0.52
JxC=0.42 Cx1=0.33 JxCxI1=0.74

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3
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Table 4.55 Effect of storage on NEB of Apple: Jamuand vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©)

Apple: Jamun (Control) 1.453 1.321 1.417 1215 9.381.359| 1.159
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 1.232 0.8150.998 | 0.578] 0.681 0.86l 1.27
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 1.431 1.0821.286 | 0.831] 0.929 1.11p
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 1.543 1.187 964.2 1.131 1.210 1.273
Apple: Jamun: Tomato (8.5: 1: 0.5) 1.764 1.126  3.480.676 0.945 1.199
Mean 1.484 1.11 1.30 0.89 1.03
Grand Mean (1) 1.485 1.201 0.959

CD(0'05) Juice (J) =0.07

JXC=NS

Storage conditions£@)04 Storage intervals ()= 0.05 J x 12D

Cx100

JXCxI=NS

AT= Ambient temperature (13-22), RT= Refrigerated temperature (%3

4.4.4.10 Sensory quality

Table 4.56 shows the colour score for apple: jaamohvegetable blends.

The colour score of the blends ranged from 7.52.8%. A gradual decrease in

colour score was recorded during storage. A me#&vucgcore was recorded as

7.26 after six month which decreased from an awenaijal value of 7.67. More

decrease in colour score was recorded at ambiemage as compared to

refrigerated storage.

The flavour score of the blends varied from 6.607t80. A gradual

decrease in flavour score of blends was recordddtive advancement of storage

period (Table 4.57). It decreased to a mean valué2y at ambient storage as

against 7.33 at refrigerated storage from a meé#alimalue of 7.43. Insignificant

effect of various interaction factors was recordadng storage.

A marginal decrease in body score of blends wasrded with the

advancement of storage period (Table 4.58). Bodyesadecreased from an

average initial value of 7.98 to 7.64 after six iionf storage irrespective of

storage conditions.

Similarly, a gradual decrease in overall accefitglsicore of blends was

recorded during storage of six month with mean eaiti 7.42 which decreased

from a mean initial value of 7.76 irrespective tifrage conditions (Table 4.59).

The minimum changes were noticed at refrigeratedage where mean initial

overall acceptability score of 7.76 decreased &3 As against 7.56 at ambient

storage
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Table 4.56 Effect of storage on colour of Apple: Jaun and vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Jamun (Control) 7.85 7.60 7.7( 7.4b 783 376 7.42
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 7.60 7.40 .507 7.20 7.35 7.41 7.50
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 7.65 7.30 .407 7.13 7.25 7.35
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 7.52 7.26 7.40 7.00 7.20 7.27
Apple: Jamun: Tomato (8.5: 1: 0.5) 7.72 7.40 7.0 .207 7.30 7.42
Mean 7.67 7.39 7.50 7.20 7.33
Grand Mean (1) 7.67 7.45 7.26
CDp.os) Juice (J) = NS Storage conditidds£ NS  Storage intervals (1)=0.19 J X I=NS
JxC=NS Cx NS Jx CxI|=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.57 Effect of storage on flavour of Apple: @mun and vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT | ) | ©
Apple: Jamun (Control) 7.80 7.60 7.7( 7.5D 7.60 77)6 7.27
Apple: Jamun: Bottlegourd (8.1: 0.9: 1 7.65 7.50 .607 7.30 7.50 7.53 7.33
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 6.50 6.33 .406 6.25 6.30 6.38
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 7.70 7.50 7.50 7.30 7.37 7.51
Apple: Jamun: Tomato (8.5: 1: 0.5) 7.50 7.30 7.40 .207| 7.30 7.37
Mean 7.43 7.25 7.32 7.11 7.21
Grand Mean (1) 7.43 7.28 7.16
CDp.os Juice (J) =0.15 Storage conditions (C)S: N Storage intervals (1)=0.12 NS
JxC=NS CxI=NS Jx CxI1=NS
AT= Ambient temperature (13-2C), RT= Refrigerated temperature (3
Table 4.58 Effect of storage on body of Apple: Jamuand vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT | ) | ©
Apple: Jamun (Control) 7.90 7.70 7.81 7.5D 7.0 277 7.76
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 8.15 7.90 .058 7.73 7.81 7.93 7.86
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 8.03 7.78 .907 7.64 7.73 7.82
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 7.80 7.57 7.71 7.30 7.60 7.60
Apple: Jamun: Tomato (8.5: 1: 0.5) 8.00 7.80 7.90 .607| 7.80 7.82
Mean 7.98 7.75 7.87 7.55 7.73
Grand Mean (1) 7.98 7.81 7.64
CDpos) Juice (J)=0.28 Storage conditions (C)= NStorage intervals (I)= 0.20 J NS
JXx C=NS C x 1= NS JxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.59 Effect of storage on overall acceptabtii of Apple: Jamun and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT | (9 ©
Apple: Jamun (Control) 8.00 7.80 7.9( 7.68 775 27/8 7.56
Apple: Jamun: Bottlegourd (8.1: 0.9: 1) 8.20 795 .078 7.78 7.80| 7.96 7.63
Apple: Jamun: Bittergourd (8.5: 1: 0.5) 7.30 7.10 .22Z7 6.90 7.000 7.10
Apple: Jamun: Pumpkin (8.5: 1: 0.5) 7.80 7.63 7.70 7.45 7.61| 7.64
Apple: Jamun: Tomato (8.5: 1: 0.5) 7.50 7.30 740 .107| 7.20| 7.30
Mean 7.76 7.56 7.66 7.37 7.47
Grand Mean (1) 7.76 7.61 7.42
CDp.os) Juice (J)=0.31  Storage conditions (C)= NStorage intervals (I)= 0.24 J NS
JXx C=NS C x 1= NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.4.5 Apple: Mango and vegetable juice blends
4.4.5.1 Total soluble solids

The otal soluble solids (TSS) of blends ranged from 180to
12.74B (Table 4.60). The maximum TSS was recorded intcdr(apple:
mango blend) as 12.7B while it was minimum in apple: mango:
bottlegourd (10.1®). A marginal increase in TSS of blends was
recorded after six month irrespective of storagedibons. After six
month, the TSS increased from a mean initial valfid1.67 to 12.1¢B.
The changes were higher during ambient storage aspared to
refrigerated storage. Insignificant effect of Irdetion of various factors

was observed during storage.

Table 4.60 Effect of storage on total soluble sokd(B) of Apple: Mango and
vegetable juice blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Mango (Control) 12.74] 12,94 | 12.84 | 13.18| 13.10| 12.92 | 11.94
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 10.16 3®. 10.30 | 10.50| 10.42| 10.32| 11.83
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 11.8512.40| 12.05 | 12.64| 12.20| 12.17
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 12.20 12.60 | 12.40 | 12.80| 12.65| 12.48
Apple: Mango: Tomato (7.6: 1.9: 0.5) 11.38 11.58 | 11.50 | 11.80| 11.70| 11.56
Mean 11.67| 1198 11.82 1218 12.01
Grand Mean (1) 11.67 11.90 12.10
CD.0s Juice (J)=0.33 Storage conditions (R Storage intervals ()= 0.25 JXISN
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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Table 4.61 Effect of storage on titratable acidity(%) of Apple: Mango and

vegetable juice blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©)
Apple: Mango (Control) 0.28 | 0.29 | 0.28 0.31 0.28 | 0.29 0.31
Apple: Mango: Bottlegourd (6.4: 16: 2) 0.27| 0.29 | 0.28 0.30 0.29 | 0.28 0.30
Apple: Mango: Bittergourd (7.6: 19: 0.5) 0.28| 0.29 | 0.28 0.30 0.29 | 0.29
Apple: Mango: Pumpkin (7.6: 19: 0.5) 0.30| 0.32| 0.31 0.34 0.32 0.32
Apple: Mango: Tomato (7.6: 1.9: 0.5) 0.32| 0.33| 0.33 0.35 0.34 0.33
Mean 0.29| 0.30 0.30 0.32 0.30
Grand Mean (1) 0.29 0.30 0.31
CD.0s Juice (J)= 0.02 Storage conditions=(8S  Storage intervals (I)=0.01  JxISN
Jx C=NS Cx ISN JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.62 Effect of storage on reducing sugars (%pf Apple: Mango and
vegetable juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT [ RT Q) ©
Apple: Mango (Control) 884 | 892 | 896 | 897| 895| 891 6.47
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 543 546 | 544 | 548| 546 | 5 6.46
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 6.02 6.09 | 6.05 | 6.13| 6.08| 6.07
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 6.10 6.15 | 6.13 | 6.20| 6.15 6.14
Apple: Mango: Tomato (7.6: 1.9: 0.5) 5.72 576 | 574 | 579 | b5.77 5.75
Mean 6.42| 6.48 6.4 6.51 6.48
Grand Mean (1) 6.42 6.47 6.50 |
CDpos) Juice (J)= 0.65 Storage conditions (C)= NStorage intervals (I)= NS JxXNS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2Q)

4.4.5.2 Titratable acidity

Table 4.61 shows the effect of blending and storagetitratable

RT= Refrigerated temperature (83

acidity (TA) of apple: mango and one vegetable gubdends. The TA was

maximum (0.32%) in apple: mango: tomato and minim@®27%) in

apple: mango: bottlegourd blend. A marginal inceeasthe acidity of all

blends was recorded during the storage of six maviiere increase was

from an average initial value of 0.29 to 0.31% af& month irrespective

of storage conditions. Products stored at ambiemtperature experienced

more changes as compared to those stored at loweaeture however,

the changes were not significant. Interaction ofimas other factors

affected the TA of blends insignificantly.
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4.4.5.3 Reducing sugars

It is clear from the Table 4.62 that the reducingars content of
blends ranged from 5.43 to 8.84 per cent. The nrearimum reducing
sugars content was recorded in apple: mango juiemd (control) as
8.84% whereas it was minimum in apple: mango: bgieird juice blend
(5.43%) followed by apple: mango: tomato (5.72 pent). An increasing
trend was recorded in reducing sugars content bthe blends during
storage. It was recorded to increase from an aweragial value of 6.42
to 6.50% during six month of storage. An increasent average initial
value of 6.42 to 6.47% was recorded at ambient t&raure as against
6.46% at refrigerated conditions. Besides, intéactof various factors
revealed the non-significant results for changesducing sugars.

4.4.5.4 Total sugars

It is evident from the Table 4.63 that blending pfice/pulp
resulted in decrease of total sugars in all thenthée as compared to
control (apple: mango). The mean maximum total ssigeontent was
recorded in apple: mango juice blend (control) 4s91% whereas it was
minimum in apple: mango: bittergourd juice blend4@). An increasing

trend was recorded in total sugars content oftedl ilends

Table 4.63 Effect of storage on total sugars (%) ofpple: Mango and vegetable

blends
Juice Storage interval (month)/Storage condition ar@n Grand
0 3 6 Mean | Mean
AT | RT | AT RT ) ©
Apple: Mango (Control) 11.91| 11.96| 1193 | 12.01| 11.97| 11.95 | 10.50
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 9.53 9.55 | 9.53 | 9.57 9.54 | 954 | 10.48
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 9.44 9.45 | 9.44 | 9.47 9.46 | 9.45
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 11.08 11.15| 11.11 | 11.20| 11.16| 11.13
Apple: Mango: Tomato (7.6: 1.9: 0.5) 10.36 10.8390.38 | 10.43| 10.40] 10.39
Mean 10.46| 10.50 10.483 10.54 10.%1
Grand Mean (1) 10.46 10.49 10.52
CDgosy Juice (J)= 0.51 Storage conditions=(NS  Storage intervals ()= NS X & NS
JXx C=NS C XN JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.64 Effect of storage on ascorbic acid (md@ mL) of Apple: Mango and

vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©)
Apple: Mango (Control) 10.59 9.25 10.3b 5.18 9.929.31 8.97
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 10.16 8.529.05 6.23 7.91 8.67 9.85
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 11.85 .7 10.57 7.82 8.85| 10.12
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 10.25 8.67 260.| 6.89 8.23 8.93
Apple: Mango: Tomato (7.6: 1.9: 0.5) 11.42 9.60 100. 8.36 9.24| 10.02
Mean 10.85| 9.16 9.87 6.90 8.83
Grand Mean (1) 10.85 9.51 7.86
CDg.os) Juice (J)=0.65 Storage conditions=(@41  Storage intervals ()= 0.51 JxI=NS
JXx C=NS C x ISN JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.65 Effect of storage on total phenolics (MH00 mL) of Apple: Mango and
vegetable blends
Juice Storage interval (month)/Storage condition ardr| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Apple: Mango (Control) 186.64 151.57 | 181.62 | 118.09| 166.59 165.19 156.1
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 182.88 157.32 | 181.34| 132.55| 168.27| 167.54 | 170.57
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 184.10 163.95 | 176.23 | 145.47| 170.77| 170.77
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 156.06 136.22 | 147.63 | 127.86| 138.19] 143.61
Apple: Mango: Tomato (7.6: 1.9: 0.5) 196.63 165.84 | 168.18 | 137.23| 153.34] 169.64
Mean 181.26| 154.98 171.0p 132.24 15943
Grand Mean (1) 181.26 162.99 145.84

CD(0_05) Juice (J)=1013
JXC=NS

Storage conditi@@)s 6.41

C=xNS

JXxCxI=NS

Storage intervals ()= 7.85

X 1 NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

during storage. It was recorded to increase fromaa@rage initial value

of 10.46 to 10.52% during six month of storage. Bherage temperature

did not show any significant effect on the totabats of different blends

however, it resulted in an increase from averaggalnvalue of 10.46 to

10.50 at ambient temperature as against

10.48% edtigerated

conditions. Besides, interaction of various factagealed that the results for

change in total sugars were insignificant.

4.45.5 Ascorbic acid

Table 4.64 shows the ascorbic acid content of appéago and vegetable
blends which varied from 10.16 to 11.85 mg/100 rALsignificant decrease in

ascorbic acid content of apple: mango and vegefaide blends was recorded
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with the advancement of storage period. It was iogmtly affected by both
storage intervals and conditions. The maximum degrén ascorbic acid content
was recorded in apple: mango: bottlegourd blend6{4) after six month of
ambient storage. An overall decrease in ascorbét @ntent was recorded from
an averagreinitial value of 10.85 to 7.86 mg/100 after six month. It was

significantly affected by various interaction fad@lso.
4.4.5.6 Total phenolics

The total phenolics content of apple: mango ancktadge juices/pulps
blends are presented in Table 4.65. The Maximuia fhenolics content was
recorded in apple: mango: tomato as 196.63 mg/100fathlowed by control
(apple: mango blend, 186.64 mg/100 mL). A significaffect of storage period
and conditions was noticed on total phenolics ehtk. It decreased from a mean
initial value of 181.26 to 145.84 after six month.decreased only by 5.90%
under refrigerated storage as against 13.85% duamdpient storage. No
significant effect of various interaction factora ttal phenolics was recorded

during storage of six month.
4.4.5.7 Total carotenoids

The total carotenoids content in apple: mango wedetable blends
ranged from 1.24 to 1.87 mg/100 mL (Table 4.66)xMam total carotenoids
content was recorded in apple: mango: tomato (n87.00 mL) followed by
apple: mango: pumpkin (1.72 mg/100 mL). A gradu&@crdase in total
carotenoids of blends was noticed with increasstamage period however, the
reduction was not significant. It was recorded égrdase from an average initial
value of 1.49 to 1.43 mg/100 mL after six montheTieduction was more at
ambient storage (from an average initial value @91to 1.45 mg/100 mL) as
compared to refrigerated storage (from an averaglivalue of 1.49 to 1.47
mg/100 mL). No significant effect of various intetian factors was recorded on

total carotenoids of blends.
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Table 4.66 Effect of storage on total carotenoidsng/100 mL) of Apple:
Mango and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT | AT RT ) ©
Apple: Mango (Control) 1.36 | 1.34 1.35 | 1.33 1.34 1.35 1.45

Apple: Mango: Bottlegourd (6.4: 1.6: 2)| 1.24 | 1.23 1.23 | 1.21 1.22 1.23 1.47

Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 1.28 | 1.26 1.27 | 1.24 1.26 1.27

Apple: Mango: Pumpkin (7.6: 1.9: 0.5) | 1.72 | 1.62 1.65 | 1.54 1.60 1.64
Apple: Mango: Tomato (7.6: 1.9: 0.5) 1.87| 1.82 1.84 | 1.76 1.83 1.83
Mean 1.49 1.45 1.47 1.42 1.45
Grand Mean (1) 1.49 1.46 1.43
CDpos Juice (J)=0.07 Storage conditions (C)= NStorage intervals (I)= NS J NS
Jx C=NS Cx1=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.67 Effect of storage on antioxidant activit (%) of Apple: Mango and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT | AT RT ) ©)
Apple: Mango (Control) 73.17 | 71.21| 69.80| 72.25 71.33 71.82 | 69.68

Apple: Mango: Bottlegourd (6.4: 1.6: 2)| 66.81 | 65.36 | 64.11 | 64.29 63.59 65.16 | 69.21

Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 73.43 .Z& | 70.59 | 69.25 68.75 71.12

Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 72.7070.63 | 69.47 | 68.54 66.32 70.06

Apple: Mango: Tomato (7.6: 1.9: 0.5) 72.1569.54 | 67.21 | 67.10 66.24 69.07
Mean 71.65| 69.60 68.24 68.29 67.25
Grand Mean (1) 71.65 69.16 67.52
CDpos) Juice (J)=1.19 Storage conditions (C)= NStorage intervals (1)= 0.92 FINS
JXx C=NS C x 1= NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.68 Effect of storage on NEB of Apple: Mangand vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT J) (©)
Apple: Mango (Control) 1.119| 1.142| 1.121] 1.158 1.136 1.133 1.234

Apple: Mango: Bottlegourd (6.4: 1.6: 2)| 1.273 | 1.295| 1.281 | 1.302 1.294 1.286 1.224

Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 1.2681.285 | 1.274 | 1.290 1.280 1.278

Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 1.4451.472 | 1.456 | 1.480 1.463 1.460

Apple: Mango: Tomato (7.6: 1.9: 0.5) | 0.974 | 0.991 | 0.986| 1.015 0.996 0.989

Mean 1.216| 1.237] 1.224 1.249 1.234  1.216
Grand Mean (1) 1.216 1.230 1.241
CDg.os) Juice (J)=0.03 Storage conditions=(8S  Storage intervals ()= NS x &E NS
JXx C=NS C x ISN JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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4.4.5.8 Antioxidant activity

Antioxidant activity (AA) of blends (Table 4.67) mged from
66.81 to 73.43% being maximum in apple: mango:ebgourd (73.43%)
and minimum in apple: mango: bottlegourd (66.81%})HN the
advancement of storage period AA of blends expemen significant
decrease. Mean AA up to six month was recorded a$26 which
decreased from its average initial value of 71.@&5 pent. Retention of
AA was more during ambient storage as comparecetagerated storage
where AA decreased from a mean initial value of6blto 69.68 at
ambient storage as against 69.21% at refrigerdi@wge.

4.4.5.9 Non-enzymatic browning

Data showing the effect of storage on non-enzymbtavning (NEB) are
presented in Table 4.68. NEB of all the blends eliéd significantly
depending on the composition of blends. Highest NE&s recorded in
apple: mango: pumpkin blend as 1.445 followed byplap mango:
bottlegourd (1.273). A marginal increase in NEB wasorded during
storage. Average NEB after six month was recordedla&41 which
increased from an average initial value of 1.216erage NEB was
recorded as 1.234 and 1.224 during six month ofiantband refrigerated

storage, respectively.

4.4.5.10 Sensory quality

Table 4.69 shows the colour score for apple: mamgbvegetable blends.
The colour score of the blends ranged from 8.08.89. A gradual but non-
significant decrease in colour score was recordethgd storage. A mean colour
score was recorded as 8.06 after six month whiadredsed from an average
initial value of 8.34. More decrease in colour scavas recorded at ambient
storage as compared to refrigerated storage.

A gradual decrease in flavour score of blends vem®rded with the
advancement of storage period (Table 4.70). Itebeszd to a mean value of 8.06

at ambient storage from a mean initial value oP&4 against 8.11 at refrigerated
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storage. No significant effect of various interantifactors was recorded during

storage.

Body score of the blends varied from 8.00 to 8(%@ble 4.71). A
marginal decrease in body score of blends was dedowith the advancement of
storage period. The body score decreased from emrage initial value of 8.32 to

8.07 after six month of storage irrespective ofage conditions.

Similarly, a gradual decrease in overall accefitglsicore of blends was
recorded during storage of six month with mean&alil®7 which decreased from
a mean initial value of 7.32 irrespective of staragnditions (Table 4.72). The
minimum changes were noticed at refrigerated stovelgere mean initial overall

acceptability score of 7.32 decreased to 7.23 amsig/.15 at ambient storage.

Table 4.69 Effect of storage on colour of Apple: Mago and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)
Apple: Mango (Control) 8.80 8.70 8.7C 8.60 8.70 708. 8.12
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 8.50 8.00 .23 7.90 8.10 8.14 8.24
Apple: Mango: Bittergourd (7.6: 1.9: 0.5)  8.00 7.80 7.90 7.70 7.90 7.86
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 8.20 8.00 8.1 7.90 8.00 8.04
Apple: Mango: Tomato (7.6: 1.9: 0.5) 8.20 7.80 8.207.70 8.10 8.00
Mean 8.34 8.06 8.22 7.96 8.16 8.34
Grand Mean (1) 8.34 8.14 8.06
CDp.os Juice (J)= NS Storage conditions=(Np  Storage intervals (I)= NS NS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.70 Effect of storage on flavour of Apple: Mngo and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Mango (Control) 8.8 8.70 8.8( 8.60 8.70 738. 8.06
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 8.0 8.0 .7®8 8.50 8.60 8.62 8.11
Apple: Mango: Bittergourd (7.6: 1.9:0.5) 7.10 6.93 7.00 6.70 6.95 6.94
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 8.30 8.15 3.0 8.27 8.20 8.19
Apple: Mango: Tomato (7.6: 1.9: 0.5) 8.00 7.80 7.907.70 7.83 7.85
Mean 8.19| 8.04 8.09 7.95 8.06
Grand Mean (1) 8.19 8.06 8.01
CDgosy Juice (J)= 0.51 Storage conditions=(8p Storage intervals (I)= NS FNS
Jx C=NS CxISN JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.71 Effect of storage on body of Apple: Marmand vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Mango (Control) 8.50 | 8.30 8.40 8.10 8.33 8.36 8.17
Apple: Mango: Bottlegourd (6.4: 1.6: 2)| 8.50 | 8.37 8.40 8.25 8.33 8.39 8.23
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 8.40 | 8.30 8.35 8.15 8.27 8.31
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) | 8.00 | 7.80 7.90 7.50 7.60 7.80
Apple: Mango: Tomato (7.6: 1.9: 0.5) 8.20 | 8.10 8.10 8.05 8.10 8.13
Mean 8.32 | 8.17 8.23 8.01 8.13
Grand Mean (1) 8.32 8.20 8.07
CDp.os Juice (J)=0.42 Storage conditions (C)= NStorage intervals (I)=NS J X I=NS
Jx C=NS CxI=NS Jx C xI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.72 Effect of storage on overall acceptabty of Apple: Mango and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©
Apple: Mango (Control) 8.00 7.8Q 7.90 7.70 7.80 847. 7.15
Apple: Mango: Bottlegourd (6.4: 1.6: 2) 7.0 6.80 .9® 6.60 6.80 6.82 7.23
Apple: Mango: Bittergourd (7.6: 1.9: 0.5) 6.00 5.80 6.00 5.70 5.90 5.88
Apple: Mango: Pumpkin (7.6: 1.9: 0.5) 800 7.80 07.9 7.70 7.80 7.84
Apple: Mango: Tomato (7.6: 1.9: 0.5) 7.60 7.40 7.507.30 7.40 7.44
Mean 7.32] 712 7.24 7 7.14
Grand Mean (1) 7.32 7.18 7.07
CDy.os) Juice (J)=1.43 Storage conditions=(8p  Storage intervals (I)= NS IFNS

Jx C=NS CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

4.4.6 Apple: Pear: Mango and vegetable juice blends

4.4.6.1 Total soluble solids (TSS)

Perusal of the data in Table 4.73 revealed thatdbal soluble solids in

blends ranged from 10.30 to 12°B9 Significant difference was recorded in TSS

content of all blends. Maximum TSS was recordedpple: pear: mango juice

blend (12.48B) while minimum value was 10.3® in apple: pear: mango:

bottlegourd blend. A gradual increase in TSS waerded with the advancement

of storage period and it increased from averag@inialue of 11.61 to 11.9B

after six month, irrespective of all the factorswewer, changes were non-

significant. Juice blends stored at ambient tentpegashowed more increase in

TSS (from an initial value of 11.61 to 11°8) while those stored at refrigerated
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temperature resulted in a minimum change (from ratiai value of 11.46 to
11.75B) during storage. The interaction of various fastoevealed the non-

significant results for change in TSS during steragboth the temperatures.
4.4.6.2 Titratable acidity

Results obtained for the changes in titratableigcaf the blends during storage
are presented in Table 4.74. A significant diffeemwas recorded in the titratable
acidity of all the treatments. The maximum mearatdble acidity (0.36%) was
recorded in apple: pear: mango: tomato juice bighidie minimum was recorded
as 0.31% in the apple: pear: mango: bittergourchchlé gradual increase in
titratable acidity was recorded from an initial mealue of 0.33 to 0.35 after six
month of storage however, changes were not sigmificChanges were same at
both ambient as well as refrigerated storage withnarease from mean initial
value of 0.33 to 0.34% for both. Data showed thate was an increasing trend
of titratable acidity in all the blends during te®rage, irrespective of storage

conditions.

Table 4.73 Effect of storage on total soluble soléd (°B) of Apple: Pear: Mango
and vegetable blends

Juice Storage interval (month)/Storage | Grand| Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Pear: Mango (Control) 12.49| 12.67| 12.58| 12.88| 12.74| 12.64 | 11.82
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 16)10.30 | 10.57 | 10.42| 10.73| 10.55| 10.48 | 11.75
Apple: Pear: Mango: Bittergourd (5.8: 1.4:1.8:1) 11.50| 11.76 | 11.65| 11.92| 11.82| 11.69
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)] 12.22 | 12.48 | 12.43| 12.66 | 12.56| 12.43
Apple: Pear: Mango: Tomato (6.1: 1.5:1.9: 0.5) | 11.54 | 11.71| 11.64| 11.84| 11.77| 11.67
Mean 11.89 | 11.84 | 11.61| 12.01| 11.74
Grand Mean (1) 11.61| 11.79 11.95
CDg.05) Juice (J)9.25 Storage conditions (C)= NS  Storage intervals NS JxI=NS

Jx C=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.74 Effect of storage on titratable acidity %) of Apple: Pear: Mango and

vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Pear: Mango (Control) 0.33| 0.34 | 0.33| 0.35 0.34 | 0.34 0.34
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1,50.34 | 0.35 | 0.34 | 0.36 0.35 | 0.35 0.34
Apple: Pear: Mango: Bittergourd (5.8: 1.4:1.8:1) 0.31 | 0.32 | 0.32 | 0.33 0.32 | 0.32
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)] 0.32 | 0.34 | 0.33 | 0.35 0.34 0.33
Apple: Pear: Mango: Tomato (6.1: 1.5:1.9: 0.5) | 0.36 | 0.37 | 0.37 | 0.39 0.38 | 0.37
Mean 0.33| 0.34 | 0.34| 0.36 0.35
Grand Mean (1) 0.33 0.34 0.35
CDg.os) Juice (J)=0.22 Storage conditions=(8p  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.75 Effect of storage on reducing sugars (Yof Apple: Pear: Mango and
vegetable blends
Juice Storage interval (month)/Storage| Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Pear: Mango (Control) 6.24 | 6.37 | 6.31 | 6.53 6.38 | 6.35 6.28
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1,56.05 | 6.07 | 6.05 | 6.09 6.07 | 6.07 6.26
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1) 6.15 | 6.16 | 6.15 | 6.17 6.16 | 6.16
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)| 6.52 | 6.56 | 6.54 | 6.58 6.56 6.55
Apple: Pear: Mango: Tomato (6.1: 1.5:1.9: 0.5) | 6.21 | 6.24 | 6.23 | 6.26 6.25 6.24
Mean 6.23 | 6.28 | 6.26 | 6.23 6.28
Grand Mean (1) 6.23 6.27 6.31
Storage conditions=(8p  Storage intervals (I)= NS IFNS

CD(0_05) Juice (J)= 0.51
JXC=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

4.4.6.3 Reducing sugars

RT= Refrigerated temperature (023

The data presented in Table 4.75 reveals that fiedusugars

content ranged from 6.05 to 6.52% in different lilen Apple: pear:

mango: pumpkin blend contained maximum reducingassigcontent as

6.52% followed by control (6.24%). It was minimum apple: pear: mango:

bottlegourd blend (6.05%).

reducing sugars content of all the treatments. Aareasing trend of

No significant variatiomas recorded in

reducing sugars was noticed in all the blends dutie storage, irrespective of

storage conditions. A gradual increase from aniahitalue of 6.23 (0 day)

to 6.27 (3 month) and finally to 6.31% (6 month)sm&corded during the

storage. Storage conditions also did not affectrdducing sugars content
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as the increase was recorded from an average liniddlue of 6.23 to

6.28% in ambient storage as against 6.26% in refated storage.

4.4.6.4 Total sugars

It is evident from the Table 4.76 that total sugamtent of the
blends ranged from 9.56 to 10.67 per cent. The meaximum total
sugars content was recorded in apple: pear: mapgotpkin juice blend
as 10.67 per cent. An increasing trend was recorgedotal sugars
content of all the blends during storage. It wasoreded to increase from
an average initial value of 10.07 to 10.11% durgig month of storage.
Storage conditions did not show any significanteeffon the total sugars
of different blends however, it resulted in an ie@se from average initial
value of 10.07 to 10.10 at ambient temperature gainst 10.09% at
refrigerated conditions. Besides, interaction ofiox#s factors revealed the

non-significant results for change in total sugars.

4.4.6.5 Ascorbic acid

The perusal of data in Table 4.77 indicates thatodsic acid
content of the blends reduced significantly durstgrage of six month.
Average ascorbic acid content was recorded to b#énrange of 8.29 to
15.79 mg/100 mL. The mean maximum ascorbic acigteot was
recorded in apple: pear: mango: bittergourd bler®l {9 mg/100 mL)

Table 4.76 Effect of storage on total sugars (Yoof Apple: Pear: Mango and
vegetable blends

Juice Storage interval (month)/Storage | Grand| Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Pear: Mango (Control) 10.38 10.41 1040 40.410.41| 10.41] 10.10
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 15)9.56 9.59 9.57 9.61 9.6( 9.59 10.G
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1) 9.62 9.64 9.63 9.67 9.65 9.64
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)] .6¥0| 10.70| 10.69 10.72 10.70 10.70
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5) 120, 10.16| 10.14 10.17 10.15 10.15
Mean 10.07| 10.10{ 10.09 10.12 10.10
Grand Mean (1) 10.07 10.09 10.11
CD.0s Juice (J)=0.86 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated 15.79 temperature {G)¢4
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Table 4.77 Effect of storage on ascorbic acid (mgdD mL) of Apple: Pear: Mango

and vegetable blends

Juice Storage interval (month)/Storage conditiopn ar@r Grand
0 3 6 Mean | Mean
AT RT | AT RT ) ©
Apple: Pear: Mango (Control) 9.85 9.12 9.47 8.87 9.29| 941 8.61
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1.5)10.58 | 8.62 9.33 6.35 7.85 8.8D 9.5(
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1) 15.79| 12.66| 14.48 10.21 12.61 13.59
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)] 29.| 6.09 7.31 4.13 5.82 6.33
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5) 57.2 5.29 6.22 3.46 4.62 5.37
Mean 10.65| 8.52 9.58| 6.74 8.28 6.6
Grand Mean (I) 10.61 9.05 7.51
CD(.0s) Juice (J)=2.45 Storage conditions=(8p  Storage intervals ()= 0.84 X I¥ NS
J X C=NS Cx 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.78 Effect of storage on total phenolics (mM300 mL) of Apple: Pear:
Mango and vegetable blends
Juice Storage interval (month)/Storage conditior ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Pear: Mango (Control) 219.78| 172.40 | 194.88 | 157.26| 170.46 184.09 | 169.46
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1|5182.85| 168.46 | 175.17 | 153.13| 167.33 171.63| 178.78
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1) 186.95| 177.35| 180.31 | 162.31| 170.39 177.38
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5) 176.50| 159.64 | 168.27 | 146.55| 157.62| 164.18
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5) B29 164.12 | 178.37 | 155.23| 163.48 173.31
Mean 191.08| 168.39 | 179.40 | 148.90 165.86
Grand Mean (1) 191.08 173.90 157.38
CD(.os) Juice (J)=10.42 Storage conditions (€59  Storage intervals (1)= 8.07 x I& 18.04
Jx C=NS CxI=NS JXxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

while it was minimum in apple: pear: mango: tom&725 mg/100 mL)

followed by apple: pear. mango: tomato blend. Ardasing trend was

recorded for ascorbic acid content of all the b&eddring the storage irrespective

of storage conditions. Average ascorbic acid conteras recorded to

decrease significantly from an initial value of @0.to 7.51 mg/ 100 mL

after six month of storage, irrespective of storagenditions. The

decrease was higher at ambient storage where tlcee@®e was from

10.61 to 8.61 as against 9.50 mg/100 mL at refaged storage.

4.4.6.6 Total phenolics

Data showing the effect of storage interval andragfe condition on total

phenolics of apple: pear: mango and vegetable blamd presented in Table
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4.78. Total phenolics content (TPC) was found tonbihe range from 176.50 to
219.78 mg/100 mL. A significant difference in thean TPC was recorded in all
the blends. It was highest in control (219.78 m@/ihiL) while lowest in apple:
pear: mango: pumpkin (176.50 mg/100 mL). A gradledrease in the TPC was
recorded from a mean initial value of 191.08 to.BB7mg/100 mL at the end of
storage. TPC was found to be affected significamtyy storage condition. It
decreased from an average initial value of 19100869.46 at ambient storage
against 178.78 mg/100 mL at refrigerated conditioAssignificant effect of

various interaction factors was recorded on tot@nwlics content.

4.4.6.7 Total carotenoids

Total carotenoids content of the blends ranged ftka08 to 1.47 mg/100
mL (Table4.79). It was maximum in apple: pear: mango: tomialtend
(1.47 mg/100 mL) while minimum in apple: pear: mandottlegourd
blend (1.08 mg/100 mL). It decreased marginallyidgrthe storage from
a mean initial value of 1.25 to 1.22 mg/100 mL afteix month,
irrespective of storage conditions. Losses wereemuut insignificant at
ambient storage as compared to refrigerated storBgsides, interaction of
various factors revealed the non-significant resfitr change in antioxidant

activity.

Table 4.79 Effect of storage on total carotenoidsn(g/100 mL) of Apple: Pear:
Mango and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Apple: Pear: Mango (Control) 125|119 | 1.22 | 1.15 1.20 | 1.21 1.22

Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1)51.08 | 1.06 | 1.07 | 1.05 1.06 1.07 | 1.24

Apple: Pear: Mango: Bittergourd (5.8: 1.4:1.8:1) 1.14 | 1.12 | 1.13 | 1.10 1.12 1.13

Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)] 1.30 | 1.28 | 1.29 | 1.27 1.38 1.30

Apple: Pear: Mango: Tomato (6.1: 1.5:1.9: 0.5) | 1.47 | 1.45 | 1.46 | 1.43 1.44 1.45
Mean 125|122 | 1.23| 1.20 1.24
Grand Mean (1) 1.25 1.23 1.22
CDg.os) Juice (J)=0.06 Storage conditions=(Rp  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (0%
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Table 4.80 Effect of storage on antioxidant activit (%) of Apple: Pear: Mango and

vegetable blends

Juice

Storage interval (month)/Storage conditi

on ar@r

0

3

6

Mean

AT

RT

AT

RT

Q)

Grand
Mean

(©)

Apple: Pear: Mango (Control)

76.56 74.2

6 73

21 32,2 69.25

73.11

71.13

Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1.

572.35 | 71.20

70.05

70.34

68.82

70.52

70.13

Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1

68.04 | 67.30

66.41

66.52

65.13

661

Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5)

72.57| 70.88

69.22

69.31

68.10

70.44

Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5)

73.56 | 71.46

70.08

70.39

68.63

71.28

Mean

72.62| 71.02

69.7¢

)  69.76 67.9

H9

Grand Mean (1)

72.62

70.

41

69.17

CD(0_05) Juice (J): 1.35
JXC=NS

Storage conditions=(8p  Storage intervals (1)= 1.23

CxI=NS

JXCxI=NS

X IF NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

Table 4.81 Effect of storage on non-enzymatic browng of Apple: Pear: Mango

and vegetable blends

Juice

Stora

e interval (month)/Storage condition

0

3

6 Mean

AT

RT

AT

RT

ar@dr

)

Grand
Mean

(©)

Apple: Pear: Mango (Control)

1.350

1.365

1.342

1.372

1.354

1.357

0.955

Apple:Pear:Mango:Bottlegourd (5.4: 1.4:1.7: 1

5p.778

0.786

0.783

0.791

0.789

0.785

0.950

Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8:

1D.853

0.862

0.857

0.873

0.863

0.862

Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.

5)0.879

0.884

0.879

0.891

0.884

0.883

Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5

0.872

0.881

0.877

0.887

0.882

0.880

Mean

0.946

0.956

0.948

0.96

3 0.9%4

Grand Mean (1)

0.946

0.952

0.959

CD(0'05) Juice (J): 0.01
JXxC=NS

Storage conditi(®)s= NS  Storage intervals (I)= NS J X
JXCxI=NS

CxISN

I= NS

AT= Ambient temperature (13-2Q)

4.4.6.8 Antioxidant activity

RT= Refrigerated temperature (83

Data on the effect of storage on the antioxidactivay (AA) of

blends are presented in Table 4.80. The antioxidanivity ranged from

68.04 to 76.56% in different blends. No significadifferences were

observed in the AA of different juice/pulp blendStorage intervals

imposed a significant effect on the antioxidantiaty of all the blends.

The AA was observed to decrease from an average malae of 72.62 (0

day) to 69.17 per cent (6 month) during storagear@es were lower at

ambient temperature as compared to refrigeratedpéeature in case of

all blends where AA

reduced from 72.62 to 71.13% anhbient

temperature as against 70.13% at refrigerated temtpee. Similar trend
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in AA was recorded in all the juice blends. Besjdeteraction of various

factors revealed the non-significant results farge in antioxidant activity.

4.4.6.9 Non-enzymatic browning

It is clear from the data given in Table 4.81 tha¢ non-enzymatic
browning (NEB) increased with the advancement ofrage period in all
the blends. NEB of all the blends varied signifidgrwith highest value
for control (1.350) and the lowest for apple: pearango: bottlegourd
(0.778). NEB increased from a mean initial valueOo946 to 0.959 after
six month. No significant effect of storage periadd storage conditions
was recorded on NEB of juices. Besides, interaatiowarious factors did not

impose significant changes in NEB.

4.4.6.10 Sensory quality

The colour rating was found to increase by blendofgjuices (Table
4.82). It was highest (8.35) in apple: pear: mangttergourd juice blend
while lowest colour rating was recorded for appbear: mango: tomato
blend (8.00). The colour rating of blends exhibitadslight decrease
during storage. It was found to decrease from anainvalue of 8.27 to
8.01 at six month of storage however, changes wert significant.
Blends stored at refrigerated temperature had bdikeng than those
stored at ambient temperature as colour rating eBswd from an initial
value of 8.27 to 8.11 and 8.18 at ambient and gefated storage
conditions, respectively. The colour rating was sanificantly affected

by various interaction factors.

Data showing the effect of storage on the flavoating of juice
blends are presented in the Table 4.83. Duringagt®rthe blends showed
reduction in flavour score. However blends storddleaw temperature
were better than those stored at ambient tempexafduring storage, the
flavour rating was observed to decrease non-sigarfily from mean
initial value of 8.12 to 7.87. Various interactidactors did not affect the

flavour during the storage irrespective of storageditions.
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Perusal of the data presented in Table 4.84 indttaan
insignificant decrease in the body score of all tiends. The maximum
body score was recorded for apple: pear. mangotldgdurd blend and
control as 8.50 while it was minimum in apple: pearango: tomato
blend (8.20). During storage, the body score wasomded to decrease
from 8.37 at 0 day to 8.14 at 6 month. Storage tomas also affected the
body score of blends as more decrease was recatambient storage
conditions. Besides, changes were non-significargspective of various

interaction factors.

The overall acceptability (OAA) score of blends héited a
gradual decrease with the advancement of storagsditons (Table
4.85). Blending exhibited significant difference I®AA rating of
different blends. Apple: pear: mango: bottlegoutdna obtained superior
rating (8.50) except control (8.60) for OAA while@e: pear: mango:
bittergourd obtained lowest score on Hedonic s¢d@l80) for OAA. The
storage temperature also influenced the OAA scaretavas lower at
ambient temperature as compared to low temperaimage. OAA rating
was found to decrease from an average initial valu®.22 to 7.97 during

six month of storage however, changes were nonisogmt.

Table 4.82 Effect of storage on colour of Apple: Re: Mango and vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT | AT RT ) ©
Apple: Pear: Mango (Control) 8.5( 8.3( 8.40 8.14 208.| 831 | 8.11

Apple:Pear:Mango:Bottlegourd (5.4: 1.4:1.7: 1/5) 3@.| 8.20 8.25 8.10 8.20| 8.21 | 8.18

Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8:|1)8.35 8.20 8.30 8.10 8.22| 8.23

Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.p) 208.| 8.00 8.10 7.80 8.00| 8.02

Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5 08.0 7.84 7.90 7.60 7.70| 7.81

Mean 8.27 8.11 8.19 7.95 8.06
Grand Mean (1) 8.27 8.15 8.01
CDgosy Juice (J)= NS Storage condgi¢C)= NS  Storage intervals (I)= NS J X 1= NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (0-4
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Table 4.83 Effect of storage on flavour of Apple: Par: Mango and vegetable

blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) (©)
Apple: Pear: Mango (Control) 8.72 8.6( 8.7b 8.50 628, 8.64 | 7.98
Apple:Pear:Mango:Bottlegourd (5.4:1.4:1.7: 1.5) 6.5 8.45 8.50 8.40 8.30 8.44 | 8.03
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8:|1)7.00 6.80 6.90 6.60 6.70 6.80
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5) 108.| 7.95 8.00 7.80 7.92 7.95
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5 08.2 8.06 8.12 7.90 8.00 8.06
Mean 8.12 7.97 8.05 7.84 7.91
Grand Mean (1) 8.12 8.01 7.87
CDy.os) Juice (J)=0.62 Storage conditions=(Rp  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.84 Effect of storage on body of Apple: PeaMango and vegetable blends
Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT | RT | AT RT ) ©)
Apple: Pear: Mango (Control) 8.5( 83 840 824 328.| 836 | 8.22
Apple:Pear:Mango:Bottlegourd (5.4: 1.4:1.7: 1/5) 508.| 8.30 | 8.50| 8.20 8.40 | 8.38 | 8.29
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8:(1)8.40 8.28 | 8.34, 8.10 8.20 | 8.26
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5) 258.| 8.10 | 8.15| 8.00 8.08 | 8.12
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5 08.2 8.04 | 8.10f 7.90 8.00 | 8.05
Mean 8.37 8.21 | 8.30| 8.09 8.20
Grand Mean (1) 8.37 8.26 8.14
CDp.os Juice (J)= NS Storage conditions=(Np  Storage intervals (I)= NS NS
Jx C=NS C x 1= NS J X C xI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.85 Effect of storage on overall acceptabtli of Apple: Pear: Mango and
vegetable blends
Juice Storage interval (month)/Storage conditiopn ar@r, Grand
0 3 6 Mean | Mean
AT | RT | AT RT ) ©)
Apple: Pear: Mango (Control) 8.60 840 850 8.25 428.| 8.43 | 8.06
Apple: Pear: Mango: Bottlegourd (5.4: 1.4:1.7: 1.5) 8.50 8.35| 8.40 8.20 8.30| 8.35 | 8.13
Apple: Pear: Mango: Bittergourd (5.8: 1.4: 1.8: 1) 7.80 7.60| 7.72 7.50 7.60| 7.64
Apple: Pear: Mango: Pumpkin (6.1: 1.5: 1.9: 0.5) 008.| 7.80 | 7.94| 7.72 7.80| 7.85
Apple: Pear: Mango: Tomato (6.1: 1.5: 1.9: 0.5) 08.2 8.00 | 8.10| 7.90 8.00| 8.04
Mean 8.22 8.03| 8.13 7.91 8.02
Grand Mean (1) 8.22 8.08 7.97
CDgos) Juice (J)=0.54 Storage conditions=(8p  Storage intervals (I)= NS IFNS

Jx C=NS CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)
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4.4.7 Apple: Jamun: Pear and vegetable juice blends

4.4.7.1 Total soluble solids (TSS)

Perusal of the data in Table 4.86 revealed thatiatal soluble solids in
blends ranged from 7.58 to 11°B1 Significant difference was recorded in TSS
content of all blends. Maximum TSS was recordedaintrol (11.31B) followed
by apple: jamun: pear: tomato (1198 while minimum value was recorded as
7.58B in apple: jamun: pear: bottlegourd blend. A gmldacrease in TSS was
recorded with the advancement of storage perioditaimtreased from average
initial value of 10.44 to 10.68 after six month, irrespective of all the factors
however, changes were non-significant. Juice blestisred at ambient
temperature showed more increase in TSS (from dialivalue of 10.44 to
10.60B) while those stored at refrigerated temperateslted in a minimum
change (from an initial value of 10.44 to 10B¥during storage. The interaction
of various factors revealed the non-significanuhssfor change in TSS during
storage at both the temperatures.

4.4.7.2 Titratable acidity

Results obtained for the changes in titratabldigcof the blends during
storage are presented in Table 4.87. A significiifierence was recorded in the
titratable acidity of all the treatments. The madim mean titratable acidity
(0.43%) was recorded in apple: jamun: pear: tomate blend while minimum
was recorded as 0.27% in the Apple: Jamun: PeattleBourd blend. A gradual
increase in titratable acidity was recorded fromiratial mean value of 0.39 to
0.41 after six month of storage however, change® wet significant. Changes
were same at both ambient storage as well as eeditigd storage with an increase
from mean initial value of 0.39 to 0.40% for botbata showed that there was an
increasing trend of titratable acidity in all thdertds during the storage,
irrespective of storage conditions.

4.4.7.3 Reducing sugars

The data presented in Table 4.88 reveals that riedqusugars

content ranged from 4.05 to 6.13% in different WenApple: jamun: pear
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blend (control) contained maximum reducing sugaositent as 6.13%
followed by apple: jamun: pear: tomato (6.10%).was minimum in
apple: pear: mango: bottlegourd blend (4.05%). Nmi$icant variation was
recorded in reducing sugars content of all the ttneats. An increasing
trend of reducing sugars was noticed in all thendide during the storage,
irrespective of storage conditions. A gradual irae from an initial value of
5.64 (0 day) to 5.67 (3 month) and finally to 5.69% month) was
recorded during the storage. Storage condition® alisl not affect the
reducing sugars content as the increase was redofftben an average
initial value of 5.64 to 5.67% in ambient storage against 5.66% in

refrigerated storage.

Table 4.86 Effect of storage on total soluble sol&d(°B) of Apple: Jamun: Pear
and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©)
AT RT AT RT
Apple: Jamun: Pear (Control) 11.31| 11.55| 11.47| 11.69| 11.58| 11.52| 10.60
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5)7.58 | 7.69 | 7.62 | 7.80 7.71 7.68| 10.54
Apple: Jamun: Pear: Bittergourd (6.8: 0.8: 1.9)0/510.95 | 11.12 | 11.02| 11.25| 11.15] 11.10
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5)| 11.13 | 11.35| 11.24| 11.48| 11.38| 11.32
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5) | 11.22 | 11.38 | 11.30| 11.45| 11.40| 11.35
Mean 10.44| 10.62| 10.53| 10.73| 10.64
Grand Mean (1) 10.44 10.57 10.69
CD.0s Juice (J)=0.02 Storage conditions=(8p  Storage intervals (I)= 0.01 X 1 NS
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.87 Effect of storage on titratable acidity(%) of Apple: Jamun: Pear and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Jamun: Pear (Control) 0.41| 0.43 0.42 0.46 0.43 | 0.43 0.40
Apple:Jamun:Pear:Bottlegourd (5.4:0.6:1.5:2.5)0.27 | 0.29 0.28 0.30 0.29 | 0.28 0.40
Apple:Jamun:Pear:Bittergourd (6.8:0.8: 1.9: 0[50.41 | 0.42 0.42 0.44 0.43 | 0.42
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5).41 | 0.42 0.42 0.44 0.43 0.42
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5)0.43 | 0.44 0.44 0.45 0.44 0.44
Mean 0.39| 0.40 | 0.40 0.42 | 0.40
Grand Mean (1) 0.39 0.40 0.41
CDg.os) Juice (J)=0.02 Storage conditions=(8p  Storage intervals (I)= NS IFNS
JXx C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.88 Effect of storage on reducing sugars (Yof Apple: Pear: Mango and

vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Jamun: Pear (Control) 6.13 | 6.18 | 6.16 | 6.22 6.19 | 6.17 5.67
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5).05 | 4.08 | 4.07 | 4.03 4.10 4.07 5.66
Apple:Jamun: Pear: Bittergourd (6.8: 0.8: 1.9: 0{55.93 | 5.95 | 5.94 | 5.97 5.96 5.95
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 006, 6.04 | 6.02 | 6.07 6.05 6.04
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5)| 6.10 | 6.13 | 6.12 | 6.16 6.14 6.13
Mean 5.64 5.68| 5.66 5.69 5.69
Grand Mean (1) 5.64) 5.6} 5.9
CDg.os) Juice (J)=0.53 Storage conditions=(8p  Storage intervals (I)= NS IFNS

Jx C=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

4.4.7.4 Total sugars

It is evident from the Table 4.89 that total sugamntent of the
blends ranged from 5.58 to 8.69 per cent. The nmearimum total sugars
content was recorded in control (8.69%) followed dpple: jamun: pear:
tomato juice blend as 8.47 per cent. An increasgnegd was recorded in
total sugars content of all the blends during sgeralt was recorded to
increase from an average initial value of 7.85 t189%6 during six month
of storage. Temperature did not show any significafiect on the total
sugars of different blends however, it resultecimincrease from average
initial value of 7.85 to 7.88% at ambient temperatas against 7.87% at
refrigerated conditions. Besides, interaction ofioxss factors revealed the
non-significant results for change in total sugars.

4.4.7.5 Ascorbic acid

The perusal of data in Table 4.90 indicates thatodsc acid
content of the blends reduced significantly durstgrage of six month.
Average ascorbic acid content was recorded to b#énrange of 7.03 to
10.65 mg/100 mL. The mean maximum ascorbic acidteon was
recorded in apple: jamun: pear: mango: bittergoblehd (10.65 mg/100
mL) while it was minimum in apple: jamun: pear: rppkin (7.03 mg/100
mL) followed by apple: jamun: pear: tomato blend5% mg/100 mL). A
decreasing trend was recorded for ascorbic acitenbof all the blends during
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the storage irrespective of storage conditions.rédge ascorbic acid content
was recorded to decrease significantly from aniahivalue of 8.67 to
6.09 mg/ 100 mL after six month of storage, irredpe of storage
conditions. The decrease was higher at ambientag® where the
decrease was from 8.67 to 6.98 as against 7.58 00g#iL at refrigerated

storage.

4.4.7.6 Total phenolics

Data showing the effect of storage interval amdagje condition on total
phenolics of apple: jamun: pear and vegetable slemd presented in Table 4.91
Total phenolics content (TPC) was found to be iae thnge from 169.79 to
282.18 mg/100 mL. A significant difference in thean TPC was recorded in all
the blends. It was highest in control (282.18 m@/hiL) while lowest in apple:
jamun: pear: bottlegourd (169.79 mg/100 mL). A gddecrease in the TPC
was recorded from a mean initial value of 226.2486.74 mg/100 mL with the
advancement of storage. TPC was found to be affesigmificantly by storage
condition. It decreased from an average initialugabf 226.24 to 203.39 at
ambient storage against 215.25 mg/100 mL at reftgd conditions. A
significant effect of various interaction factorasvrecorded on total phenolics

content.

Table 4.89 Effect of storage on total sugars (%of Apple: Jamun: Pear and
vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Jamun: Pear (Control) 8.69 | 873 | 8.71| 8.77 8.74 | 8.72 7.88
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5) 5.58 | 5.60 | 5.59 | 5.61 5.60 | 5.59 7.87
Apple: Jamun: Pear: Bittergourd (6.8: 0.8: 1.9)0.5 8.19 | 8.22 | 8.20 | 8.23 8.21 | 8.21
Apple: Jamun: Pear: Pumpkin (6.8: 0.8:1.9: 0.5) | 8.34 | 8.30 | 8.36 | 8.38 8.37 8.36
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9:0.5) | 8.47 | 850 | 849 | 852 8.51 8.49
Mean 7.85| 7.88 | 7.87 | 7.90 7.89
Grand Mean (1) 7.85 7.88 7.89
CDg.os) Juice (J)=0.32 Storage conditions=(Rp  Storage intervals (I)= NS IFNS

Jx C=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)
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Table 4.90 Effect of storage on ascorbic acid (mgdD mL) of Apple: Jamun: Pear

and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Jamun: Pear (Control) 9.58 8.86 94 859 089 9.06 6.98
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5)8.15 6.34 | 7.360 4.98 5.68 6.5( 7.58
Apple: Jamun: Pear: Bittergourd (6.8: 0.8: 1.9)0/510.65| 7.69| 8.47 5.64 7.31 7.94
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 037 572 | 6.34] 4.24 5.60 5.79
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5) 17/55.16 | 6.55| 4.65 5.13 5.80
Mean 8.57 6.75| 7.59 5.62 6.56
Grand Mean (1) 8.67 7.17 6.09
CDg.os) Juice (J)=0.50 Storage coodit (C)= 0.32  Storage intervals ()= 0.39 Jx1=0.87
JXx C=NS xC= 0.55 J X @XNS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.91 Effect of storage on total phenolics (mM300 mL) of Apple: Jamun:
Pear and vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Jamun: Pear (Control) 282.18| 245.76| 263.22| 214.44| 252.73 251.67| 203.39
Apple:Jamun:Pear:Bottlegourd (5.4:0.6:1.5:2.6169.79 | 161.43 | 165.05| 132.68 | 153.23 | 156.44| 215.25
Apple:Jamun:Pear:Bittergourd (6.8:0.8: 1.9: 0[5323.46 | 219.80 | 216.83 | 165.68| 205.32 206.22
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.8)20.34 | 206.63 | 215.32| 156.26| 190.08 197.73
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5)237.43 | 240.21| 221.17| 174.71| 212.55 217.21
Mean 226.64| 214.71 216.32 168.75 202,78
Grand Mean (1) 226.64 215.54 185.74

CD(0_05) Juice (J): 4.81
JxC=NS

torage conditions{@)04  Storage intervals (I)= 3.73

C x I2%.

JxCxI=18.7

Jx1=8.33

AT= Ambient temperature (13-2@)

4.4.7.7 Total anthocyanins

RT= Refrigerated temperature (023

Data presented in Table 4.92 reveals that totah@ganins of apple:

jamun: pear and vegetable blends ranged from %30D2t45 mg/100 mL.

The mean maximum total anthocyanins content wa®roed as 12.45
mg/100 mL (control) followed by 11.78 mg/100 mL (de: jamun: pear:

tomato). The mean minimum total anthocyanins conteas recorded in

apple: jamun: pear: bottlegourd (9.30 mg/100 mL)significant decrease

in total anthocyanins was recorded during storadgedecreased from a

mean initial value of 11.37 to 8.09 mg/100 mL afs&x month of storage,

irrespective of storage factors.

Storage conditicalso exhibited a

significant effect on total anthocyanins of juickefds. Interaction factors

also affected the total anthocyanins content sigaiftly.
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4.4.7.8 Antioxidant activity

Data on the effect of storage on the antioxidactivaty (AA) of
blends are presented in Table 4.93. The antioxiganitvity ranged from
65.43 to 82.28% in different blends. No significadifferences were
observed in the AA of different juice/pulp blendStorage intervals
imposed a significant effect on the antioxidantiaty of all the blends.
The AA was observed to decrease from an averagen malae of 72.36 (0
day) to 67.04 per cent (6 month) during storageari@jes were lower at
ambient temperature as compared to refrigeratedo¢eature in case of
all blends where AA reduced from 72.36 to 69.44% anbient
temperature as against 69.40% at refrigerated tempes. Similar trends
were recorded in all the juice blends. Besidegradtion of various factors

revealed the non-significant results for changariioxidant activity.

4.4.7.9 Non-enzymatic browning

It is clear from the data given in Table 4.94 tha¢ non-enzymatic
browning (NEB) of blends decreased with the advamest of storage
period. NEB of all the blends varied significantiyth highest value for

Table 4.92 Effect of storage on total anthocyaningmg/100 mL) Apple: Jamun:
Pear and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Apple: Jamun: Pear (Control) 12.45| 10.23| 11.05 | 9.15 | 10.76| 11.02 9.24

Apple:Jamun:Pear:Bottlegourd (5.4:0.6:1.5: 2.59.30 | 7.56 8.12 5.21 6.92 | 7.74 9.95

Apple:Jamun:Pear:Bittergourd (6.8:0.8:1.9:0.5)11.63 | 8.59 9.67 7.62 8.29 9.57

Apple:Jamun:Pear:Pumpkin (6.8: 0.8: 1.9: 0.5)11.67 | 8.73 9.88 6.96 7.83 9.46

Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 05)11.78 | 9.09 | 10.32 | 8.63 9.51 10.19

Mean 11.37 | 8.84 9.81 7.51 8.66
Grand Mean (1) 11.37 9.32 8.09
CDy.os) Juice (J)=0.37 Storage condii(C)= 0.23  Storage intervals ()=0.29 JxI1=0.64
Jx C=NS C x 140. JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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Table 4.93 Effect of storage on antioxidant activit (%) of Apple: Jamun: Pear

and vegetable blends

Juice

Storage interval (month)/Storage

Grand | Grand

condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Jamun: Pear (Control) 82.28 78.81 73|93 (06.071.62| 76.43| 69.44

Apple:Jamun:Pear:Bottlegourd (5.4:0.6:1.5: 2|5§5.43

64.12 | 63.44 | 62.09| 61.36| 63.65 69.40

Apple:Jamun:Pear:Bittergourd (6.8:0.8:1.9:0.5)

70.93 | 68.39 | 67.22| 66.52| 65.41| 68.23

Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5§1.55

68.93 | 67.31 | 66.58| 65.49| 68.57

Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5)71.61

69.13 | 67.87 | 68.45| 66.83| 69.25

Mean

72.36 | 68.90 | 68.83| 67.05| 67.02

Grand Mean (1)

72.36

68.87

67.04

CD(0_05) Juice (J)= 0.82
Jx C=0.90 C xNSs

JxCxI=2.00

Storage cond#i(C)= NS  Storage intervals ()= 0.63

JxI1=1.42

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

Table 4.94 Effect of storage on non-enzymatic browng of Apple: Jamun: Pear

and vegetable blends

Juice Storage interval (month)/Storage conditipn ardr| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©

Apple: Jamun: Pear (Control) 1.460 0.9Y3 0.616 94.13.934| 1.097 | 1.001
Apple:Jamun:Pear: Bottlegourd (5.4: 0.6:1.5: 2/5) .364 | 0.832| 1.186] 0.688 0.932 1.060 1.191
Apple:Jamun: Pear:Bittergourd (6.8: 0.8: 1.9: 0.51.452 | 0.862| 1.241] 0.7004 0.984 1.115
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 46T.| 0.729| 0.986| 0.65f 0.854 1.027
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5 88.4 0.951| 1.269| 0.786 1.109 1.181
Mean 1.446 | 0.869| 1.164| 0.689 0.963
Grand Mean (1) 1.446 1.017 0.826
CD.os Juice (J)=0.12 Storage conditions=(@P5 Storage intervals ()= 0.08 X 1 NS

J X C=NS C x1=NS

JXxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

apple: jamun: pear: tomato blend (1.486) and thveekt for apple: jamun:

pear: bottlegourd (1.364). The mean NEB decreaseoh fa mean initial

value of 1.446 to 0.826 after six month of storagesignificant effect of

storage period and storage conditions was recomedNEB of juices.

Besides, interaction of various factors did not @sg significant changes in

NEB.

4.4.7.10 Sensory quality

The colour rating was found to increase by blendofgjuices (Table

4.95). It was highest (7.60) in control and app&énun: pear: bottlegourd

blend while lowest colour rating was recorded fgpke: jamun: pear:

bittergourd blend. The colour rating of blends skowslight decrease

during storage. It was found to decrease from anainvalue of 7.30 to
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6.90 at six month of storage however, changes wwark significant.
Blends stored at refrigerated temperature had bdikéng than those
stored at ambient temperature. It decreased fronm#ral value of 7.30
to 7.06 and 7.13 at ambient and refrigerated swragpnditions,
respectively. The colour rating was not signifidgnaffected by various

interaction factors.

Data showing the effect of storage on the flavoating of blends
are presented in the Table 4.96. During storagebtbads suffered losses
in flavour score. However blends stored at low tengpure were better
than those stored at ambient temperature. Durirngage, the flavour
rating was observed to decrease non-significamynf mean initial value
of 7.08 to 6.77. Highest flavour rating was recatdas 7.80 (apple:
jamun: pear: bottlegourd blend) while it was lowdet apple: jamun:
pear: bittergourd (5.50). Various interaction fastadid not affect the

flavour during the storage irrespective of storageditions.

Perusal of the data presented in Table 4.97 indscgerceivable
decrease in the body score of all the blends dustogage. The maximum
body score was recorded for apple: jamun: peartldgaurd blend as 7.50
while it was minimum in apple: jamun: pear: bittetgd (7.00) except
control. During storage, the body score was recdrte decrease from
7.24 at 0 day to 6.97 at 6 month. Storage cond#tiatso affected the
body score of blends as more decrease was recatadnbient storage
conditions. Besides, changes were non-significargspective of various

interaction factors.

The overall acceptability (OAA) score of blends héited a
gradual decrease with the advancement of storageditons (Table
4.98). Blending exhibited a significant increase @AA rating of
different blends. Apple: jamun: pear: bottlegoulddra obtained superior
rating (7.80) for OAA while apple: jamun: pear: teitgourd blend
obtained lowest score on Hedonic scale (6.50) fé&vAQexcept control.
The storage temperature also influenced the OAAs&s it was lower at
ambient temperature as compared to low temperatoege. OAA rating
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was found to decrease from an average initial valu@.32 to 7.02 during

six month of storage however, changes were nonHsogmt.

Table 4.95 Effect of storage on colour of Apple: Jaun: Pear and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Jamun: Pear (Control) 760 730 740 7.0p0 207] 7.30 7.06
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5§.60 | 7.30 | 7.40, 7.20 7.30 7.36 7.13
Apple: Jamun:Pear: Bittergourd (6.8: 0.8: 1.9: 0{5y.10 | 6.90 | 7.00, 6.70 6.80 6.90
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 007 6.70 | 6.80| 6.50 6.60 6.72
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5) 07.27.00 | 7.10| 6.80 6.90 7.00
Mean 730 | 7.04| 7.14] 6.84 6.96
Grand Mean (1) 7.30 7.09 6.90
CDgosy Juice (J)= NS Storage conditionss (N  Storage intervals (I)= 0.37 X IF NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (8%
Table 4.96 Effect of storage on flavour of Apple: dmun: Pear and vegetable
blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Jamun: Pear (Control) 78 7.0 7[0 7.40 507] 7.60 6.89
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5§.90 | 7.70 | 7.80 7.60 779 7.74 6.96
Apple: Jamun:Pear:Bittergourd (6.8: 0.8: 1.9: 0.5)5.50 | 5.30 | 5.40; 5.10 5.20 5.30
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 207 7.00 | 7.10| 6.80 6.90 7.00
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5) 07.06.80 | 6.90| 6.70 6.82| 6.84
Mean 7.08| 6.88| 6.98 6.72 6.82
Grand Mean (1) 7.08 6.93 6.77
CDg.os) Juice (J)=0.65 Storage conditions=(8p  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (8%
Table 4.97 Effect of storage on body of Apple: Jamu Pear and vegetable blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Jamun: Pear (Control) 720 7.00 7.2 6.80 007 7.02| 7.06
Apple: Jamun: Pear: Bottlegourd (5.4: 0.6:1.5: 2.5§.50 | 7.20| 7.30] 7.10 7.20 7.26| 7.13
Apple: Jamun:Pear:Bittergourd (6.8: 0.8: 1.9: 0.5)7.00 | 6.80| 6.90, 6.60 6.84 6.83
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 307 7.10 | 7.15 6.95 7.04 7.11
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5) 07.27.10 | 7.18] 7.02 7.10 7.12
Mean 7.24 7.04| 7.13 6.89 7.04
Grand Mean (1) 7.24 7.09 6.97
CDp.os Juice (J)= NS Storage conditions (C)= NStorage intervals (I)= NS J NS
Jx C=NS C xI=NS JxCxI=NS

AT= Ambient temperature (13-2Q)
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Table 4.98 Effect of storage on overall acceptabili of Apple: Jamun: Pear and

vegetable blends

Juice Storage interval (month)/Storage conditjon ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)

Apple: Jamun: Pear (Control) 7.60 740 760 7.0 307 7.40 7.14
Apple: Jamun:Pear:Bottlegourd (5.4: 0.6:1.5: 2.5) .807 765 | 7.70| 7.42 7.571 7.63 7.20
Apple: Jamun:Pear:Bittergourd (6.8: 0.8: 1.9: (.5)6.50 6.27 | 6.35| 6.10 6.20 6.28
Apple: Jamun: Pear: Pumpkin (6.8: 0.8: 1.9: 0.5) 507.| 7.40 | 7.35 7.20 7.30 7.35
Apple: Jamun: Pear: Tomato (6.8: 0.8: 1.9: 0.5 07.2 7.00 | 7.10] 6.92 7.00 7.04
Mean 7.32 7.14| 7.20, 6.97 7.07
Grand Mean (1) 7.32 7.17 7.02
CDp.os Juice (J)= NS Storage conditions=(Np  Storage intervals (I)= NS NS

J X C=NS

C x1=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (04

4.4.8 Apple: Mango: Jamun and vegetable juice blersd

4.4.8.1 Total soluble solids (TSS)

Perusal of the data in Table 4.99 reveals thattdtad soluble solids in

blends ranged from 11.92 to 12°B3 Significant difference was recorded in TSS

content of all blends. Maximum TSS was recordedaintrol (12.93B) followed

by apple: mango: jamun: pumpkin (1248 while minimum value was recorded
as 11.92B in apple: mango: jamun: bottlegourd blend. A gi@dncrease in TSS
was recorded with the advancement of storage pearmdl it increased from

average initial value of 12.41 to 12°80after six month, irrespective of all the

factors however, changes were non-significant.eJbiends stored at ambient

temperature showed more increase in TSS (from dialivalue of 12.41 to

12.65B) while those stored at refrigerated temperateslted in a minimum
change (from an initial value of 12.41 to 12B%during storage. The interaction
of various factors revealed the non-significanuhssfor change in TSS during

storage at both the temperatures.

4.4.8.2 Titratable acidity

Results obtained for the changes in titratabldigcof the blends during
storage are presented in Table 4.100. A signifidefgrence was recorded in the
titratable acidity of all the treatments. The madim mean titratable acidity

(0.43%) was recorded in apple: mango: jamun: torbé¢ad and control while
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minimum was recorded as 0.36% in the apple: majagaun: pumpkin blend. A
gradual increase in titratable acidity was recorffech an initial mean value of
0.39 to 0.42% after six month of storage howevieanges were not significant.
It increased from a mean initial value of 0.39 t¢l0at ambient storage as against
0.40% at refrigerated storage. Data shows thaease in titratable acidity was
insignificant in all the blends during the storageespective of storage
conditions.

Table 4.99 Effect of storage on total soluble solsd(°B) of Apple: Mango: Jamun
and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 (J) ©
AT RT AT RT
Apple: Mango: Jamun (Control) 12,93 | 13.29 | 13.15 | 13.51 | 13.38| 13.20 | 12.65
Apple: Mango:Jamun: Bottlegourd (5.4: 1.4:1.7: 1{5)1.92 | 12.10 | 12.00 | 12.40 | 12.20| 12.09 | 12.55

Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8: 1)12.45 | 12.68 | 12.50 | 12.85 | 12.70| 12.61

Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5)12.49 | 12.73 | 12.64 | 12.90 | 12.72| 12.66

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5)| 12.24 | 1252 | 12.38 | 12.75 | 12.54| 12.45

Mean 12.41 | 12.66 | 12.53 | 12.88 | 12.71
Grand Mean (1) 12.41 | 12.60 12.80
CDg.os) Juice (J)=0.61 Storage conditions=(8p  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

Table 4.100 Effect of storage on titratable acidity(%) of Apple: Mango: Jamun
and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Mango: Jamun (Control) 043 044 044 0.46 .450| 0.44 0.41
Apple: Mango: Jamun:Bottlegourd (5.4: 1.4:1.7: 1|5P.37 | 0.38 | 0.38 0.40 0.39 0.38 0.4

Apple: Mango: Jamun: Bittergourd (5.8:1.4:1.8: 1)0.38 | 0.39 | 0.38 0.40 0.39 0.39

Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5) .360| 0.38 | 0.37| 0.40 0.38 0.38

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5)] 430| 0.44 | 0.43| 0.45 0.44 0.44

Mean 0.39| 041| 0.40 042 0.4
Grand Mean (1) 0.39 0.40 0.42
CDy.os) Juice (J)=0.02 Storage conditions=(8p  Storage intervals ()= 0.01 X I¥ NS
JXx C=NS C xI=NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.101 Effect of storage on reducing sugars (Jof Apple: Mango: Jamun
and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Apple: Mango: Jamun (Control) 6.43 | 6.59 | 6.52 | 6.71 6.58 6.57| 6.21

Apple: Mango: Jamun:Bottlegourd (5.4: 1.4:1.7: 1{56.05 | 6.09 | 6.07 | 6.11 6.09 6.08| 6.19

Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8: 1)6.25 | 6.28 | 6.27 | 6.30 6.28 6.28

Apple: Mango: Jamun: Pumpkin (6.1: 1.5:1.9: 0.5) 5.97 | 6.01 | 5.99 | 6.05 6.03 6.01

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5)| 6.07 | 6.12 | 6.10 | 6.15 6.13 6.11

Mean 6.15 6.22| 6.19 6.26 6.22
Grand Mean (1) 6.15 6.20 6.24
CDgosy Juice (J)= NS Storage conditions (N Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.4.8.3 Reducing sugars

The data presented in Table 4.101 reveals that ciedusugars
content ranged from 5.97 to 6.43% in different lwen Apple: mango:
jamun: bittergourd blend contained maximum reducsugars content as
6.25% except control. It was minimum in apple: mangamun: pumpkin
blend (5.97%). No significant variation was recaddi@ reducing sugars
content of all the treatments. An increasing tra&fidceducing sugars was
noticed in all the blends during the storage, peesive of storage conditions. A
gradual increase from an initial value of 6.15 @yjQto 6.20 (3 month)
and finally to 6.24% (6 month) was recorded durthg storage. Storage
conditions also did not affect the reducing sugasatent as the increase
was recorded from an average initial value of 6t65%.21% in ambient
storage as against 6.19% in refrigerated storage.

4.4.8.4 Total sugars

It is evident from the Table 4.102 that total sugyaontent of the
blends ranged from 10.41 to 11.48 per cent. Themmaximum total
sugars content was recorded in apple: mango: jabland as 11.48 per
cent. An increasing trend was recorded in totalasagcontent of all the
blends during storage. It was recorded to incrdas® an average initial

value of 10.74 to 10.79% during six month of staagemperature did

139




not show any significant effect on the total sugafsdifferent blends
however, it resulted in an increase from averaggainvalue of 10.74 to
10.77 at ambient temperature as against 10.76% edtigerated
conditions. Besides, interaction of various factmgealed the non-significant

results for change in total sugars.
4.4.8.5 Ascorbic acid

The perusal of data in Table 4.103 indicates thstoabic acid
content of the blends reduced significantly durstgrage of six month.
Average ascorbic acid content was recorded to hdenrange of 16.20 to

22.15 mg/100 mL. The mean maximum ascorbic acidteot was

Table 4.102 Effect of storage on total sugars (Yeof Apple: Mango: Jamun and
vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Apple: Mango: Jamun (Control) 11.48 | 1152 | 11.51| 11.56| 11.53 11.52| 10.77

Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1/510.41 | 10.43 | 10.42| 10.45| 10.43 10.43| 10.76

Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|110.89 | 10.93 | 10.91| 10.96 | 10.93 10.92

Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5)10.41 | 10.44 | 10.43| 10.47 | 10.45 10.44

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 10.52 | 10.54 | 10.53 | 10.56 | 10.55 10.54

Mean 10.74| 10.77, 10.76 10.80 10.78
Grand Mean (1) 10.74 10.77 10.79
CD.0s Juice (J)=0.26 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.103 Effect of storage on ascorbic acid (mbd0 mL) of Apple: Mango:
Jamun and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©)
AT RT AT RT
Apple: Mango: Jamun (Control) 22.15 | 20.49| 21.63| 19.76 | 21.23 21.05| 16.03

Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1)5)16.82 | 13.65 | 14.84 | 10.48 | 12.39] 13.64| 16.87

Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|1)20.87 | 16.68 | 18.32 | 14.80 | 15.34 17.20

Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5)17.58 | 14.69 | 15.64 | 11.95| 13.29 14.63

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 16.20 | 13.12 | 14.65| 11.21 | 12.15 13.47

Mean 18.72| 15.73 17.02 13.64 14.88
Grand Mean (1) 18.72 16.37 14.26
CDg.os) Juice (J)=1.00 Storage conditions (CB3  Storage intervals ()= 0.77 Jx1=NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.104 Effect of storage on total phenolics (gi100 mL) of Apple: Mango:
Jamun and vegetable blends

Juice Storage interval (month)/Storage condition  ardr| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Apple: Mango: Jamun (Control) 248.42 218.p7 237(1202.73| 221.79 225.68| 191.44

Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1}5) 0258 | 162.88] 185.89 157.12 173.65176.42| 215.30

Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:{1206.82 | 137.15| 189.43 | 109.24| 171.36| 162.80

Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.6217.84 | 155.13 | 205.52 | 134.86| 191.44] 180.96

Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 284.22 | 248.03 | 253.18 | 186.36 | 240.16| 242.39

Mean 231.98| 184.29 214.24 158.06 199,68
Grand Mean (1) 231.9§ 119.27 178.87
CD(.0s) Juice (J)=3.80 Storage conditions=(ZY0  Storage intervals ()= 2.94 J x 1=6.58
JxC=5.55 C x446 J x Cx130.
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

recorded in apple: mango: jamun: bittergourd bl€Ad.87 mg/100 mL)
except control while it was minimum in apple: mangamun: tomato
blend (16.20 mg/100 mL). A decreasing trend wasnaed for ascorbic acid
content of all the blends during the storage ireetipe of storage conditions.
Average ascorbic acid content was recorded to dsereignificantly from
an initial value of 18.72 to 14.26 mg/ 100 mL afsax month of storage,
irrespective of storage conditions. The decreass Wwigher at ambient
storage where the decrease was from 18.72 to 1890&gainst 16.87

mg/100 mL at refrigerated storage.
4.4.8.6 Total phenolics

Data showing the effect of storage interval ammdagie condition on total
phenolics of apple: mango: jamun and vegetabledslerre presented in Table
4.104. Total phenolics content (TPC) was founddanbthe range from 202.58 to
284.22 mg/100 mL. A significant difference in thean TPC was recorded in all
the blends. It was highest in apple: mango: jantomato (284.22 mg/100 mL)
while lowest in apple: mango: jamun: bottlegourd258 mg/100 mL). A
gradual decrease in the TPC was recorded from a mégal value of 231.98 to
178.87 mg/100 mL with the advancement of storageC Twas found to be
affected significantly by storage condition.décreased from an average initial
value of 231.98 to 191.44 at ambient storage apamhs.30 mg/100 mL at
refrigerated conditions. A significant effect ofrias interaction factors was

recorded on total phenolics content.
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4.4.8.7 Total carotenoids

Total carotenoids content of the blends ranged fi@®7 to 1.46
mg/100 mL (Table4.105). It was maximum in apple: mango: jamun:
tomato blend (1.49 mg/100 mL) while minimum in appMmango: jamun:
bottlegourd blend (0.97 mg/100 mL). It decreasedgmelly during the
storage from a mean initial value of 1.22 to 1.18/H0 mL after six
month. Besides this, interaction of various fact@gealed the non-significant

results for change in antioxidant activity.

Table 4.105 Effect of storage on total carotenoidgng/100 mL) of Apple: Mango:
Jamun and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©)
AT RT AT RT
Apple: Mango: Jamun (Control) 1.19 | 1.11 | 1.17 | 1.06 1.13 1.13 1.19
Apple: Mango: Jamun: Bottlegourd (5.4: 1.4:1.7)1/50.97 | 0.96 | 0.97 | 0.95 0.96 0.96 1.21
Apple: Mango: Jamun: Bittergourd (5.8: 1.4:1.8:1) 1.22 | 1.21 | 1.21 | 1.20 1.21 1.21
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5)] 1.24 | 1.23 | 1.23 | 1.21 1.23 1.23
Apple: Mango: Jamun: Tomato (6.1: 1.5:1.9: 0.5) | 1.46 | 1.45 | 1.46 | 1.43 1.46 1.45
Mean 1.22 1.19] 1.21 1.17 1.20
Grand Mean (1) 1.22 1.20 1.18
CD(.0s) Juice (J)=0.15 Storage conditions=(8p  Storage intervals (I)= NS NS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.106 Effect of storage on total anthocyaningmg/100 mL) of Apple:
Mango: Jamun and vegetable blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) (©)
AT RT AT RT
Apple: Mango: Jamun (Control) 22.86 18.69 19,88 215 17.76| 18.89 18.46
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1/5)0.52 | 17.63| 18.2 14.26 16.39 17.42 19.
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:{1p1.40| 18.66| 19.81 15.6p 17.42 18.60
Apple: Mango: Jamun: Pumpkin (6.1: 1.5:1.9: 0.5) 0.58 | 17.82| 18.69 15.34 16.81 17.85
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) .621| 19.33| 20.16§ 17.21 1836 19.34
Mean 2140 | 18.43] 19.3§ 15,55 17.35
Grand Mean (I) 21.40 18.89 16.45
CDgos) Juice (J)=0.80 Storage conditions (CBFL  Storage intervals (1)= 0.62 Jx 1= NS

Jx C=NS

C x 1-88.

JXCxI=NS

AT= Ambient temperature (13-2@)
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Table 4.107 Effect of storage on antioxidant actity (%) of Apple: Mango:

Jamun and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) ©
Apple: Mango: Jamun (Control) 80.09 79.64 77,32 847. 75.91 78.16| 70.12
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1)5) 2.47 | 70.36| 68.59 68.24 67.41 69.41 69.03
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|159.99 | 68.59| 66.27 66.3] 64.31 67.11
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.) 0.6b | 68.12| 66.53 66.38 65.31 67.40
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) .366| 64.59| 63.21 62.10 61.08 63.47
Mean 71.91| 70.26|] 68.38 68.19  66.8(
Grand Mean (1) 71.91 69.32 67.50
CDy.os) Juice (J)=1.16 Storage conditions=(CP4  Storage intervals ()= NS x 1¥ 1.50
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.4.8.8 Total anthocyanins

Table 4.106 shows that total anthocyanins contéritlends ranged
from 20.54 to 22.86 mg/100 mL. It was maximum inntel (22.86
mg/100 mL) and minimum in apple: mango: jamun: legourd (20.54
mg/100 mL). A significant reduction in total anth@mnins content was
recorded with the advancement of storage periodreviitedecreased from
a mean initial value of 21.40 to 16.45 mg/100 mlesies, interaction of

various factors revealed the significant effectbange in antioxidant activity.
4.4.8.9 Antioxidant activity

Data on the effect of storage on the antioxidactivaty (AA) of
blends are presented in Table 4.107. The antioxidativity ranged from
66.35 to 80.09% in different blends. Significantffdiences were
observed in the AA of different juice/pulp blendStorage intervals
imposed a significant effect on the antioxidantiaty of all the blends.
The AA was observed to decrease from an average malae of 71.91 (0
day) to 67.50 per cent (6 month) during storageari@jes were lower at
ambient temperature as compared to refrigeratedpéeature in case of
all blends where AA reduced from 71.91 to 70.12% anbient
temperature as against 69.03% at refrigerated teapee. Similar trends
were recorded in all the juice blends. Besidegratdtion of various factors

revealed the non-significant results for changarntioxidant activity.
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Table 4.108 Effect of storage on NEB of Apple: Marmg Jamun and vegetable

blends
Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Apple: Mango: Jamun (Control) 1.839 1.1Y3 1.448 7B.Y 0.984 1.244 1.017
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1)5) .18P | 0.851| 0.915 0.709 0.798 0.891 1.1p5
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|11.189 | 0.863] 0.922 0.714  0.819 0.901
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5) .214 | 0.931| 0.987 0.765  0.856 0.951
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 321.| 0.968| 1.12§ 0.765% 0.975 1.031
Mean 1.349| 0.957| 1.080 0.746  0.88¢
Grand Mean (1) 1.349 1.018 0.816
CD(.0s Juice (J)=0.01 Storage conditions=(@P1  Storage intervals ()= 0.01 Jx1=0.02
JxC=0.02 C x 190. JxCxI1=0.03
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.109 Effect of storage on colour of Apple: kingo: Jamun and vegetable
blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT [ RT | AT RT Q) ©
Apple: Mango: Jamun (Control) 8.00 782 7.90 7.60 .777| 7.82 7.86
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1)5) .208 8.05| 8.12| 7.85 8.00 8.04 7.93
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|1) 8.10 790 | 8.00 7.80 790 7.94
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.p) .907 7.70 | 7.80] 7.50 7.68 7.72
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5 008. 780 | 7.90 7.60 7.70 7.80
Mean 8.04 7.85| 7.94 7.67 7.81
Grand Mean (I) 8.04 7.90 7.74
CDgos) Juice (J)= NS Storage conditionss(NB  Storage intervals (I)= NS IFNS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.110 Effect of storage on flavour of AppleMango: Jamun and vegetable
blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Apple: Mango: Jamun (Control) 820 800 8.10 7.90 .008| 8.04 7.70
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1.8) .108| 7.92 | 8.14| 7.90 8.000 8.01 7.78
Apple: Mango: Jamun: Bittergourd (5.8:1.4:1.8:1)7.20| 7.00| 7.12 7.0 7.10 7.08
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5) .907| 7.80 | 7.85| 7.64 7.700 7.78
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5)] 807 7.60 | 7.80| 7.55 7.70 7.69
Mean 784 766| 7.80] 7.60 7.70
Grand Mean (1) 7.84 7.73 7.65
CD.0s) Juice (J)=0.45 Storage conditions=(8p  Storage intervals (I)= NS NS
JxC=NS CxI=NS JXxCxI=NS

AT= Ambient temperature (13-2Q)
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4.4.8.10 Non-enzymatic browning

It is clear from the data given in Table 4.108 tththe non-
enzymatic browning (NEB) decreases with the advarex® of storage
period in all the blends. The mean NEB of all théenuds varies
significantly with highest value for apple: mang@amun blend (1.839)
and the lowest for apple: mango: jamun: bottlegoui182). A
significant effect of storage period and storagaditons was recorded
on NEB of juices. Besides, interaction of variowtors did not impose

significant changes in NEB.
4.4.8.11 Sensory quality

The colour rating of blends is presented in Tabl209. It was highest
(8.20) in apple: mango: jamun: bottlegourd blendileeHowest colour
rating was recorded for apple: mango: jamun: pumki.90). The colour
rating of blends showed slight decrease duringagjer It was found to
decrease from an initial value of 8.04 to 7.74 &t month of storage
however, changes were not significant. Blends stoeg¢ refrigerated
temperature had better liking than those storednalbient temperature. It
decreased from an initial value of 8.04 to 7.80 &n@3 at ambient and
refrigerated storage conditions, respectively. Todour rating was not

significantly affected by various interaction facto

Data showing the effect of storage on the flavoating of blends
are presented in the Table 4.110. During storage hhlends suffered
losses in flavour score. However blends storedoat temperature were
better than those stored at ambient temperaturerinDustorage, the
flavour rating was observed to decrease non-sigaifily from mean
initial value of 7.84 to 7.65. Highest flavour nagi was recorded as 8.20
(control) while it was lowest for apple: mango: jam bittergourd blend
(7.20). Various interaction factors did not affebie flavour during the

storage irrespective of storage conditions.

Perusal of the data presented in Table 4.111 atdit perceivable
decrease in the body score of all the blends. Th&imum body score

was recorded for apple: mango: jamun: bittergou8dl?Z) which was
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statistically at par with apple: mango: jamun: begourd (8.10) while it
was minimum in apple: mango: jamun: pumpkin bleryd80Q). During

storage, the body score was recorded to decrease .98 at 0 day to
7.74 at 6 month. Storage conditions also affecteddldody score of blends
as more decrease was recorded at ambient storagditioms. Besides,

changes were non-significant irrespective of vasinteraction factors.

The overall acceptability (OAA) score of blends héited a
gradual decrease with the advancement of storageaditons (Table
4.112). The storage temperature also influencedQA& score as it was
lower at ambient temperature as compared to lowpts@ture storage.
OAA rating was found to decrease from an averag@ainvalue of 7.65 to

7.32 during six month of storage however, changesewion-significant

Table 4.111 Effect of storage on body of Apple: Magp: Jamun and vegetable
blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 ) ©
AT RT AT RT
Apple: Mango: Jamun (Control) 800 780 7.9%0 7.y0 .907| 7.86 7.83
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1/5) .18| 8.00 | 8.02| 7.90 8.000 8.00 7.89
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:(18.12 | 8.00 | 8.05 7.84 7.90 7.98
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.5) .807| 7.60 | 7.70| 7.50 7.42 7.60
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 907 7.70 | 7.80| 7.55 7.67 7.72
Mean 798| 7.82| 7.89 7.70 7.78
Grand Mean (1) 7.98 7.86 7.74
CDpos Juice (J) =0.37 Storage conditions (§)S Storage intervals (I)=NS JNE
JxC=NS CxI=NS Jx CxI1=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.112 Effect of storage on overall acceptaldiy of Apple: Mango: Jamun
and vegetable blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 ) (©)
AT RT AT RT
Apple: Mango: Jamun (Control) 800 78 790 760 .847| 7.84 7.45
Apple:Mango:Jamun:Bottlegourd (5.4: 1.4:1.7: 1)5) .907| 7.70 | 7.80| 7.50 7.60 7.70 7.53
Apple: Mango: Jamun: Bittergourd (5.8: 1.4: 1.8:|1¥.00 | 6.82 | 6.90] 6.65 6.72 6.82
Apple: Mango: Jamun: Pumpkin (6.1: 1.5: 1.9: 0.p) .757| 7.50 | 7.62| 7.30 7.44 7.52
Apple: Mango: Jamun: Tomato (6.1: 1.5: 1.9: 0.5) 607} 7.40 | 7.50| 7.20 7.30 7.40
Mean 7.65| 7.45| 7.54 7.25 7.38
Grand Mean (1) 7.65 7.50 7.32
CD.0s Juice (J)=0.58 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (84
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4.5  Development of juice blends from winter seasdnuits and vegetables
4.5.1 Development of Kinnow based (two fruit) juice blend

Sensory evaluation of all the blends was performed9 point Hedonic
rating scale considering both organoleptic and tional quality of blends.
Sensory score for the proportions of fruit juicefis used for the preparation of
Kinnow based (two fruit) juice blends are presentetdable 4.113. A significant
difference was observed among the sensory scoraé tbe blends. On the basis
of overall acceptability 9.5: 0.5, 8: 2 and 5.5 groportions were found best for
kinnow: aonla, kinnow: papaya and kinnow: red gsapkends. Kinnow: aonla
blend (9.5: 0.5) achieved the maximum colour, flayobody and overall
acceptability score as 7.70, 6.70, 7.20 and 7.2Spectively which was
statistically at par with control for which scorfes respective parameters were
recorded as 7.80, 6.80, 7.20 and 7.30, respectiviéignow and papaya
juice/pulp mixed in proportions of 8: 2 exhibitedaximum sensory score for
colour, flavour, body, and overall acceptability 280, 7.70, 7.30 and 7.47,
respectively. Kinnow: red grapes blend (5.5: 4.&hpked best among all the
proportions with colour, flavour, body and overaticeptability score of 7.64,
8.15, 7.90 and 8.10 against 7.20, 7.00, 7.10 a#@, fespectively for control.
The best juice blend in each category standardizeabove were further prepared
and stored at ambient and low temperature for léetahelf-life study as well as
for the preparation of three fruits/vegetable jipcdp blends.

4.5.2 Development of Kinnow based (three fruit) juice blads

Sensory score for the standardization of proportibwinter season three fruits
juice/pulp blends are presented in Table 4.114a134¢. Kinnow: aonla blend
(9.5: 0.5) selected as the best as above in 4.13further blended with red
grapes juice in different proportions as mentiommedable 4.114a and the blend
of kinnow, aonla, red grapes in the proportion af, ®.3 and 4, respectively had
maximum acceptability on the basis of colour (8,2@vour (8.20), body (8.00)
and overall acceptability (8.20). Similarly, thebdl of kinnow, papaya and aonla
in the proportion of 7.2: 1.8: 1 was adjudged bggh colour score of 7.60,
flavour score of 7.37, body score of 7.65 and dVvexaeptability score of 7.50
(Table 4.114b). However, three fruit juice blendkmnow, red grapes and
papaya blended in the proportion of 4.4, 3.6 amg&pectively was ranked as the
best with a highest sensory score for colour (7.60vour (8.55), body (8.30)
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and score of 8.22 for overall acceptability (Tadlél4c). The best juice blend in
each category standardized as above were furtepaprd and stored at ambient
and low temperature for detailed shelf-life studyweell as for the preparation of

vegetable juice/pulp blends.

4.5.3 Development of Kinnow: Aonla and vegetable juice lgnds

Kinnow: aonla blend (9.5: 0.5) as standardized frppevious experiment (Table
4.113) was further blended with juice/pulp of vedpésviz., tomato, carrot,
beetroot and cabbage in different proportions aath dbtained for sensory
evaluation are presented in Table 4.115. Kinnowmiablend mixed with tomato
juice in the proportion of 9: 0.5: 0.5 was ratedtbeamong all the proportions.
Maximum mean overall acceptability score was reedrds 7.15 for proportion
of 9.5: 0.5. The sensory score for other parameteldend like colour, flavour
and body were recorded as 7.10, 7.07 and 7.25ectegply. Further, the other
blends like kinnow: aonla: carrot, kinnow: aonlaebroot and kinnow: aonla:
cabbage blends containing kinnow: aonla and reisgecegetable juice/pulp in
proportions of 5.2: 0.3: 4.5, 6.6: 0.4: 3 and %:(®.5, respectively achieved
highest acceptability with colour score of 8.3@®07and 7.30, respectively while
flavour score for the respective blends were remrds 8.50, 7.50 and 7.10,
respectively. The overall acceptability score afinaw: aonla: carrot, kinnow:
aonla: beetroot and kinnow: aonla: cabbage blersireeorded as 8.30, 7.60 and
7.30, respectively. Acceptability of blends wasrfduo decrease with increase in
the concentration of vegetable juice/pulp exceptrotajuice. Blends were

prepared in standardized proportions for the stostgdy.

4.5.4 Development of Kinnow: Papaya and vegetable juicelénds

Kinnow: papaya blends containing tomato, carrogtim®t and cabbage in
proportions of 7.2: 1.8: 1, 5.6: 1.4: 3, 6.4: 126and 7.6: 1.9: 0.5, respectively,
were rated best among each type of blends with roearall acceptability score
of 7.20, 7.54, 7.10 and 7.40, respectively (Tabld@). Kinnow: papaya: tomato
blend (7.2: 1.8: 1) achieved sensory score of #24olour, 7.20 for flavour and
7.40 for body against 7.40, 7.35 and 7.50 for retspe characters in control
while kinnow: papaya: carrot (5.6: 1.4: 3) score807for colour, 7.60 for flavour
and 7.70 for body. Colour, flavour and body scarekinnow: papaya: beetroot
(6.4: 1.6: 2) were recorded as 7.30, 7.10 and 7d€pectively whereas for
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kinnow: papaya: cabbage (7.6: 1.9: 0.5) these wererded as 7.40, 7.50 and
7.40, respectively. Those blends scoring highesteswere selected for further

study.

4.5.5 Development of Kinnow: Red grapes and vegetable jce blends

Data presented in Table 4.117 show the sensomgscecorded for the
different proportions used for blending kinnow: mgpes blend with different
vegetable juice/pulp. Kinnow: red grapes blend (/%) was mixed with
vegetable juice/pulp in different proportions tarslardize the best proportion of
each vegetable in blend. For kinnow: red grapesato blend, a proportion of
4.7: 3.8: 1.5 was found as the best with an aveoageall acceptability score of
8.05. Blends containing kinnow: red grapes blend earrot juice in proportion
of 6: 4 (actual proportion of 3.3: 2.7: 4) was fduas most acceptable among all
the proportions used with an average score of f6bverall acceptability, 8.80
for colour, 8.70 for flavour and 8.70 for body. Ang different proportions used,
9: 1 (actual proportion of 5: 4: 1) was found ad¢abfe for both kinnow: red
grapes: beetroot and kinnow: red grapes: cabbagad®l with a mean
acceptability score of 8.25 and 8.40, colour s@dr@.30 and 8.20, flavour score
of 8.40 and 8.40 and body score of 8.30 and 8eXpactively.

4.5.6 Development of Kinnow: Aonla: Red grapes and vegelde juice
blends

Effect of blending on the acceptability of kinnosanla: red grapes and vegetable
juice/pulp in different proportions have been preed in Table 4.118. Data
showed that kinnow: aonla: red grapes blends futilemded with tomato, carrot,
beetroot and cabbage juice/pulp in the proportio®.5: 1.5, 6: 4, 9.5: 0.5 and 9:
1, respectively, were found to be most acceptablth va mean overall
acceptability score of 8.40, 8.60, 8.45 and 8.27He respective blends. Colour
flavour and body score for the kinnow: aonla: redpgs: tomato blend was
recorded as 7.90, 8.40, 8.06, respectively. Siitgjldor kinnow: aonla: red
grapes: carrot, the colour score was recorded 43 Bhile flavour and body
score was recorded as 8.45 and 7.90, respectividig. actual proportions of the
best blends were calculated as 4.8: 0.3: 3.4: 1db3a4: 0.2: 2.4: 4 for kinnow:
aonla: red grapes: tomato and kinnow: aonla: rexpag: carrot, respectively
while 5.4: 0.3: 3.8: 0.5 and 5.1: 0.3: 3.6: 1 fattbkinnow: aonla: red grapes:
beetroot and kinnow: aonla: red grapes: cabbage.
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4.5.7 Development of Kinnow: Papaya: Aonla and vegetablgiice blends

Kinnow: papaya: aonla blends were prepared indstalized proportion
(7.2: 1.8: 1) and were further blended with tomatarrot, beetroot and cabbage
juice/pulp in different proportions to find out thest one for each type of blend
(Table 4.119). Among different proportions used kimnow: papaya: aonla:
tomato blend, the proportion of 6.5: 1.6: 0.9: dswound best with maximum
mean overall acceptability score of 8.00, colarors of 8.15, flavour score of
7.80 and body score of 8.25. Whereas, proportioA.&f 1.1: 0.6: 4 was found
acceptable in case of kinnow: papaya: aonla: a8t 1.4: 0.8: 2 for kinnow:
papaya: aonla: beetroot and 6.5: 1.6: 0.9: 1 fondw: papaya: aonla: cabbage
blends with an average overall acceptability sair8.00, 8.52 and 7.80, colour
score of 8.00, 8.23 and 8.40, flavour score 00,7627 and 8.27 and body score
of 6.75, 6.90 and 8.00, respectively.
4.5.8 Development of Kinnow: Red grapes: Papaya and vegsile juice
blends

Table 4.120 shows the average sensory score extdial different
proportions used for blending of kinnow: red grappapaya and vegetable
juice/pulp. Best proportions for blending of kinnoved grapes: papaya blend
with vegetable juice/pulp were found as 9.5: 0.5379.5: 0.5 and 8: 2 for
kinnow: red grapes: papaya: tomato, kinnow: reghgsapapaya: carrot, kinnow:
red grapes: papaya: beetroot and kinnow: red grgpsiya: cabbage blends and
their actual proportions were calculated as 4.2: B.9: 0.5, 3.4: 2.3: 1.3: 3, 4.2:
3.4:1.9: 0.5 and 3.5: 2.9: 1.6: 2, respectivelglo@r, flavour, body and overall
acceptability score for kinnow: red grapes: papayarato was recorded as 7.60,
7.87, 8.35 and 7.87, respectively while for kinnaed grapes: papaya: carrot
these were recorded as 8.27, 8.40, 8.50 and 8e8pectively. Standardized
kinnow: red grapes: papaya: beetroot achieved sosgiscore of 7.60 for colour,
7.80 for flavour, 8.40 for body and 7.90 for oukexceptability while kinnow:
red grapes: papaya: cabbage (3.5: 2.9: 1.6: 2dldehieved a sensory score of
7.55, 7.35, 7.93 and 7.67 for colour, flavour, baahyl overall acceptability. All
the blends were prepared in standardized propartamthe further study.
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Table 4.113 Development of Kinnow based (two fruitjuice blends

Juice blend Parameter Proportion/Sensory score CD 0.05)
10: 0 9.5:05 9:1 8.5:1.5 8:2 7.5:2% 7:3 185 6:4 5.5:45

Kinnow: Aonla Colour 7.80 7.70 7.60 7.53 7.40 7.20 7.13 7.0 .806 6.60 0.08
Flavour 6.80 6.70 6.50 6.40 6.30 6.20 6.12 6.0 805. 5.60 0.14
Body 7.20 7.20 7.10 7.00 6.90 6.80 6.75 6.7 6.60 6.52 0.01
Overall acceptability 7.30 7.25 7.10 7.00 6.80 06.7 6.65 6.50 6.42 6.30 0.06

Kinnow: Papaya Colour 7.50 7.53 7.60 7.7G 7.80 837. 7.85 7.85 7.90 7.92 0.48
Flavour 7.40 7.50 7.60 7.70 7.70 7.65 7.60 7.5 457. 7.40 0.23
Body 7.40 7.40 7.37 7.35 7.30 7.20 7.12 7.0 6.9 6.80 0.11
Overall acceptability 7.20 7.30 7.40 7.45 7.47 07.3 7.20 7.10 7.00 6.90 0.13

Kinnow: Red grapes Colour 7.20 7.25 7.30 7.3 57.3 7.40 7.42 7.50 7.60 7.64 0.12
Flavour 7.00 7.20 7.30 7.50 7.60 7.75 7.83 7.9 108. 8.15 0.13
Body 7.10 7.14 7.20 7.30 7.41 7.50 7.56 7.7 7.8 7.90 0.09
Overall acceptability 7.40 7.45 7.43 7.50 7.60 07.7 7.80 7.90 7.95 8.10 0.14




Table 4.114a Development of Kinnow: Aonla: Red grzes juice blend

Parameter Proportion*/Sensory score
10: 0 9.5:05 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45 CD(0.05)
(9.5:0.5:0)| (9:0.5:0.5)| (8.5:0.5:1) | (8.1:0.4:1.5)| (7.6:0.4:2) | (7.1:0.4:2.5| (6.6:0.4:3) | (6.2:0.3:3.5)| (5.7:0.3:4) | (5.2:0.3:4.5)
)
Colour 7.25 7.50 7.73 7.85 8.00 8.05 8.10 8.10 8.20 8.22 0.08
Flavour 7.10 7.20 7.30 7.45 7.60 7.80 7.95 8.10 08.2 8.25 0.06
Body 7.80 7.90 8.00 8.00 7.95 7.80 7.84 7.90 8.00 937 0.11
Overall 7.55 7.70 7.80 8.00 8.10 8.15 8.20 8.22 8.20 8.15 .030
acceptability
*Figures given in parenthesis represent the agiugdortion of three fruits in the blend
Table 4.114b Development of Kinnow: Papaya: Aonlpuice blend
Parameter Proportion*/Sensory score
100: 0 9.5:0.5 9:1 8.5:15 8:2 7.5:2.5 7:3 6.5:3.5 6:4 5.5:45 CDyo.05)
(8:2:0) (7.6:1.9:0.| (7.2:1.8:1)| (6.8:1.7:1.| (6.4:1.6:2) (6:1.5:2.5) (5.6:1.4:3) | (5.2:1.3:3.5)| (4.8:1.2:4) | (4.4:1.1:45
5) 5) )
Colour 7.75 7.70 7.60 7.50 7.40 7.20 7.00 6.90 6.70 6.60 0.08
Flavour 7.40 7.40 7.37 7.35 7.30 7.25 7.20 7.15 07.0 6.80 0.04
Body 7.52 7.60 7.65 7.70 7.68 7.63 7.55 7.40 7.35 257 0.06
Overall 7.50 7.45 7.50 7.30 7.20 7.15 7.05 7.00 6.80 6.60Q .06 0
acceptability
*Figures given in parenthesis represent the agiugdortion of three fruits in the blend
Table 4.114c Development of Kinnow: Red grapes: ipaya juice blend
Parameter Proportion*/Sensory score
10: 0 9.5:0.5 9:1 8.5:15 8:2 75:25 7:3 6.5:3.5 6: 4 55:45 CD(o.05)
(5.5:4.5:.0)| (5.2:4.3.0.5)| (5:4:1) | (4.7:3.8:1.5)| (4.4:3.6:2) | (4.1:3.4:25)| (3.8:3.2:3) | (3.6:2.9:3.5| (3.3:2.7:4) | (3:2.5:4.5)
)
Colour 8.80 8.74 8.70 7.65 7.60 7.55 7.40 7.35 7.40 7.30 0.06
Flavour 8.70 8.70 8.67 8.60 8.55 8.40 8.17 8.00 07.9 7.80 0.17
Body 8.5 8.50 8.40 8.45 8.30 8.15 8.00 7.80 7.60 507. 0.25
Overall 8.50 8.50 8.45 8.30 8.22 8.10 7.95 7.75 7.50 7.30 350
acceptability

*Figures given in parenthesis represent the agiwortion of three fruits in the blend




Table 4.115 Development of Kinnow, aonla and vegddie juice blends

Juice blend Parameter Proportion*/Sensory score CD(o.05)
10: 0 9.5:05 9:1 8.5:15 8:2 75:25 7:3 6.5:3.5 6:4 55:45
(9.5:0.5: | (9:0.5:0.5| (8.5:0.5:1| (8.1:0.4:1.| (7.6:0.4:2)| (7.1:0.4:2.| (6.6:0.4:3)| (6.2:0.3:3.| (5.7:0.3: (5.2:0.3:
0) ) ) 5) 5) 5) 4) 4.5)
Kinnow: Colour 7.20 7.10 6.90 6.80 6.70 6.60 6.50 6.4Q 6.35 6.20 0.06
Aonla:
Tomato Flavour 7.15 7.07 6.90 6.82 6.70 6.60 6.45 6.2( 06.0 5.80 0.05
Body 7.33 7.25 7.10 7.10 7.05 7.00 6.90 6.80 6.7( 706 0.04
Overall acceptability 7.25 7.15 7.00 6.90 6.80 6.60 6.40 6.20 6.10 6.10 0.11
Kinnow: Colour 7.00 7.10 7.28 7.30 7.40 7.65 7.80 7.9Q 8.10 8.30 0.06
Aonla:
C(;rr]rgt Flavour 7.20 7.30 7.47 7.55 7.70 7.90 8.10 8.15 08.3 8.50 0.03
Body 7.20 7.30 7.40 7.50 7.60 7.70 7.80 7.90 8.0( .108 0.05
Overall acceptability 7.15 7.30 7.40 7.50 7.60 7.8Q 7.90 8.10 8.20 8.30 0.10
Kinnow: Colour 7.17 7.30 7.40 7.50 7.50 7.60 7.60 7.62 7.65 7.70 0.08
Aonla:
Flavour 7.30 7.40 7.45 7.50 7.60 7.60 7.50 7.40 07.3 7.10 0.12
Beetroot
Body 7.40 7.45 7.50 7.60 7.63 7.70 7.70 7.60 7.5( 507 0.05
Overall acceptability 7.30 7.40 7.50 7.60 7.70 7.70 7.60 7.50 7.40 7.45 0.04
Kinnow: Colour 7.30 7.30 7.25 7.20 7.08 7.00 6.90 6.7Q 6.80 6.70 0.06
Aonla:
Flavour 7.10 7.10 7.00 6.90 6.70 6.60 6.47 6.3( 26.2 6.14 0.07
Cabbage
Body 7.25 7.20 7.10 7.00 6.90 6.80 6.70 6.60 6050 40 6 0.07
Overall acceptability 7.35 7.40 7.30 7.20 7.00 6.80 6.50 6.52 6.40 6.30 0.06

*Figures given in parenthesis represent the agiwgortion of two fruits and one vegetable in thend




Table 4.116 Development of Kinnow, paga and vegetable juice blends

Juice blend Parameter Proportion*/Sensory score CD.05
10: 0 9.5:0.5 9:1 8.5:1.5 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45
(8:2:0) (7.6:1.9: | (7.2:1.8:1)| (6.8:1.7:1.5| (6.4:1.6:2)| (6:1.5:2.5) | (5.6:1.4:3)| (5.2:1.3:3.| (4.8:1.2:4)| (4.4:1.1:4.
0.5) ) 5) 5)
Kinnow: Colour 7.40 7.30 7.24 7.10 7.00 7.00 6.90 6.80 6.70 | 6.60 0.09
Papaya:
Tomato Flavour 7.35 7.30 7.20 7.10 7.00 6.90 6.80 6.60 06.4 6.20 0.11
Body 7.50 7.50 7.40 7.43 7.35 7.30 7.20 7.10 7.00 .806 0.14
Overall acceptability | 7.40 7.30 7.20 7.15 7.04 6.90 6.80 6.70 6.60 6.40 0.20
Kinnow: Colour 7.20 7.30 7.40 7.50 7.60 7.70 7.80 7.80 7.82 | 7.85 0.09
Papaya:
Carrot Flavour 7.30 7.40 7.50 7.60 7.70 7.65 7.60 7.50 07.4 7.30 0.03
Body 7.40 7.50 7.60 7.70 7.75 7.80 7.70 7.63 7.50 517 0.06
Overall acceptability | 7.40 7.50 7.50 7.70 7.70 7.65 7.54 7.40 7.30 7.20 0.18
Kinnow: Colour 7.60 7.50 7.40 7.30 7.30 7.20 7.14 7.00 6.90 | 6.90 0.13
Papaya :
Flavour 7.50 7.35 7.30 7.20 7.10 7.00 6.90 6.80 706. 6.60 0.43
Beetroot
Body 7.50 7.40 7.30 7.20 7.10 7.00 6.90 6.80 6.70 .60 6 0.09
Overall acceptability | 7.50 7.40 7.30 7.20 7.10 7.00 6.90 6.70 6.50 6.40 0.47
Kinnow: Colour 7.50 7.40 7.30 7.27 7.22 7.15 7.10 7.05 7.00 | 6.90 0.10
Papaya :
pay Flavour 7.60 7.50 7.40 7.30 7.20 7.10 7.00 6.80 06.7 6.50 0.18
Cabbage
Body 7.44 7.40 7.35 7.24 7.20 7.10 7.00 6.87 6.70 .60 6 0.12
Overall acceptability | 7.45 7.40 7.32 7.24 7.12 7.00 6.90 6.75 6.60 6.50 0.03

*Figures given in parenthesis represent the agieortion of two fruits and one vegetable in Ifends.




Table 4.117 Development of Kinnow, red gpes and vegetable juice blends

Juice blend Parameter Proportion*/Sensory score CD.05
10: 0 9.5:0.5 9:1 8.5:1.5 8:2 7.5:25 7:3 6.5: 3.5 6:4 55:45
(5.5:45: | (5.2:4.3: (5:4:1) (4.7:3.8:1.| (4.4:3.6:2)| (4.1:3.4:25| (3.8:3.2:3)| (3.6:2.9:3.| (3.3:2.7:4)| (3:2.5:4.5)
0) 0.5) 5) ) 5)

Kinnow: Red | Colour 8.00 7.90 7.84 7.80 7.70 7.60 7.53 7.40 738 7.25 0.12
grapes: Tomat

Flavour 8.50 8.40 8.40 8.35 8.30 8.20 8.10 8.0d 07.9] 7.80 0.06

Body 8.30 8.40 8.45 8.50 8.47 8.40 8.35 8.30 8.2( 108 0.08

Overall acceptability 8.25 8.20 8.10 8.05 7.90 7.70 7.50 7.30 7.25 7.20 0.22
Kinnow: Red | Colour 8.10 8.20 8.30 8.40 8.50 8.65 8.70 8.80 8.80 8.85 0.18
grapes: Carrot —e-vony 8.40 8.45 8.50 8.60 8.65 8.70 8.75 8.80 087 860 0.17

Body 8.40 8.40 8.43 8.45 8.50 8.55 8.60 8.67 8.7( 808 0.07

Overall acceptability 8.30 8.35 8.40 8.43 8.51 855 8.60 8.70 8.65 8.60 0.07
Kinnow: Red | Colour 8.20 8.30 8.30 8.27 8.25 8.20 8.10 8.00 780 7.70 0.11
grapes: Flavour 8.60 8.50 8.40 8.20 8.05 8.00 7.80 7.60 07.4] 720 0.07
Beetroot

Body 8.50 8.40 8.30 8.20 8.10 8.00 7.90 7.80 7.7( 607 0.03

Overall acceptability 8.40 8.30 8.25 8.20 8.10 8.00] 7.90 7.80 7.70 7.60 0.16
Kinnow: Red | Colour 8.30 8.25 8.20 8.10 8.00 7.80 7.70 7.55 750  7.40 0.04
grapes. Flavour 8.50 8.43 8.40 8.30 8.15 8.00 7.80 7.85 07.7] 7.60 0.06
Cabbage

Body 8.50 8.47 8.40 8.30 8.22 8.15 8.05 8.00 7.9( 807 0.07

Overall acceptability 8.50 8.43 8.40 8.30 8.00 7.90] 7.70 7.55 7.40 7.30 0.11

*Figures given in parenthesis represent the agiwgdortion of two fruits and one vegetable in thend




Table 4.118 Development of Kinnow, aonla, red grageand vegetables juice blends

Juice blend Parameter Proportion*/Sensory score
10: 0 9505 | 9:1 85:15 | 8:2 75:25]7:3 6.5:35 | 6.4 5545 CPoo
(5.7.0.3:4| (5.4: (5.1:0.3:| (4.8:0.3:| (4.6:0.2:| (4.3:0.2:| (4:0.2:2.| (3.7:0.2:| (3.4:0.2:| (3.1:0.2:
:0) 0.2: 3.8:| 3.6:1) 3.4:1.5) | 3.2:2) 3:2.5) 8:3) 2.6:3.5) | 2.4:4) 2.2:4.5)
0.5)
Kinnow: Aonla: Red Colour 8.00 8.0 7.95 7.90 7.80 7.70 7.64 7.54 7.40[ 7.30 0.12
grapes:Tomato Flavour 8.50 8.50 8.45 8.40 8.20 8.10 7.97 790 07.8] 7.70 0.07
Body 8.20 8.15 8.10 8.06 8.25 8.14 8.08 8.00 7.90] 807 | 0.09
Overall acceptability 8.50 8.47 8.40 8.40 8.10 8.03| 7.92 7.80 7.65 7.57 0.14
Kinnow: Aonla: Red Colour 8.10 8.10 8.20 8.24 8.30 8.40 8.50 8.52 8.40 8.35 0.12
grapes: Carrot Flavour 8.00 8.05 8.10 8.20 8.25 8.30 8.40 850| 58.4 | 8.47 0.12
Body 8.00 8.02 8.10 8.15 8.25 8.20 8.10 8.00 7.90] 807 | 0.10
Overall acceptability 8.00 8.05 8.10 8.20 8.27 8.33] 8.41 8.50 8.60 8.50 0.08
Kinnow: Aonla: Red Colour 8.40 8.35 8.20 8.10 8.07 8.00 7.90 7.83 7.70| 7.60 0.12
grapes: Beetroot Flavour 8.60 8.55 8.45 8.30 8.10 8.00 7.80 750 07.4] 7.30 0.10
Body 8.20 8.10 8.00 7.90 7.75 7.60 7.50 7.40 7300 207 | 0.13
Overall acceptability 8.60 8.45 8.30 8.20 8.10 7.97| 7.85 7.70 7.66 7.50 0.20
Kinnow: Aonla: Red Colour 8.25 8.20 8.20 8.00 7.90 7.80 7.60 7.40 7.30] 7.20 0.09
grapes: Cabbage Flavour 8.30 820 | 814 | 800 | 795 | 784| <770| 760 075|740 | 015
Body 8.30 8.27 8.20 8.10 8.00 7.93 7.80 7.75 760 477 | 0.11
Overall acceptability 8.35 8.30 8.27 8.10 8.00 7.85| 7.72 7.65 7.40 7.20 0.11

*Figures given in parenthesis represent theahproportion of three fruits and one vegetabltéhe blend




Table 4.119 Development of Kinnow, papaya, aonla drvegetable juice blends

acceptability

Juice blend Parameter Proportion*/Sensory score CD.05)
10: 0 9.50.5 |91 8.5:1.5 8:2 7.5:25 7:3 6.5:3.5 6:4 5.5:45
(7.2:1.8| (6.8:1.7: | (6.5:1.6: | (6.1:1.5:0. | (5.8:1.4: | (5.4:1.3:0.| (5.0:1.3: | (4.7:1.2:0. | (4.3:1.1: | (4:1:0.5:
:1:0) 1:.0.5) 0.9:1) 9:1.5) 0.8:2) 8:2.5) 0.7:3) 6:3.5) 0.6 :4) 4.5)
Kinnow: Papaya: Colour 8.20 8.18 8.15 8.10 8.05 8.00 7.95 7.90 7.80| 7.70 0.09
Aonla: Tomato
Flavour 7.90 7.85 7.80 7.70 7.60 7.55 7.40 7.30 07.2 7.00 0.05
Body 8.35 8.30 8.25 8.20 8.12 7.94 7.80 7.60 7.55 407 0.05
Overall 8.10 8.05 8.00 7.90 7.80 7.70 7.56 7.40 7.33 7.20| .050
acceptability
Kinnow: Papaya: Colour 7.30 7.33 7.40 7.50 7.60 7.80 7.90 8.00 8.00 | 8.02 0.06
Aonla - Carrot Flavour 6.50 6.55 6.60 6.80 6.90 7.10 7.20 7.40 07.6 | 7.70 0.04
Body 6.00 6.10 6.20 6.30 6.40 6.50 6.70 6.75 6.75 .64 6 0.06
Overall 7.10 7.20 7.30 7.45 7.52 7.60 7.70 7.80 8.00 7.90| .080
acceptability
Kinnow: Papaya: Colour 8.05 8.10 8.15 8.20 8.23 8.30 8.31 8.35 8.40 | 8.40 0.13
Aonla : Beetroot Flavour 7.10 7.20 7.30 7.32 7.27 7.10 6.90 6.80 065 | 6.30 0.06
Body 7.10 7.20 7.30 7.10 6.90 6.80 6.70 6.65 6.52 456 0.07
Overall 7.35 8.40 8.50 8.55 8.52 8.40 8.30 8.10 8.00 6.80| .090
acceptability
Kinnow: Papaya: Colour 8.50 8.47 8.40 8.35 8.27 8.15 7.90 7.75 7.60 | 7.50 0.11
Aonla: Cabbage o0 835 | 830 8.27 8.10 8.00 7.80 7.65 753 774 | 7.35 0.14
Body 8.13 8.07 8.00 7.97 7.80 7.71 7.63 7.57 7.40 277 0.15
Overall 8.00 7.93 7.80 7.75 7.60 7.53 7.45 7.39 7.25 717 230

*Figures given in parenthesis represent the agtegdortion of three fruits and one vegetable anlttkend




Table 4.120 Development of Kinnow, red grapes, paga and vegetable juice blends

Juice blend Parameter Proportion*/Sensory score CD.05)
10: 0 9.5:.0.5 9:1 8.5:15 8:2 7.5:25 7:3 6.5:3.5 60: 40 5.5:145
(4.4:3.6: | (4.23.4;: | (4:3.2: | (3.7:3.1: | (3.5:29: | (3.3:2.7: | (3.1:25: | (2.9:12.3: | (2.6:2.2: | (2.4:21
2:0) 1.9.0.5) | 1.8:1) 1.7:1.5) | 1.6:2) 1.5:25) | 1.4:3) 1.3:35) | 1.2:4) .1:4.5)
Kinnow: Red grapes: Colour 7.55 7.60 7.65 7.55 7.50 7.45 7.40 7.30 7.25| 7.20 0.11
Papaya: Tomato Flavour 7.80 7.87 782 | 7.65 7.60 7.53 7.45 739| 772|713 | 007
Body 8.40 8.35 8.29 8.13 7.90 7.75 7.67 7.54 7.33| .157 0.09
Overall acceptability 7.95 7.87 7.83 7.65 6.53 7.40 | 7.33 7.17 7.05 7.00 0.10
Kinnow: Red grapes: Colour 7.80 7.90 8.00 8.10 8.20 8.22 8.27 8.30 8.20| 8.10 0.16
Papaya : Carrot Flavour 7.05 8.07 810 | 8.20 8.25 8.32 8.40 837| 083|825 | 006
Body 8.32 8.35 8.40 8.45 8.50 8.54 8.50 8.47 8.40| .308 0.12
Overall acceptability 8.20 8.30 8.37 8.40 8.45 8.50 | 8.60 8.62 8.55 8.50 0.03
Kinnow: Red grapes: Colour 7.65 7.60 7.50 7.43 7.35 7.20 7.17 7.10 7.05| 6.95 0.06
Papaya : Beetroot Flavour 7.85 7.80 770 | 755 737 7.25 7.10 687| 636 | 647 | 003
Body 8.55 8.40 8.25 8.14 8.00 7.85 7.45 7.23 7.15| 057 0.17
Overall acceptability 8.00 7.90 7.85 7.69 7.45 7.30 | 7.21 7.17 7.00 6.90 0.12
Kinnow: Red grapes: Colour 7.70 7.73 7.70 7.63 7.55 7.47 7.35 7.29 7.15| 7.03 0.06
Papaya : Cabbage Flavour 8.05 7.97 773 | 751 7.35 7.20 7.13 702| 069 | 6.77 0.07
Body 8.45 8.30 8.15 8.07 7.93 7.85 7.70 7.60 7.45| 307 0.11
Overall acceptability 8.15 8.10 7.90 7.77 7.67 7.50 | 7.37 7.25 7.13 7.05 0.49

*Figures given in parenthesis represent the agiugdortion of three fruits and one vegetable inlilend




Kmnow: Red garapes Kimmnow: Red grapes: Papava

Kmnow: Aonla: Carrot

Kinnow: Red arapes: C'arrot Kmnow: Aonla: Red grapes: C'arrot

Plate 4.2 Best frnit and vegetable juice pulp blends of winter season



4.6 Effect of storage on quality characteristics fowinter season
juice blends

4.6.1 Kinnow based (two) fruit juice blends
4.6.1.1 Total soluble solids

The otal soluble solids (TSS) of blends ranged from 0D0to
12.80B (Table 4.121). The maximum TSS was recorded im&iv: red
grapes as 12.88 while it was minimum in control (10.6B). A marginal
increase in TSS of blends was recorded during gmwriarespective of
storage conditions. After six month, the TSS imsed from a mean
initial value of 10.83 to 11.3B. The changes were higher during ambient
storage as compared to refrigerated storage. Infscgnt effect of
interaction of various factors was observed dusharage.

4.6.1.2 Titratable acidity

Table 4.122 shows the effect of blending and sterag titratable
acidity (TA) of kinnow based (two fruit) blends. @&hiTA was maximum
(1.18%) in kinnow: aonla and minimum (0.90%) in kaw: papaya blend.
A marginal increase in the acidity of all blendssma&corded during the
storage of six month where increase was from amrage initial value of
1.04 to 1.07% after six month irrespective of sggaonditions however,
changes were insignificant. Products stored at ambitemperature
experienced more changes with a mean value of 1.86%gainst 1.05%
at low temperature storage which increased fromeaminitial value of
1.04 per cent. Interaction of various other factaf$ected the TA of

blends insignificantly.
4.6.1.3 Reducing sugars

It is clear from the Table 4.123 that the reducsugars content of
blends ranged from 4.55 to 6.46 per cent. The nrearimum reducing
sugars content was recorded in kinnow: red grapé&sjblend (control)
as 6.46% whereas it was minimum in control (4.55%6)lowed by
kinnow: aonla (4.56 per cent). An increasing trewads recorded in

reducing sugars content of all the blends duriregasje. It was recorded
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Table 4.121 Effect of storage on total soluble sdé (°B) of Kinnow based (two fruit)

juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©)
Kinnow (Control) 10.00 | 10.30 | 10.20 | 10.60 | 10.40| 10.25 | 11.13
Kinnow: Aonla (9.5: 0.5) 10.20] 10.40 | 10.30 | 10.70 | 10.50| 10.38 | 11.02
Kinnow: Papaya (8: 2) 10.30 | 10.71 | 10.52 | 10.90 10.75| 10.58
Kinnow: Red grapes (5.5: 4.5) 12.80 | 13.15 | 13.00 | 13.54 13.25 13.09
Mean 10.83 | 11.14 | 11.01 | 11.44 11.23
Grand Mean (I) 10.83 11.07 11.33
CDpos) Juice (J)=0.22 Storage conditions (C)= NStorage intervals (I)= 0.19 J X I=NS
Jx C=NS C x 1= NS JXx CxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.122 Effect of storage on titratable acidity(%) of Kinnow based (two fruit)

juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Kinnow (Control) 1.07 | 1.10 1.09 1.11 1.09 | 1.09 1.06
Kinnow: Aonla (9.5: 0.5) 1.18| 1.20 1.19 1.22 1.21 1.20 1.05
Kinnow: Papaya (8: 2) 0.90 0.92 0.91 0.93 0.92 0.91
Kinnow: Red grapes (5.5: 4.5)] 1.02 1.03 1.03 1.05 1.04 1.03
Mean 1.04 1.06 1.06 1.08 1.07
Grand Mean (1) 1.04 1.06 1.07
CDpos) Juice (J)=0.07 Storage conditions (CB= N Storage intervals (I)= NS Jx 1= NS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.123 Effect of storage on reducing sugars (Pof Kinnow based (two fruit)

juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand

0 3 6 Mean Mean
AT RT AT RT ) ©)

Kinnow (Control) 4.55 4.59 4.58 4.61 4.6( 4.5p 5.15
Kinnow: Aonla (9.5: 0.5) 4.56 4.58 4.56 4.59 457 .57 5.14
Kinnow: Papaya (8: 2) 4.90 4.94 4.92 4.98 4.95 4.93
Kinnow: Red grapes (5.5: 4.5) 6.46 6.49 6.48 6.52 .506| 6.49
Mean 5.12 5.15 5.14 5.18 5.16
Grand Mean (1) 5.12 5.14 5.17
CDpos) Juice (J)=0.08 Storage conditions (CB= N Storage intervals (I)= NS Jx 1= NS

J X C=NS

C x 1= NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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to increase from an average initial value of 5.D25.17% during six
month of storage. An increase from average inii@ue of 5.12 to 5.15%
was recorded at ambient temperature as against%b.ad refrigerated
conditions. Besides, interaction of various factmgealed the non-significant

results for change in reducing sugars.
4.6.1.4 Total sugars

It is evident from the Table 4.124 that total sugyar all the blends
ranged from 7.42 to 9.62 per cent. The mean maxintotal sugars
content was recorded in kinnow: red grapes juiantl(control) as 9.62%
whereas it was minimum in kinnow: papaya juice hblefv.42%). An
increasing trend was recorded in total sugars adntd all the blends
during storage. It was recorded to increase fromaa@rage initial value
of 8.06 to 8.11% during six month of storage. Therage temperature did
not show any significant effect on the total sugafsdifferent blends
however, it resulted in an increase from averagtalnvalue of 8.06 to
8.09 at ambient temperature as against 8.08% aitgezhited conditions.
Besides, interaction of various factors revealed the results for change in total

sugars were insignificant.

4.6.1.5 Ascorbic acid

Table 4.125 shows the ascorbic acid content ofdinbased (two fruit)
juice blends which varied from 15.20 to 40.21 m@1iL. A significant decrease
in ascorbic acid content of juice blends was reedrdith the advancement of
storage period. It was significantly affected bythastorage intervals and
conditions. The ascorbic acid content decreased fo initial value of 24.87 to
20.68 mg/100 mL after six month of storage irresipecof storage conditions.
The mean ascorbic acid content at ambient storager@corded as 22.37 mg/100
mL as against 23.18 mg/100 mL at refrigerated g®rahich decreased from a
mean initial value of 24.87mg/100 mL. Various iateion factors also affected

the ascorbic acid content of blends during storage.
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Table 4.124 Effect of storage on total sugars (%)f &innow based (two fruit) juice

blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Kinnow (Control) 7.65 7.68 7.66 7.70 7.68 7.67 | 8.09
Kinnow: Aonla (9.5: 0.5) 7.55 7.58 7.57 7.60 7.58 | 7.57 8.08
Kinnow: Papaya (8: 2) 7.42 7.46 7.44 7.49 7.47 7.45
Kinnow: Red grapes (5.5: 4.5)] 9.62 9.65 9.64 9.69 9.67 9.65
Mean 8.06 8.09 8.08 8.12 8.1(Q
Grand Mean (I) 8.06 8.09 8.11
CDgposy Juice (J)=0.07 Storage conditions (C¥ N Storage intervals (I)= NS J X I=NS
Jx C=NS C x 1= NS JXxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (8%

Table 4.125 Effect of storage on ascorbic acid (mdJ0 mL) of Kinnow based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT J) ©)

Kinnow (Control) 25.50| 22.76] 23.87 20.14 2147 B3.p 22.37
Kinnow: Aonla (9.5: 0.5) 40.21] 37.52 38.30 34.72 .28 | 37.87 23.18
Kinnow: Papaya (8: 2) 18.55 16.26 17.16 14.46 15/826.80
Kinnow: Red grapes (5.5: 4.5) 15.2D 12.63 13.86 510, 11.72 13.19
Mean 24.87| 22.29] 23.2¢ 1996 21.40
Grand Mean (1) 24.87 22.79 20.68
CDpos) Juice (J)=0.29 Storage conditions (CO0 Storage intervals (I)= 0.25 J x.B9

J X C=NS

Cx1=0.35

JXCXI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

Table 4.126 Effect of storage on total phenolics @100 mL) of Kinnow based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©)
Kinnow (Control) 8.45 7.34 7.78 5.10 6.64 7.30 8.2
Kinnow: Aonla (9.5: 0.5) 23.05| 20.37 21.5p 18.16 .68 | 20.97 18.61
Kinnow: Papaya (8: 2) 18.56 17.09 17.82 15.48 16|717.37
Kinnow: Red grapes (5.5: 4.5) 30.26 28.51 27.47 24826| 25.35 28.01
Mean 20.08 18.33] 18.65 16.26 17.11
Grand Mean (I) 20.08 18.49 16.68
CDgpos) Juice (J)=0.18 Storage conditions (CYR30 Storage intervals ()= 0.16 J»0I131
Jx C=0.26 Cx1=0.22 JxCxI=0.44

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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4.6.1.6 Total phenolics

The total phenolics content of kinnow based (twuit)rjuices/pulps
blends are presented in Table 4.126. The Maximual finenolics content was
recorded in kinnow: red grapes blend as 30.25 nf@grD followed by kinnow:
aonla blend (23.05 mg/100 mL). A significant effeaft storage period and
conditions was noticed on total phenolics of blentslecreased from a mean
initial value of 20.08 to 16.68 after six month. sfgnificant effect of various
interaction factors on total phenolics was recordeding storage of six month.

4.6.1.7 Total carotenoids

The total carotenoids content in blends rangenhfio34 to 3.21 mg/100
mL (Table 4.127). The mean maximum total carotemcimhtent was recorded in
kinnow: papaya blend (3.21 mg/100 mL) followed lopntrol (2.39 mg/100 mL).
A gradual decrease in total carotenoids of blends noticed with increase in
storage period however, the reduction was not ogmt. It was recorded to
decrease from an average initial value of 2.3220 2ng/100 mL after six month.
The reduction was more at ambient storage (froravanage initial value of 2.32
to 2.30 mg/100 mL) as compared to refrigeratedagi@i(from an average initial
value of 2.32 to 2.31 mg/100 mL). No significanteet of various interaction
factors was recorded on total carotenoids of blends

4.6.1.8 Antioxidant activity

Antioxidant activity (AA) of blends ranged from 20 to 65.62%
being maximum in kinnow: red grapes (65.62%) angdimum in control
(24.00%) (Table 4.128).With the advancement of ager period AA of
blends experienced significant decrease. Mean Ai#rasix month was
recorded as 45.64% which decreased from its aveiagml value of
49.90 per cent. Retention of AA was more during a&anb storage as
compared to refrigerated storage where AA decredsad a mean initial
value of 49.90 to 48.01 at ambient storage as a&gau/7.25% at

refrigerated storage.
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Table 4.127 Effect of storage on total carotenoidéng/100 mL) of Kinnow based

(two fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©

Kinnow (Control) 2.39 2.36 2.37 2.34 2.36 2.3 2.30
Kinnow: Aonla (9.5: 0.5) 2.34 2.32 2.33 2.30 232 32 2.31
Kinnow: Papaya (8: 2) 3.21 3.19 3.2( 3.18 3.20 3.20
Kinnow: Red grapes (5.5: 4.5) 1.34 1.3P 1.33 1.80 .321| 1.33
Mean 2.32 2.30 2.31 2.28 2.3(
Grand Mean (I) 2.32 2.30 2.29
CDpos) Juice (J)=0.18  Storage conditions (CB= N Storage intervals (I)= NS J x 1= NS

Jx C=NS

C x ISN

JxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.128 Effect of storage on antioxidant actity (%) of Kinnow based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©

Kinnow (Control) 24.00| 23.81] 22.43 21.2p 2091 22.7 48.01
Kinnow: Aonla (9.5: 0.5) 50.43] 48.37 4721  46.33 546 | 48.06 47.25
Kinnow: Papaya (8: 2) 59.56 57.6D 56.38 55.41 54|8%57.22
Kinnow: Red grapes (5.5: 4.5) 65.6p 62.19 60.7/0 541, 59.33 62.50
Mean 49.90| 47.99] 46.68 46.13  45.16
Grand Mean (1) 49.90 47.34 45.64
CDpos) Juice (J)=0.34  Storage conditions (C40 Storage intervals (I)= 0.29 J 0158

JXxC=NS

CxlI=041

JxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.129 Effect of storage on non-enzymatic braving of Kinnow based (two

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT Q) ©

Kinnow (Control) 0.754| 0.761] 0.757% 0.766 0.761 076 0.944
Kinnow: Aonla (9.5: 0.5) 0.787] 0.794 0.790 0.798 79 | 0.793 0.942
Kinnow: Papaya (8: 2) 0.893 0.901 0.897 0.908 0.902.900
Kinnow: Red grapes (5.5: 4.5) 1.32p 1.316 1.3p0 19.3 1.323 1.321
Kinnow (Control) 0.940 0.943 0941 0.948 0.945
Grand Mean (1) 0.940 0.942 0.946
CDpos) Juice (J)=0.01 Storage conditions (CB= N Storage intervals (I)= NS Jx 1= NS

JXxC=NS

CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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4.6.1.9 Non-enzymatic browning

Data showing the effect of storage on non-enzymbtavning (NEB) are
presented in Table 4.129. NEB of all the blendsfeddd significantly
depending on the composition of blends. Highest NE&s recorded in
kinnow: red grapes blend as 1.326 followed by kiwnpapaya (0.893). A
marginal increase in mean NEB was recorded durtogage. Kinnow: red
grapes blend exhibited a insignificant decreasdNEB during storage.
Average NEB after six month was recorded as 0.94ficv increased
from an average initial value of 0.940. Average NBRBs recorded as
0.944 and 0.942 during six month of ambient andigefrated storage,
respectively which increased from a mean initialueaof 0.940.

4.6.1.10 Sensory quality

Table 4.130 shows the colour score for kinnow based fruit) blends.
The colour score of the blends ranged from 7.40.&8. A gradual but non-
significant decrease in colour score was recordethg storage. A mean colour
score was recorded as 7.16 after six month whiadredsed from an average
initial value of 7.46. More decrease in colour scavas recorded at ambient
storage as compared to refrigerated storage.

A gradual decrease in flavour score of blends vem®rded with the
advancement of storage period (Table 4.131). Itedsed to a mean value of
6.31 at ambient storage from a mean initial valic6.81 as against 6.57 at
refrigerated storage. No significant effect of was interaction factors was
recorded during storage.

Body score of the blends varied from 6.30 to 7(%@ble 4.132). A
marginal decrease in body score of blends was dedowith the advancement of
storage period. The body score decreased from emrage initial value of 6.87 to

6.69 after six month of storage irrespective ofage conditions.

Similarly, a gradual decrease in overall accefitglsicore of blends was
recorded during storage of six month with mean&#& 167 which decreased from
a mean initial value of 6.98 irrespective of st@agnditions (Table 4.133). The
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minimum changes were noticed at refrigerated stovelgere mean initial overall

acceptability score of 6.98 decreased to 6.87 amsig6.81 at ambient storage.

Table 4.130 Effect of storage on colour of Kinnowdsed (two fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Kinnow (Control) 7.53 6.70 6.90 6.50 6.8( 6.8D 7.26)
Kinnow: Aonla (9.5: 0.5) 7.53 7.70 7.80 7.60 7.70 .67 7.36
Kinnow: Papaya (8: 2) 7.40 7.2Q 7.3( 7.00 7.20 7.22
Kinnow: Red grapes (5.5: 4.5) 7.5( 7.30 7.40 7.20 .307| 7.34
Mean 7.49 7.23 7.35 7.08 7.25
Grand Mean (I) 7.46 7.29 7.16
CDgposy Juice (J)=0.19 Storage conditions (C N Storage intervals (I)= NS Jx 1= NS
Jx C=NS CxI=NS JXxCxI|=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.131 Effect of storage on flavour of Kinnovbased (two fruit) juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Kinnow (Control) 6.33 | 5.80 6.10 5.50 5.87 5.92 6.31
Kinnow: Aonla (9.5: 0.5) 6.83 | 5.00 6.00 4.50 5.50 5.57 6.57
Kinnow: Papaya (8: 2) 7.00 6.70 6.80 6.50 6.60 6.72
Kinnow: Red grapes (5.5: 4.5) 7.40| 7.20 7.30 7.00 7.10 | 7.20
Mean 6.89 6.18 6.55 5.88 6.27
Grand Mean (1) 6.81 | 6.36 6.07
CDpos) Juice (J)=0.45 Storage conditions (C)= NSStorage intervals (I)= NS J x 1= NS
Jx C=NS CxI=NS JXCXxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.132 Effect of storage on body of Kinnow basl (two fruit) juice blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean Mean
AT RT AT RT ) ©)
Kinnow (Control) 6.30 6.20 6.20 6.10 6.2( 6.20 6.75
Kinnow: Aonla (9.5: 0.5) 6.87 6.80 6.90 6.70 6.80 .816 6.81
Kinnow: Papaya (8: 2) 6.80 6.6Q 6.7( 6.50 6.60 6.64
Kinnow: Red grapes (5.5: 4.5) 7.5( 7.40 7.50 7.20 .407| 7.40
Mean 6.87 6.75 6.83 6.63 6.79
Grand Mean (I) 6.87 6.74 6.69
CDgposy Juice (J)=0.24  Storage conditions (C¥ NStorage intervals (I)= NS Jx1=NS

Jx C=NS

CxI=NS

JXCXI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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Table 4.133 Effect of storage on overall acceptaltil of Kinnow based (two fruit)

juice blends
Juice Storage interval (month)/Storage condition ar@dr | Grand
0 3 6 Mean Mean
AT RT AT RT ) ©
Kinnow (Control) 6.50 6.30 6.30 5.80 6.03 6.24 6.8
Kinnow: Aonla (9.5: 0.5) 7.13 7.00 7.07 6.83 6.97 .0 6.87
Kinnow: Papaya (8: 2) 6.80 6.7Q 6.7( 6.50 6.60 6.68
Kinnow: Red grapes (5.5: 4.5) 7.5( 7.40 7.4 7.20 .407 7.40
Mean 6.98 6.85 6.87 6.58 6.75
Grand Mean (I) 6.98 6.86 6.67
CDgposy Juice (J)=0.22  Storage conditions (C N Storage intervals (I)= NS J X I=NS

JXxC=NS CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2Q)

4.6.2 Kinnow based (three) fruit juice blends

4.6.2.1 Total soluble solids (TSS)

RT= Refrigerated temperature (83

Data given in Table 4.134 reveal that the totdlilsdle solids in blends

ranged from 10.00 to 12.88. Significant difference was recorded in TSS

content of all blends. Maximum TSS was recorde#liimow: aonla: red grapes

(12.60B) while minimum value was 10.0B in kinnow juice sample (control). A

gradual increase in TSS was recorded with the ambraant of storage period

which increased from average initial value of 11t8711.73B after six month

irrespective of all the factors however, changeseewen-significant. Juice blends

stored at ambient temperature showed more incredseS (from an initial value

of 11.37 to 11.58) while those stored at refrigerated temperateselted in a

minimum change (from an initial value of 11.37 th3(B) during storage. The

interaction of various factors revealed the nomigicant results for change in

TSS during storage at both the temperatures.

4.6.2.2 Titratable acidity

Data obtained for the changes in titratable agidit the kinnow based

(three fruit) blends during storage are presentedlable 4.135. The mean

maximum titratable acidity (1.07%) was recorded dontrol which was

statistically at par with kinnow: aonla: red grapesile minimum was recorded
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as 0.82% in the kinnow: red grapes: papaya blengtadlual increase in titratable

acidity was recorded from an initial mean valueL@f0 to 1.03% after six month

of storage however, changes were not significahbnges were more at ambient

storage where increase was from mean initial vafue00 to 1.02% as compared

to refrigerated storage where the increase was &romean initial value of 1.00 to

1.01 per cent. Insignificant effect of differentaraction factors was observed for

all the blends.

4.6.2.3 Reducing sugars

Perusal of data presented in Table 4.136 revea#d tbducing
sugars content ranged from 4.55 to 6.71% in diffier&innow based
(three fruit) juice/pulp blends. Kinnow: red grap@®nla blend contained
maximum reducing sugars content as 6.71% followgdkibnow: papaya:
aonla juice/pulp blend (4.92%). It was minimum iantrol (4.55%). No
significant variation was recorded in reducing stsgaontent of all the
treatments. An increasing trend of reducing sugas noticed in all the blends
during the storage irrespective of storage conaiticA gradual increase from
an initial value of 5.25 (0 day) to 5.28 (3 mon#dmnd finally to 5.30% (6
month) was recorded during the storage. Storagealitioms also did not
affect the reducing sugars content as the increes® recorded from an
average initial value of 5.25 to 5.28% in ambietdrage as against 5.27%

in refrigerated storage.

Table 4.134 Effect of storage on TSSE) of Kinnow based (three fruit) juice blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow (Control) 10.00 | 10.30| 10.20| 10.60| 10.40 | 10.25]| 11.58
Kinnow: Aonla: Red grapes (5.7: 0.3: 4) 12.60 | 12.80| 12.70| 13.10 12.90 | 12.78 | 11.50
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 18.3 10.55| 10.43 | 10.70 10.60 | 10.51
Kinnow: Red grapes: Papaya (4.4: 3.6:2)12.48 | 12.60 | 12.57 | 12.84 12.70 12.61
Mean 11.37| 11.56| 11.48| 11.81 11.65
Grand Mean (1) 11.37 11.52 11.73
CDpos) Juice (J)=0.35  Storage conditions (88  Storage intervals (I)= NS JXxISN
Jx C=NS Cx1=NS JXxCxI=NS

AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.135 Effect of storage on titratable acidity{%) of Kinnow based (three fruit)
juice blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) ©
Kinnow (Control) 1.07 1.10 1.09 1.11 1.09 1.0p 1.02
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 1.05 1.07 .061| 1.08 1.07 1.07 1.01
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 1.06 1.07 1.071.09 1.08 1.07
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 0.82 0|84.83 0.85 0.84 0.83
Mean 1.00 1.02 1.01 1.03 1.02
Grand Mean (I) 1.00 1.02 1.03
CDgpos) Juice (J)=0.04 Storage conditions (CB¥ N Storage intervals (I)= NS JxI=NS
J X C=NS CxI=NS JXCxI=NS

AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.136 Effect of storage on reducing sugars (Pof Kinnow based (three fruit)
juice blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT | AT RT Q@ | ©
Kinnow (Control) 4.55 4.59 4.58 4.61 4.60 4.58 5.28
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 6.71 6.5 .736| 6.77 6.75 6.74 5.27
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 4.9p 4.94 4.934.97 4.95 4.94
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 4.82 4/861.84 4.88 4.86 4.85
Mean 5.25 5.29 5.27 5.31 5.29
Grand Mean (I) 5.25 5.28 5.30
CDgos) Juice (J)=0.05 Storage conditions (C)= NS Storage intervals ()= NS J x I= NS
Jx C=NS CxI=NS JXxCxI=NS

AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.2.4 Total sugars

It is evident from the Table 4.137 that blendingjwice resulted in
increase of total sugars in all the blends excdpnéw: papaya: aonla
blend. The mean maximum total sugars content waerded in kinnow:
aonla: red grapes juice blends as 9.28% whereasag minimum in
kinnow: papaya: aonla blend (7.28%). An increasirend was recorded
in total sugars content of all the blends with #vancement of storage
period. It was recorded to increase from an averagml value of 8.29 to
8.34% after six month of storage. Temperature diat show any
significant effect on the total sugars of differebtends however, it
resulted in an increase from average initial vahfe8.29 to 8.32 at
ambient temperature as against 8.31% at refrigdratenditions. Besides,
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interaction of various factors revealed the nomigicant results for change in

total sugars.

4.6.2.5 Ascorbic acid

The perusal of data in Table 4.138 indicates thsdogbic acid in
juice blends improved significantly by blending &fhnow juice with
aonla and papaya juice/pulp however, in kinnow: mpépes: papaya
blend it was found to decrease significantly. Awpraascorbic acid
content was recorded to be in the range of 11.635%g/100 mL. The
mean maximum ascorbic acid content was recordellinnow: papaya:
aonla blend (59.12 mg/100 mL) while it was minimum kinnow: red
grapes: papaya (11.65 mg/100 mL). A decreasingdtweas recorded for
ascorbic acid content of all the blends duringdtwage, irrespective of storage
conditions. Average ascorbic acid content was reéedr to decrease
significantly from an initial value of 30.71 to 2&& mg/100 mL after six
month of storage, irrespective of storage condgionThe decrease was
higher at ambient storage where the decrease voas 80.71 to 25.21 as

against 27.79 mg/100 mL at refrigerated storage.

4.6.2.6 Total phenolics

Data showing the effect of storage intervals amlagfe conditions on kinnow
based (three fruit) juice/pulp blends are presemtéelthble 4.139. Total phenolics
content (TPC) was found to be in the range fronb 83192.61 mg/100 mL. A

significant difference in the mean TPC was recoraeall the blends. It was

highest in kinnow: aonla: red grapes (92.61 mg/tQ) while lowest in control

(8.45 mg/100 mL). A gradual decrease in the TPC reasrded from a mean
initial value of 45.07 to 36.20 mg/100 mL with tadvancement of storage. TPC
was found to be affected significantly by storagedition. It decreased from an
average initial value of 45.07 to 39.72 at ambmsntage against 41.42 mg/100
mL at refrigerated storage. A significant effectvairious interaction factors on

total phenolics was also recorded for all the béend
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Table 4.137 Effect of storage on total sugars (%)f &innow based (three fruit) juice

blends
Juice Storage interval (month)/Storage condition ar@rn Grand
0 3 6 Mean | Mean
AT RT | AT RT QO | ©
Kinnow (Control) 7.65 7.68 7.66 7.7( 7.68 7.67 8.82
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 9.28 9.34 .329| 9.36 9.33 9.32 8.31
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 7.2B 7.31 7.307.33 7.32 7.30
Kinnow: Red grapes: Papaya (4.4: 3.6: ]2) 8.04 8|98.97 9.01 8.98 8.97|
Mean 8.23| 8.33] 8.31 8.3 8.33
Grand Mean (I) 8.29 8.32 8.34
CDgos) Juice (J)=0.07 Storage conditions (C)= NStorage intervals ()= NS J x I= NS
J X C=NS Cx1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.138 Effect of storage on ascorbic acid (mid@JO0 mL) of Kinnow based (three
fruit) juice blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow (Control) 25.50| 22.76 23.82 20.14 21.77 B3|225.21
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 26.58 24/595.20| 21.68 23.67 2472  27.19
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 59.12 4219 831} 30.26 44.29 47.81
Kinnow: Red grapes: Papaya (4.4: 3.6:2) 11{65 9/870.32| 8.21 9.66 10.23
Mean 30.71] 24.85 27.8p 20.07 24.8%
Grand Mean (1) 30.71 26.33 22.46
CD.os Juice (J)=0.33  Storage conditions (C30 Storage intervals (I)= 0.29 Jx 180
JxC=0.47 Cx1=0.40 JxCxI1=0.81
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.139 Effect of storage on total phenolics @100 mL) of Kinnow based
(three fruit) juice blends
Juice Storage interval (month)/Storage condition ar@rn Grand
0 3 6 Mean | Mean
AT RT | AT RT QO | ©
Kinnow (Control) 8.45 7.34| 7.78 5.1( 6.68 7.30 9{7
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 92.61 85(687.39| 76.31 82.35 86.1p 41.42
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 43.33 35.86 637 28.59 33.46 36.9%
Kinnow: Red grapes: Papaya (4.4: 3.6:2) 35|87 280.82.13| 27.69 29.39 31.90
Mean 45.07| 39.69 41.24 3442 37.97
Grand Mean (1) 45.07 40.46 36.20
CDpos) Juice (J)= 6.32  Storage conditions (C23  Storage intervals (I)= 4.28  J x 4.
J X C=4.56 CxI1=7.40 JXCxI1=4.79

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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4.6.2.7 Total carotenoids

Total carotenoids content of different blends aieeg in Table
4.140 which varied from 1.40 to 4.41 mg/100 mL. Timean maximum
total carotenoids content was recorded in kinnowpagya: aonla (4.41
mg/100 mL). A marginal decrease in total carotesodad all the blends
was recorded during storage where decrease was a6t to 2.57
mg/100 mL however, losses were insignificant. Asignificant effect of
various interaction factors was recorded for tatatotenoids content of
all the blends.

Table 4.140 Effect of storage on total carotenoidéng/100 mL) of Kinnow based
(three fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT | AT RT ) ©

Kinnow (Control) 2.39 2.36 2.37 2.34 2.36 2.37 2.58
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 1.40 1.86 .381| 1.34 1.38 1.38 2.59
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 4.40 4.38 4.404.37 4.39 4.39
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 2.3 2|122.22 2.20 2.20 2.22
Mean 2.61 2.58 2.59 2.56 2.58
Grand Mean (I) 2.61 2.59 2.57

CD.05) Juice (J)=0.14 Storage conditions (C5 N Storage intervals (I)=NS J x = NS

Jx C=NS

CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2Q)

4.6.2.8 Antioxidant activity

RT= Refrigerated temperature (83

Data on the effect of storage on the antioxidartivity (AA) of blends

are presented in Table 4.141. The antioxidant @gtirkanged from 24.00

to 65.48% in different blends. Significant diffexxas were observed in

the AA of all the juice blends. Storage intervalpiosed a significant

effect on the antioxidant activity of all the blendThe AA was observed

to decrease from an average mean value of 52.7daf) to 48.77 (6

month) during storage. Changes were lower at antbiemperature as

compared to refrigerated temperature in case ofb&hds where AA
reduced from 52.74 to 51.13 at ambient temperature from 52.74 to

50.37 at refrigerated temperature. Similar trena@senrecorded in all the

juice blends. Besides, the interaction of varioastdrs revealed the non-

significant results for change in antioxidant adtv
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Table 4.141 Effect of storage on antioxidant actity (%) of Kinnow based (three

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@rn Grand
0 3 6 Mean | Mean
AT RT | AT RT ) ©

Kinnow (Control) 24.00f 23.81 2248 21.22 20.91 32|751.13
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 59.09 57|8%6.34| 56.10 55.25 57.28 50.3
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 62.40 60.08 439| 58.14 56.17 59.77
Kinnow: Red grapes: Papaya (4.4: 3.6:2) 65[48 43.32.67| 62.09 60.29 63.23
Mean 52.74| 51.24 50.21 49.39 48.16
Grand Mean (1) 52.74 50.74 48.77

CD.05)
Jx C=NS Cxl=1.61

JXCXI=NS

Juice (J)=1.50 Storage conditions (CB52. Storage intervals (1)=1.43 JxI=1.86

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

4.6.2.9 Non-enzymatic browning

It is clear from the data given in Table 4.142tthlae mean non-

enzymatic browning (NEB) increased with the advanest of storage

period. A marginal decrease was recorded in NERiohow: red grapes:

papaya and kinnow: aonla: red grapes blends. ThB NEall the blends

varied significantly with highest value for kinnowaonla: red grapes
blend (1.560) and the lowest for kinnow (0.754). significant effect of

storage period and storage conditions was recoate®EB of juices. It

increased from a mean initial value of 1.214 tolT.2Besides, interaction of

various factors did not impose significant changeNEB.

Table 4.142 Effect of storage on non-enzymatic braving of Kinnow based (three

fruit) juice blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow (Control) 0.754 | 0.767| 0.759 0.774 0.766 0.764..216
Kinnow: Aonla;: Red grapes (5.7: 0.3: 4) 1.560| 1.555| 1.558 1.548 1.554 1.553.215
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 1.104 | 1.112] 1.109 1.121 1.114 1112
Kinnow: Red grapes: Papaya (4.4: 3.6: R)1.436 | 1.432| 1.433 1.429 1.433 1.483
Mean 1.214| 1.217| 1.21§ 1.218 1.217
Grand Mean (1) 1.214 1.215 1.217
CD.os) Juice (J)=0.04 Storage conditions (C)= NS Storage intervals (I)= NS JXxISN
JxC=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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4.6.2.10 Sensory quality

The colour rating was found to increase by blendofgjuices (Table
4.143). It was highest (7.70) in kinnow: red grappapaya juice blend
while lowest colour rating was recorded for purarow juice. The colour
rating of blends showed slight decrease duringagjer It was found to
decrease from an initial value of 7.35 to 7.16 &t month of storage
however, changes were not significant. Blends stoeg¢ refrigerated
temperature had better liking than those storecdmabient temperature.
Colour rating decreased from an initial value 083 to 7.23 and 7.29 at
ambient and refrigerated storage conditions, reSpely. The colour

rating was not significantly affected by variouseraction factors.

Data showing the effect of storage on the flavating of kinnow:
red grapes: papaya and vegetable juice blends repted in the Table
4.144. During storage the blends suffered lossesflavour score.
However blends stored at low temperature were belizn those stored at
ambient temperature. During storage, the flavoumgawas observed to
decrease non-significantly from mean initial valeé 6.63 to 5.98.
Highest flavour rating was recorded as 7.60 (kinno®&d grapes: papaya
blend) while it was lowest for control (6.00). Vaus interaction factors
did not affect the flavour during the storage ipestive of storage

conditions.

Perusal of the data presented in Table 4.145 atdi perceivable
decrease in the body score of all the blends. Tdoylscore was recorded
to increase with the blending. During storage, thedy score was
recorded to decrease from 7.10 at 0 day to 6.8® ahonth. Storage
conditions also affected the body score of blenssmre decrease was
recorded at ambient storage conditions. Besides, tthanges were non-

significant irrespective of various interaction facs.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends. The OAA score bfends exhibited a
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gradual decrease with the advancement of storageditons (Table
4.146). Kinnow: red grapes: papaya obtained superading (7.50) for
OAA while control obtained lowest score on Hedomicale (6.50) for
OAA except control. The storage temperature alstuanced the OAA
score as it was lower (6.81) at ambient temperaageompared to low
temperature storage (6.87) which decreasd from anmaitial value of
6.98. The OAA rating was found to decrease fromamarage initial value
of 6.98 to 6.67 during six month of storage howevehanges were

insignificant.

Table 4.143 Effect of storage on colour of Kinnowdsed (three fruit) juice blends

Juice Storage interval (month)/Storage conditiopn ar@r| Grand
0 3 6 Mean | Mean
AT [ RT | AT RT QO | ©
Kinnow (Control) 7.00| 6.90 6.9( 6.70 6.90 6.90 7.23
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 7.0 7.30.407| 7.10 7.30 7.35 7.29
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 720 710 7[177.06 7.10 7.14
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 7.70 7.7070 7.50 7.60 7.65
Mean 7.35| 7.25 7.29 7.09 7.23
Grand Mean (1) 7.35 7.27 7.16
CDpos) Juice (J)= 0.20  Storage conditions (C N  Storage intervals ()= NS Jx I= NS
J X C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.144 Effect of storage on flavour of Kinnovbased (three fruit) juice blends
Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT | RT | AT RT ) ©
Kinnow (Control) 6.00| 5.000 5.00 4.0¢ 4.30 5.05 6.27
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 6.70 6.60.706| 6.50 6.60 6.63 6.33
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 6.20 6.00 6.005.70 5.80 5.98
Kinnow: Red grapes: Papaya (4.4: 3.6: ) 7.60 7.50.50 7.40 7.50 7.52
Mean 6.63| 6.28 6.30 5.9( 6.05
Grand Mean (1) 6.63 6.29 5.98
CDgos) Juice (J)= 0.35  Storage conditions (NB- Storage intervals (N=NS  JxI=NS
Jx C=NS C xI=NS JxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.145 Effect of storage on body of Kinnow basl (three fruit) juice blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT | RT | AT RT Q) ©
Kinnow (Control) 7.00| 6.90 7.00 6.8( 6.90 6.93 6.97
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 7.20 7[0.107| 6.90 7.00 7.08 7.00
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 7.00 6.90 6.806.80 6.70 6.87
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 7.20 7.00.10 6.80 7.00 7.05]
Mean 7.10| 6.98 7.00 6.83 6.90
Grand Mean (1) 7.10 6.99 6.86
CDp.os) Juice (J)=NS Storage conditions (C) = NStorage intervals ()= NS J x I=NS
JXC=NS CxI=NS JXCXI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

Table 4.146 Effect of storage on overall acceptaltif of Kinnow based (three fruit)

juice blends
Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT | RT | AT RT Q) ©)
Kinnow (Control) 6.50| 6.300 6.30 5.8( 6.03 6.24 6.81
Kinnow: Aonla: Red grapes (5.7: 0.3: 4 7143 7,00 .077| 6.83 6.97 7.02 6.87
Kinnow: Papaya: Aonla (7.2: 1.8: 1) 6.80 6.0 6.706.50 6.60 6.68
Kinnow: Red grapes: Papaya (4.4: 3.6: 2) 7.60  7.40.40 7.20 7.40 7.40
Mean 6.98| 6.85 6.87 6.5§ 6.75
Grand Mean (I) 6.98 6.86 6.67
CDg.os) Juice (J)= 0.22 Storage conditions (C)= NS Storage intervals (I)= NS Jx 1= NS
Jx C=NS C x 1= NS JXx CxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

4.6.3 Kinnow: Aonla and vegetable juice blends

4.6.3.1 Total soluble solids (TSS)

Data given in Table 4.147 reveal that the totdlildle solids in blends
ranged from 9.30 to 11.28. Significant difference was recorded in TSS cohte
of all blends. Maximum TSS was recorded in kinnaanla: beetroot (11.2B)
while minimum value was recorded as $B@n kinnow: aonla: cabbage blend.
A gradual increase in TSS was recorded with theadement of storage period
which increased from average initial value of 10t@210.47B after six month
irrespective of all the factors however, changesevm@n-significant. Juice blends
stored at ambient temperature showed more incredseS (from an initial value

of 10.12 to 10.3%B) while those stored at refrigerated temperatesalted in a

176



minimum change (from an initial value of 10.12 @.24B) during storage. The
interaction of various factors revealed the nomigicant results for change in

TSS during storage at both the temperatures.
4.6.3.2 Titratable acidity

Data obtained for the changes in titratable agiditthe kinnow: aonla
and vegetable blends during storage are presentédhle 4.148. A significant
difference was recorded in the titratable acidityalb the blends. It ranged from
0.66 to 1.18 per cent. The mean maximum titrataedality (1.18%) was
recorded in control while minimum was recorded &6% in the kinnow: aonla:
carrot blend. A gradual increase in titratable igidras recorded from an initial
mean value of 0.99 to 1.02% after six month ofajerhowever, changes were
insignificant. Changes were more at ambient stosalgere increase was from
mean initial value of 0.99 to 1.01% as comparecktogerated storage where the
increase was from a mean initial value of 0.99 1@01per cent. Insignificant

effect of different interaction factors was obsel¥er all the blends.

4.6.3.3 Reducing sugars

Perusal of data presented in Table 4.149 reveadd thducing
sugars content of blends ranged from 3.82 to 5.46 gent. Kinnow:
aonla: beetroot blend contained the maximum redysungars content as
5.46% followed by control (4.56%). It was minimum kinnow: aonla:
cabbage (3.82%). No significant variation was reesr in reducing
sugars content of all the blends. An increasingdref reducing sugars was
noticed in all the blends during the storage, peesive of storage conditions. A
gradual increase from an initial value of 4.55 @yjQto 4.57 (3 month)
and finally to 4.59% (6 month) was recorded durthg storage. Storage
conditions also did not affect the reducing sugasatent as the increase
was recorded from an average initial value of 4t6%4.58% in ambient

storage as against 4.56% in refrigerated storage.

177



Table 4.147 Effect of storage on
vegetable blends

total soluble sals (°B) of Kinnow: Aonla and

Juice

Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Aonla (9.5: 0.5) 10.20 10.4p 10.30 10.y0 .500] 10.38| 10.32
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 9.86 9.98 9.9210.23 | 10.11 9.99 10.24
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 9.99 10.18 .0®| 10.31| 10.2Q0 10.12
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 11.24 11.411.36 | 11.78] 11.58 11.44
Kinnow: Aonla: Cabbage (9: 0.5: 5) 9.30 9.50 9.43 .729| 9.61 9.48
Mean 10.12 10.29| 10.21 10.55 10.40
Grand Mean (1) 10.12 10.25 10.47
CDp.os Juice (J)=0.14 Storage conditions (R Storage intervals (I)= NS J NS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.148 Effect of storage on titratable acidity(%) of Kinnow: Aonla and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) ©
Kinnow: Aonla (9.5: 0.5) 1.18 1.20 1.19 1.2p 121 .2Q 1.01
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 1.15 1.17 1.161.18 1.17 1.16 1.00
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 0.66) 0.67 ®.6 0.68 0.67 0.67
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 0.84 0.86 .8 0.88 0.86 0.86
Kinnow: Aonla: Cabbage (9: 0.5: 5) 1.12 1.14 1.13 .151| 1.14 1.13
Mean 0.99 1.01 1.00 1.02 1.01
Grand Mean (1) 0.99 1.00 1.02
CDg.os) Juice (J)=0.05 Storage conditions=(8p  Storage intervals (I)= NS IFNS
JXx C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.149 Effect of storage on reducing sugars (Yoof Kinnow: Aonla and
vegetable blends
Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Aonla (9.5: 0.5) 4.56 4.58 456 459 457457 4.58
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 4.43 4.46 4.42 4.48 4.45| 4.45 4.56
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 4.48 451 @85 452 | 451| 450
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 5.46 549 &.4 552 5.51| 5.49
Kinnow: Aonla: Cabbage (9: 0.5: 5) 3.82 3.85 3.84 873| 3.86| 3.85
Mean 4.55 458 | 456| 4.60 458
Grand Mean (1) 4.55 4.57 4.59
CD.0s Juice (J)=0.06 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83
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4.6.3.4 Total sugars

It is evident from the Table 4.150 that total swgaontent of
blends ranged from 7.22 to 7.84 per cent. The nmeakimum total sugars
content was recorded in kinnow: aonla: beetrootgqublends as 7.84%
whereas it was minimum in kinnow: aonla: cabbagendl (7.22%). An
increasing trend was recorded in total sugars audntd all the blends
with the advancement of storage period. It was reéed to increase from
an average initial value of 7.45 to 7.49% after smonth of storage.
Temperature did not show any significant effect the total sugars of
different blends however, it resulted in an incedsom average initial
value of 7.45 to 7.48 at ambient temperature asinay§a7.47% at
refrigerated conditions. Besides, interaction ofioxss factors revealed the

non-significant results for change in total sugars.

4.6.3.5 Ascorbic acid

The perusal of data in Table 4.151 shows the eféd¢dilending on
ascorbic acid content of kinnow: aonla and vegedtablends. Average
ascorbic acid content was recorded to be in theggeaaf 20.97-40.21
mg/100 mL. The maximum ascorbic acid content wasorded in
kinnow: aonla (40.21 mg/100 mL) while it was minimuin kinnow:
aonla: carrot (20.97 mg/100 mL). A decreasing tremas recorded for
ascorbic acid content of all the blends duringdtueage. Average ascorbic acid
content was recorded to decrease significantly framinitial value of
32.54 to 28.67 mg/ 100 mL after six month of st@magrespective of
storage conditions. The decrease was higher atearhbtorage where the
mean value was 30.24 which decreased from a ma#alimalue of 32.54

as against 30.92 mg/100 mL at refrigerated storage.

4.6.3.6 Total phenolics

Data showing the effect of storage intervals atmlage conditions on
kinnow: aonla and vegetable blends are presentédhbie 4.152. Total phenolics
content (TPC) was found to be in the range fron®3.30 80.21 mg/100 mL. A
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significant difference in the mean TPC was recoraeall the blends. It was

highest in Kinnow: Aonla: Beetroot (80.21 mg/100 ywthile lowest in kinnow:
aonla: carrot (13.95 mg/100 mL). A gradual decraasthe TPC was recorded
from a mean initial value of 33.35 to 25.67 mg/10D with the advancement of

storage. TPC was found to be affected significamtyy storage condition. It

decreased from an average initial value of 33.328@5 at ambient storage

against 29.06 mg/100 mL at refrigerated storagsighificant effect of various

interaction factors on total phenolics was als@reed for all the blends.

Table 4.150 Effect of storage on total sugars (Ywof Kinnow: Aonla and vegetable

blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT Q) ©)
Kinnow: Aonla (9.5: 0.5) 7.55 7.58 7.57 760 7.58 .58 7.48
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 7.26 7.2B 7.277.30 | 7.29 7.28 7.47
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 7.39 714 0.4 7.44 | 7.42 7.36
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 7.84 787 5.8 7.89 | 7.87 7.86
Kinnow: Aonla: Cabbage (9: 0.5: 5) 7.22 7.25 7.24 267| 7.25 7.24
Mean 7.45 7.48 7.47 7.50] 7.48
Grand Mean (1) 7.45 7.47 749 |
CDy.os) Juice (J)=0.40 Storage conditions=(8p  Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated 15.79 temperature (G}
Table 4.151 Effect of storage on ascorbic acid (mb@0 mL) of Kinnow: Aonla and
vegetable blends
Juice Storage interval (month)/Storage condition Grand | Grand
0 3 6 Mean | Mean
AT RT AT RT (9) (©)
Kinnow: Aonla (9.5: 0.5) 40.21 37.52 38.3p 34.7p 2B | 37.41 | 30.24
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 36.54 3412 @&b.| 32.35 3498 | 34.62 | 30.92
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 20.97 18.64 9.16 17.24 18.42 | 18.89
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 28.19 26.97 7.%7 24.86 25.69 | 26.64
Kinnow: Aonla: Cabbage (9: 0.5: 5) 36.8% 33.99 84.p 30.93 31.26 | 33.38
Mean 32.54 30.17| 30.88 28.02 29.33
Grand Mean (1) 32.54 30.53 28.67
CD.0s Juice (J)=0.88 Storage conditions=(@p6  Storage intervals ()= 0.68 J x 1= NS

Jx C=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-22)
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Table 4.152 Effect of storage on total phenolics (4100 mL) of Kinnow: Aonla

and vegetable blends

Juice Storage interval (month)/Storage condition  ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©

Kinnow: Aonla (9.5: 0.5) 23.05 20.37 21.52 18.16 .6B9| 20.56 | 28.35
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 23.83 21.59 2p.| 20.41| 21.81| 21.98 | 29.06
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 13.95 11.36 2.40 10.54| 11.27] 11.90
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 80.21 57.2p 8.3® 55.94| 56.27| 61.61
Kinnow: Aonla: Cabbage (9: 0.5: 5) 25.71 22.39 B33.4 20.46 | 22.15| 22.83
Mean 33.35 26.59 27.60| 251 26.24
Grand Mean (1) 33.35 27.09 25.67
CDgos) Juice (J)=1.74 Storage conditions (8% Storage intervals ()= 1.35 NS

Jx C=NS CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

4.6.3.7 Total carotenoids

RT= Refrigerated temperature (023

Total carotenoids content of different blends aieeg in Table
4.153 which varied from 1.66 to 5.43 mg/100 mL. Timean maximum

total carotenoids content was recorded in kinnownla: carrot (5.43

mg/100 mL). A marginal decrease in total carotesodad all the blends

was recorded during storage where decrease was 288 to 2.78

mg/100 mL however, losses were insignificant. ldueed upto a mean

value of 2.80 at ambient storage as against 2.8fdefaigerated storage

from a mean initial value of 2.83 mg/100 mL. An iigusificant effect of

various interaction factors was recorded for tatatotenoids content of

all the blends.

Table 4.153 Effect of storage on total carotenoidémg/100 mL) of Kinnow: Aonla

and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Aonla (9.5: 0.5) 2.34 2.32 2.33 2.30 2.32 2.32 2.80
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 2.49 2.4Y 2.48 2.46 247 | 2.47 2.81
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 5.43 5.38 ®.4| 5.36 5.38 | 5.39
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 1.66 1.62 4.6| 1.59 161 | 1.62
Kinnow: Aonla: Cabbage (9: 0.5: 5) 2.22 2.19 220 172 218 | 2.19
Mean 2.83 2.80 2.81 2.78 2.79
Grand Mean (1) 2.83 2.80 2.78
CDgosy Juice (J)=0.04 Storage conditions=(8p  Storage intervals (I)= NS 1¥x.8.04

Jx C=NS CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (8c3
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Table 4.154 Effect of storage on
vegetable blends

antioxidant actity (%) of Kinnow: Aonla and

Juice Storage interval (month)/Storage condition  ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©
Kinnow: Aonla (9.5: 0.5) 50.43 48.37 47.21 46.33 58| 47.58 | 51.57
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 50.76 49.32 4B.| 48.72 47.10| 48.86 | 50.74
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 56.57 5549 4.H 53.28| 52.23| 54.46
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 57.69 56.94 5.3p 54.26| 53.67| 55.59
Kinnow: Aonla: Cabbage (9: 0.5: 5) 50.18 47.08 06.0 46.61 | 45.13| 47.00
Mean 53.13 51.44 50.35 49.84 48.74
Grand Mean (1) 53.13 50.90 49.29
CDg.os) Juice (J)=1.38 Storage conditions=(8p  Storage intervals (I)= 1.07 X I¥ NS
Jx C=NS C xI1=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.155 Effect of storage on non-enzymatic browng of Kinnow: Aonla and
vegetable blends
Juice Storage interval (month)/Storage condition  ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Aonla (9.5: 0.5) 0.787 0.794 0.790 0.798 79 | 0.793 | 1.456
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 0.793 0.798 9b7| 0.805| 0.802| 0.799 | 1.454

Kinnow: Aonla: Carrot (5.2: 0.3: 4.5)

0.813 0.824 .81/

0.829| 0.823| 0.821

Kinnow: Aonla: Beetroot (6.6: 0.4: 3)

4.106 4.102 .164

4.099| 4.101] 4.102

Kinnow: Aonla: Cabbage (9: 0.5: 5) 0.759 0.765 8.76 0.769 | 0.765| 0.764
Mean 1.452 1.457 1.454 1.460  1.457
Grand Mean (1) 1.452 1.455 1.459

CDpos Juice (J)=0.01  Storage conditions (C5 N Storage intervals ()= NS

Jx C=NS C x 1= NS

JXCxI=NS

J NS

AT= Ambient temperature (13-2Q)

4.6.3.8 Antioxidant activity

RT= Refrigerated temperature (83

Data on the effect of storage on the antioxidactivay (AA) of

blends are presented in Table 4.154. The antioxidativity ranged from

50.18 to 57.69% in different blends.

Significant ffdiences were

observed in the AA of all the juice blends. Storagtervals imposed a

significant effect on the antioxidant activity ofl ahe blends. The AA

was observed to decrease from an average mean vélp®@.13 (0O day) to

49.29% (6 month) during storage. Changes were lowerambient

temperature as compared to refrigerated temperatucase of all blends
where AA reduced from 53.13 to 51.57% at ambienhgerature as

against 50.74% at refrigerated temperature. Sintiand was recorded in
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all the juice blends. Besides, interaction of vasidactors revealed the non-

significant results for change in antioxidant adtyv
4.6.3.9 Non-enzymatic browning

It is clear from the data given in Table 4.155tthlae mean non-
enzymatic browning (NEB) increased with the advanest of storage
period for all the blends except kinnow: aonla: Beet blend where it
decreased marginally with the advancement of s®ayiod. The highest
NEB value was recorded for kinnow: aonla: beetrbtend (4.106) and
the lowest for kinnow: aonla: cabbage (0.759). Ngndicant effect of
storage period and storage conditions was recomtedNEB of juices.
Besides, interaction of various factors did not asg significant changes in
NEB. Overall mean NEB increased from an averaggahvalue of 1.452
to 1.450.

4.6.3.10 Sensory quality

The colour rating was found to increase signifitgnby blending of

juices (Table 4.156). It was highest (7.80) in komn aonla: carrot juice
blend while lowest colour rating was recorded fondow: aonla: tomato
blend (6.80). The colour rating of blends showeigjlgl decrease during
storage. It was found to decrease from an initialue of 7.24 to 7.04 at
six month of storage however, changes were notiBg@mt. Blends stored
at refrigerated temperature showed better rankimgntthose stored at
ambient temperature. The colour rating decreasenh fan initial value of

7.24 to 7.09 and 7.16 at ambient and refrigerateage conditions,
respectively. The colour rating was not signifidgnaffected by various

interaction factors.

Data showing the effect of storage on the flavoating of juice
blends are presented in the Table 4.157. Duringagi® the blends
experienced decrease in flavour score. Howevernddestored at low
temperature were better than those stored at arhbéemperature. During
storage, the flavour rating was observed to de@emasn-significantly

from mean initial value of 7.20 to 6.96. Highestvbur rating was
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recorded as 8.00 (Kinnow: Aonla: Carrot blend) whit was lowest for

kinnow: aonla: tomato (6.50). Various interactioactors did not affect

the flavour during the storage irrespective of agg conditions.

Perusal of the data presented in Table 4.158 atds marginal

decrease in the body score of all the blends. Dustorage, the body

score was recorded to decrease from 7.46 at 0 day.26 at 6 month

irrespective of storage conditions. Storage coodsi also affected the

body score of blends as more decrease was recatiambient storage

conditions. Besides, changes were non-significargspective of various

interaction factors.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends (Table 4.159). TREAA score of blends

exhibited a gradual decrease with the advancemestosage conditions.

kinnow: aonla: carrot blend obtained superior rgti(8.10) for OAA

while Kinnow: Aonla: Tomato obtained lowest score bledonic scale

(7.00) for OAA. The storage temperature also infloed the OAA score

as it was lower (7.25) at ambient temperature ampared to low

temperature storage (7.32). OAA rating was founddexrease from an

average initial value of 7.40 to 7.29 during sixmho of storage however,

changes were insignificant.

Table 4.156 Effect of storage on colour oKinnow: Aonla and vegetable blends

Juice Storage interval (month)/Storage condition  ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Aonla (9.5: 0.5) 7.00 6.80 6.90 6.75 6.84 6.86 7.09
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 6.80 6.65 6.72 6.60 6.68 | 6.69 7.16
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 7.80 7.60 q.7| 7.57 7.67 | 7.67
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 7.50 7.34 0.4\ 7.25 730 | 7.36
Kinnow: Aonla: Cabbage (9: 0.5: 5) 7.10 6.93 7.02 .806| 6.90 | 6.95
Mean 7.24 7.06 7.15 6.99 7.08
Grand Mean (1) 7.24 7.11 7.04
CD.0s Juice (J)=0.39 Storage conditions (B8  Storage intervals (I)= NS NS

Jx C=NS C x 1= NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.157 Effect of storage on flavour okinnow: Aonla and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Aonla (9.5: 0.5) 6.80 6.60 6.70 6.52 6.60 6.64 7.04
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 6.50 6.30 6.40 6.20 6.33 | 6.35 7.10
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 8.0C 7.80 ag.9| 7.70 7.80 | 7.84
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 7.50 7.30 a.4| 7.20 730 | 7.34
Kinnow: Aonla: Cabbage (9: 0.5: 5) 7.2( 7.00 7.1 906| 7.00 | 7.04
Mean 7.20 7.00 7.10 6.90 7.01
Grand Mean (1) 7.20 7.05 6.96
CD.os Juice (J)=0.64 Storage conditions (8= Storage intervals (I)= NS J NS
Jx C=NS CxI1=NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.158 Effect of storage on body afinnow: Aonla and vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Aonla (9.5: 0.5) 7.50 7.40 7.50 7.30 7.40 7.42 7.32
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 7.2Q 7.00 7.10 6.90 7.00 | 7.04 7.38
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 7.8C 7.6% g.7| 7.60 7.70 | 7.69
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 7.60 7.44 .5 7.30 7.40 | 7.45
Kinnow: Aonla: Cabbage (9: 0.5: 5) 7.2( 6.9b 710 906 | 7.05 | 7.04
Mean 7.46 7.29 7.38 7.20 7.31
Grand Mean (1) 7.46 7.33 7.26
CD.os Juice (J)=0.42 Storage conditions (8=  Storage intervals ()= NS NS
Jx C=NS C x 1= NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.159 Effect of storage on overall acceptaliiy of Kinnow: Aonla and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Aonla (9.5: 0.5) 7.10 7.00 7.10 6.90 7.00 7.02 7.25
Kinnow: Aonla: Tomato (9: 0.5: 0.5) 7.00 6.80 6.90 6.70 6.80 | 6.84 7.32
Kinnow: Aonla: Carrot (5.2: 0.3: 4.5) 8.1C 7.90 ®@.0| 7.87 8.00 | 7.97
Kinnow: Aonla: Beetroot (6.6: 0.4: 3) 7.60 7.40 .5 7.30 740 | 7.44
Kinnow: Aonla: Cabbage (9: 0.5: 5) 7.20 7.00 710 906| 7.00 | 7.04
Mean 7.40 7.22 7.32 7.13 7.24
Grand Mean (1) 7.40 7.27 7.29
CDg.os) Juice (J)=0.57 Storage conditions (8=  Storage intervals (I)= NS 13x48.04

J X C=NS C x1=NS

JXxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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4.6.4 Kinnow: Papaya and vegetable juice blends

4.6.4.1 Total soluble solids (TSS)

Data given in Table 4.160 reveal that the totdlildle solids in blends
ranged from 9.67 to 11.9B. Significant difference was recorded in TSS cohte
of all blends. The mean maximum TSS was recorddehimow: papaya: beetroot
(11.48B) while minimum value was recorded as 9®B7n kinnow: papaya:
carrot blend. A gradual increase in TSS was recbrdigh the advancement of
storage period which increased from average initidlie of 10.26 to 10.5B
after six month irrespective of all the factorsic@ublends stored at ambient
temperature showed more increase in TSS (from dialivalue of 10.26 to
10.45B) while those stored at refrigerated temperateslted in a minimum
change (from an initial value of 10.26 to 10BBduring storage. The interaction
of various factors revealed the non-significanuhssfor change in TSS during

storage at both the temperatures.

4.6.4.2 Titratable acidity

Data obtained for the changes in titratable agidftthe kinnow: papaya
and vegetable blends during storage are present@dhle 4.161. A significant
difference was recorded in the titratable acidifyatl the blends. The mean
maximum titratable acidity (0.90%) was recordeaamtrol while minimum was
recorded as 0.63% in the kinnow: papaya: carraalé gradual increase in
titratable acidity was recorded from an initial mealue of 0.81 to 0.83% after
six month of storage however, changes were noifgignt. Changes were more
at ambient storage where increase was from meaal malue of 0.81 to 0.83%
as compared to refrigerated storage where theasergvas from a mean initial
value of 0.81 to 0.82 per cent. Insignificant effetdifferent interaction factors

was observed for all the blends.

4.6.4.3 Reducing sugars

Perusal of data presented in Table 4.162 revea#d thducing
sugars content ranged from 4.32 to 5.45% in diffietdends. Kinnow:
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Table 4.160 Effect of storage on total soluble sal$ (°B) of Kinnow: Papaya and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya (Control) 10.30 10.11 10.52 10{90.780 10.58 10.45
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 9.88 9.98 9.940.20 | 10.10 10.00 10.34§
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 9.67 9.80 9./50.10| 9.90 9.82
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 11.48 11/601.56 | 11.80| 11.72 11.6]
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 9.97 10.1®.02 | 10.20{ 10.14 10.07
Mean 10.26 10.43| 10.36 10.64 10.52
Grand Mean (1) 10.26 10.40 10.58
CD(o.05) Juice (J)=0.18 Storage conditions=(8p  Storage intervals ()= 0.14 NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.161 Effect of storage on titratable acidity(%) of Kinnow: Papaya and
vegetable blends
Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT ) ©
Kinnow: Papaya (Control) 090 | 092 | 091 | 093 | 0.92]| 0.91 0.83
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 0.88| 0.90 | 0.89 | 0.91 | 0.90| 0.89 0.82
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 0.63 065 | 0.64 | 0.66 | 0.65| 0.64
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 0.77| 0.78 | 0.77 | 0.79 | 0.78 0.78
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 0.8 0.89 | 0.89 | 0.90 | 0.89 0.89
Mean 0.81 0.83 ] 0.82 | 0.84 | 0.83
Grand Mean (I) 0.81 0.82 0.83
CDgos Juice (J)=0.03 Storage conditions=(8S  Storage intervals (I)= NS x NS
J X C=NS C x ISN JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.162 Effect of storage on reducing sugars (Yof Kinnow: Papaya and
vegetable blends
Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT | RT | AT | RT Q) ©
Kinnow: Papaya (Control) 490 | 494 | 492 | 498 | 495| 4.93 4.86
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 432 436 | 434 | 439 | 4.36| 4.35 4.84
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 469 472 | 471 | 475 | 4.73| 4.72
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 5.45| 549 | 547 | 551 | 5.49 5.48
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 4.7 4.79 | 4.78 | 482 | 4.79 4.78
Mean 4.82 486 | 484 | 489 | 4.86
Grand Mean (1) 4.82 4.85 4.88
CDos) Juice (J)=0.03 Storage conditions=(8p  Storage intervals (I)= NS x ¥ NS

J X C=NS C xI1=NS JXCxI=NS

AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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papaya: beetroot blend contained maximum reducinmgass content as
5.45% followed by control (4.90%). It was minimum kinnow: papaya:
tomato (4.32%). A significant variation was recoddi@ reducing sugars
content of all the treatments. An increasing trendeducing sugars content
was noticed in all the blends during the storagespective of storage conditions.
A gradual increase from an initial value of 4.82d@y) to 4.85 (3 month)
and finally to 4.88% (6 month) was recorded durthg storage. Storage
conditions affected the reducing sugars contenigms&cantly as the
increase was recorded from an average initial valtid.82 to 4.86% in

ambient storage as against 4.84% in refrigeratechge.
4.6.4.4 Total sugars

Table 4.163 shows the effect of blending and sterag total
sugars content of juice blends. The mean maximutal teugars content
was recorded in kinnow: papaya: beetroot blend8.46% whereas it was
minimum in kinnow: papaya: tomato blend (7.00%). Acreasing trend
was recorded in total sugars content of all thenbte with the
advancement of storage period. It was recorded ntireiase from an
average initial value of 7.50 to 7.61% after six ntio of storage.
Temperature did not show any significant effect thie total sugars of
different blends however, it resulted in an inceedsom average initial
value of 7.50 to 7.57 at ambient temperature asinafa7.55% at
refrigerated conditions. Besides, interaction ofioxss factors revealed the

non-significant results for change in total sugars.
4.6.4.5 Ascorbic acid

The perusal of data in Table 4.164 indicates thstoabic acid
content decreased significantly by blending of ldnn papaya blend with
vegetable juice/pulp. Average ascorbic acid conteas recorded to be in
the range of 13.14-18.55 mg/100 mL. The maximuncodsic acid
content was recorded in control (18.55 mg/100 md/jofwed by kinnow:
papaya: cabbage blend (16.42 mg/100 mL) while itswainimum in
kinnow: papaya: carrot blend (13.14 mg/100 mL). igndicant loss in
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Table 4.163 Effect of storage on total sugars (Yeof Kinnow: Papaya and
vegetable blends

Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT Q) ©
Kinnow: Papaya (Control) 7.42 7.46 7.44 749 747 457 | 7.57
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 7.00 7.20 7.207.50 | 7.30 7.20 7.55
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 7.22 7.25 7.247.27 | 7.25 7.24
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 8.10 8.12 118 8.15| 8.13 8.12
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 7.75 778. 777 7.79 | 7.78 7.77
Kinnow: Papaya (Control) 7.50 7.56 7.556 7.647.59
Grand Mean (1) 7.50 7.56 7.61
CDy.os) Juice (J)=0.12 Storage conditions=(8p  Storage intervals (I)= NS IFNS
JXx C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated 15.79 temperature {G}4
Table 4.164 Effect of storage on ascorbic acid (mb@0 mL) of Kinnow: Papaya
and vegetable blends
Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya (Control) 18.55 16.26 | 17.16 | 14.46 | 15.82| 16.80 | 13.32
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 14.82 12.65| 13.21| 10.26 | 12.10| 12.98 | 14.12
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 13.14 11.26 | 12.21| 9.64 | 10.86| 11.71
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 14.49 12.29 | 13.11| 10.58 | 11.86| 12.80
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 16.42 13.54 | 14.66 | 11.37| 13.41] 14.30
Mean 15.48 13.20, 14.07 11.26 12.81
Grand Mean (1) 15.48 13.64 12.04
CD.0s Juice (J)=0.89 Storage conditions=(@p7  Storage intervals ()= 0.69 J x 1= NS
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.165 Effect of storage on total phenolics (94100 mL) of Kinnow: Papaya
and vegetable blends
Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Papaya (Control) 18.56| 17.09 | 17.82 15.48| 16.71 17.37 | 25.49
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 17.50 15.64 16.14 1429 15.69 16.13 | 26.25
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 13.96 12.60 | 13.21 10.34| 12.47 12.76
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 70.46 66.32 | 67.94 64.21 65.30 67.45
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 17.64 14.28 | 15.84 13.91| 1457 15.65
Mean 27.62 25.19 | 26.19 23.65| 24.95
Grand Mean (1) 27.62 25.69 24.30
CD.os Juice (J)=1.45 Storage conditions (N5 Storage intervals (I)=1.13 FX1B.04

Jx C=NS CxI1=NS

JXxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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ascorbic acid content was recorded for all the ddewluring the storage,
irrespective of storage conditions. Average asapeuid content was recorded
to decrease significantly from an initial value 1$.48 to 12.04 mg/ 100
mL after six month of storage, irrespective of sige conditions. The
decrease was higher at ambient storage where tlcee@®e was from
15.48 to 13.32 as against 14.12 mg/100 mL at refated storage.

4.6.4.6 Total phenolics

Data showing the effect of storage intervals amdagte conditions on Kinnow:
Papaya and vegetable juice/pulp blends are prabentelable 4.165. Total
phenolics content (TPC) was found to be in the eamigl3.96 to 70.46 mg/100
mL. A significant difference in the mean TPC wasareled in all the blends. It
was highest in kinnow: papaya: beetroot (70.46 O@/inL) while lowest in
kinnow: papaya: carrot (13.96 mg/100 mL). A graddet¢rease in the TPC was
recorded from a mean initial value of 27.62 to P4r&g/100 mL with the
advancement of storage. TPC was found to be affesigmificantly by storage
condition. It decreased from an average initialeadf 27.62 to 25.49 at ambient
storage against 26.25 mg/100 mL at refrigeratechgto A significant effect of

various interaction factors on total phenolics &k® recorded for all the blends.

4.6.4.7 Total carotenoids

Total carotenoids content of different blends aieeg in Table
4.166. It varied from 3.21 to 5.76 mg/100 mL. Thean maximum total
carotenoids content was recorded in kinnow: papagarot (5.76 mg/100
mL). A marginal decrease in total carotenoids off thle blends was
recorded during storage where decrease was fromh t4.3.30 mg/100 mL
however, losses were insignificant. Reduction wasremat ambient
storage where mean value was 4.31 as against 4@30® mL which
decreased from a mean initial value of 4.34 mg/flQ An insignificant
effect of various interaction factors was recorded total carotenoids

content of all the blends.
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Table 4.166 Effect of storage on total carotenoid¢mg/100 mL) of Kinnow:
Papaya and vegetable blends

Juice Storage interval (month)/Storage condition ar@dr| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya (Control) 3.21 3.19 3.20 3.18 3.20| 3.20 4.31
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 5.09 5.07 5.08 5.05 5.07| 5.08 4.33
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 5.76 | 5.74 5.75 5.71 5.73| 5.74
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 3.49 | 3.46 3.47 3.42 3.44 3.46
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 4.14| 4.12 4.13 4.09 411 4.12
Mean 4.34 4.32 4.32 4.29 4.31
Grand Mean (1) 4.34 4.32 4.30
CDpos  Juice (J)=0.15 Storage conditions=(8p Storage intervals (I)= NS ENS
JxC=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023

Table 4.167 Effect of storage on antioxidant actity (%) of Kinnow: Papaya and

vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Papaya (Control) 59.56 | 57.60 | 56.38 | 55.41 | 54.82| 57.22 | 55.93
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 58.44 | 56.35 | 55.83 | 55.29 | 54.22| 56.43 | 55.26
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 60.31 | 58.49 | 57.14 | 57.72 | 55.69| 58.28
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 58.40 | 56.10 | 55.49 | 54.32 | 53.12| 55.97
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 52.49 | 50.16 49.60 | 48.23 | 47.33| 50.05
Mean 57.84 | 55.74 | 54.89 | 54.19 | 53.04
Grand Mean (1) 57.84 55.31 53.62
CDg.os) Juice (J)=1.03 Storage conditions (8% Storage intervals ()= 0.80 1¥x8.04
JxC=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.168 Effect of storage on non-enzymatic browing of Kinnow: Papaya and
vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT () ©
Kinnow: Papaya (Control) 0.893 | 0.901 | 0.897 | 0.908 | 0.902| 0.899 | 1.360
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 0.973 | 0.978 | 0.975 | 0.980 | 0.978| 0.976 | 1.356
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 1.060 | 1.100 | 1.080 | 1.130 | 1.110( 1.090
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 3.061 | 3.054 | 3.057 | 3.051 | 3.054| 3.056
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 0.763 | 0.769 | 0.765 | 0.775 | 0.771| 0.768
Mean 1350 | 1.360 | 1.355 | 1.369 | 1.363
Grand Mean (1) 1.350 1.358 1.366
CDgosy Juice (J)=0.02 Storage conditions (8= Storage intervals (I)= NS FNS

Jx C=NS

CxI=NS

JXCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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4.6.4.8 Antioxidant activity

Data on the effect of storage on the antioxidactivaty (AA) of
blends are presented in Table 4.167. The antioxidativity ranged from
52.49 to 60.31% in different blends. Significantffdiences were
observed in the AA of all the juice blends. Storagtervals imposed a
significant effect on the antioxidant activity ofl dhe blends. The AA
was observed to decrease from an average mean vélbe.84 (0 day) to
53.62% (6 month) during storage. Changes were lowerambient
temperature as compared to refrigerated temperatucase of all blends
where AA reduced from 57.84 to 55.93% at ambiemigerature and to
55.26% at refrigerated temperature. Similar tremase recorded in all
the juice blends. Besides, the interaction of wegiéactors revealed the non-

significant results for change in antioxidant adtyv
4.6.4.9 Non-enzymatic browning

It is clear from the data given in Table 4.168tthlae mean non-
enzymatic browning (NEB) increased with the advanest of storage
period. The NEB of all the blends varied signifitignwith highest value
for kinnow: papaya: beetroot blend (3.061) and lbeest for kinnow:
papaya: cabbage (0.763). The mean NEB of blendsased from a mean
initial value of 1.350 to 1.366 after six month stiorage. No significant
effect of storage period and storage conditions wearded on NEB of
juices. Besides, the interaction of various factdid not impose significant

changes in NEB.
4.6.4.10 Sensory quality

The colour rating of kinnow: papaya and vegetahlentds are presented
in Table 4.169. It was highest (8.00) in kinnowppga: carrot juice blend
while lowest colour rating was recorded for kinnowapaya: cabbage
blend (7.20) which was statistically at par witmkow: papaya: tomato
blend (7.22). The colour rating of blends showeidjlgl decrease during
storage. It was found to decrease from an initialue of 7.46 to 7.22 at

six month of storage however, changes were notiBg@mt. Blends stored

192



at refrigerated temperature had better rating ttharse stored at ambient
temperature. Colour rating decreased from an ihitédue of 7.46 to 7.30
and 7.38 at ambient and refrigerated storage camdt respectively. The
colour rating was not significantly affected by wars interaction factors.

Data showing the effect of storage on the flavoating of juice
blends are presented in the Table 4.170. Duringag® the blends
exhibited a marginal decrease in flavour score wasorded. However,
blends stored at low temperature were better thasd stored at ambient
temperature. During storage, the flavour rating waserved to decrease
non-significantly from mean initial value of 7.46 7.20. Highest flavour
rating was recorded as 8.20 (kinnow: papaya: cabtehd) while it was
lowest for control (7.00). Various interaction facs did not affect the

flavour during the storage irrespective of storageditions.

Perusal of the data presented in Table 4.171 atdi perceivable
decrease in the body score of all the blends dustayage. The body
score was recorded to increase with the blendingririyy storage, the
body score was recorded to decrease from a me#alistore of 7.82 at 0
day to 7.53 at 6 month. Storage conditions alsea#d the body score of
blends as more decrease was recorded at ambiemagstoconditions.
Besides, changes were non-significant irrespectiv@arious interaction

factors.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends (Table 4.172). TREAA score of blends
exhibited a gradual decrease with the advancemestosage conditions.
kinnow: papaya: carrot obtained highest rating 03.4or OAA while
kinnow: papaya: tomato blend obtained lowest scomeHedonic scale
(7.30) for OAA followed by control (7.50). The stagge temperature also
influenced the OAA score as it was lower (7.63)aatbient temperature
as compared to low temperature storage (7.70) aitemonth of storage.
OAA rating was found to decrease from an averag@ainvalue of 7.80 to

7.53 during six month of storage however, changesewnsignificant.
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Table 4.169 Effect of storage on colour of KinnowPapaya and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
Q) ©
AT RT AT RT
Kinnow: Papaya (Control) 7.40 7.2( 7.34 7.12 7.27 277| 7.30
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 7.2p 7.08 7.10 6.90 7.00 7.06 7.38
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 8.0p 7.90 7.90 7.65 7.70 7.81
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 7.590 7.32 457. 7.20 7.34 7.36
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 7.20 7p0 .147]| 6.90 7.07 7.06
Mean 7.46 7.28 7.39 7.15 7.28
Grand Mean (1) 7.46 7.33 7.22
CD(O_O5) Juice (J)=0.37 Storage conditions (83= Storage intervals ()= NS J NS
Jx C= NS C xI=NS Jx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (8c3
Table 4.170 Effect of storage on flavour of KinnowPapaya and vegetable blends
Juice Storage interval (month)/Storage condition ar@r[ Grand
0 3 6 Mean | Mean
Q) ©
AT RT AT RT
Kinnow: Papaya (Control) 7.00 6.8( 6.9( 6.12 806.] 6.84 7.29
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 7.2D 7.0 107.( 6.80 7.00 7.02 7.38
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 8.2 8.J0 108.| 7.90 8.00 8.04
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 7.60 7.40 7.80 7.30 7.42 7.50
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 7.30 7.J107.20 7.00 7.10 7.14
Mean 7.46 7.26 7.42 7.14 7.26
Grand Mean (1) 7.46 7.34 7.20
CD(O_O5) Juice (J)=0.57 Storage conditions=(8p Storage intervals (I)= NS FNS
Jx C= NS C xI=NS Jx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.171 Effect of storage on body of Kinnow: Raya and vegetable blends
Juice Storage interval (month)/Storage conditign ar@r| Grand
Mean | Mean
0 3 6
Q) ©
AT RT AT RT
Kinnow: Papaya (Control) 7.80 7.7( 7.7 7.80 607.| 7.67 7.64
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 7.9D 7.{0 807.| 7.50 7.60 7.70 7.72
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 8.0D 7.40 907.| 7.50 7.70 7.76
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 7.8D 7.60 7.77 7.60 7.70 7.69
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 7.60 7.J407.50 7.24 7.37| 7.42
Mean 7.82 7.62 7.74 7.47 7.59
Grand Mean (1) 7.82 7.68 7.53
CD Juice (J)= 0.47 Storage condgi@@)= NS Storage intervals ()= NS Jx 1= NS

(0.05)

J X C= NS C=xNS

JXCxXxI=NS
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Table 4.172 Effect of storage on overall acceptallif of Kinnow: Papaya and

vegetable blends

Juice Storage interval (month)/Storage conditign ar@r| Grand
Mean | Mean
0 3 6
) (©)
AT RT AT RT
Kinnow: Papaya (Control) 7.50 7.3( 7.4 7.2 307.| 7.35 7.63
Kinnow: Papaya: Tomato (7.2: 1.8: 1) 7.3P 7.10 207.| 7.00 7.10 7.14 7.70
Kinnow: Papaya: Carrot (5.6: 1.4: 3) 8.4D 8.40 308.[ 8.00 8.22 8.22
Kinnow: Papaya: Beetroot (6.4: 1.6: 2) 8.00 7.837.90 7.60 7.75 7.82
Kinnow: Papaya: Cabbage (7.6: 1.9: 0.5) 7.80 7657.70 7.50 7.60 7.65
Mean 7.80 7.62 7.70 7.47 7.59
Grand Mean (1) 7.80 7.66 7.53
CD(O_O5) Juice (J)=0.58 Storage conditions=(8p Storage intervals (I)= NS FNS
Jx C=NS CxI=NS JxCxI=NS

4.6.5 Kinnow: Red grapes and vegetable juice blends
4.6.5.1 Total soluble solids (TSS)

Data given in Table 4.173 reveals that the totdlilde solids in blends
ranged from 10.98 to 12.88. A significant difference was recorded in TSS
content of all blends. The maximum TSS was recoldekinnow: red grapes:
beetroot (12.88B) while minimum value was recorded as 1688 kinnow: red
grapes: carrot juice blend. An insignificant in@ean TSS was recorded with the
advancement of storage period which increased faverage initial value of
12.05 to 12.2%B after six month, irrespective of other factorsicd blends stored
at ambient temperature showed more increase in (If8® an initial value of
12.05 to 12.29B) as compared to those stored at refrigerated eeayre (from
an initial value of 12.05 to 12.3B) during storage. The interaction of various
factors revealed the non-significant results foarae in TSS during storage at

both the temperatures.
4.6.5.2 Titratable acidity

Data presented in Table 4.174 show the changisatable acidity of the
juice blends during storage. Titratable acidityoténds ranged from 0.61 to 1.02
per cent. The mean maximum titratable acidity (%P2vas recorded in control

while minimum was recorded as 0.61% in the kinnma: grapes: carrot blend. A
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gradual increase in titratable acidity was recorfteth an initial mean value of
0.88 to 0.90% after six month of storage howevieanges were not significant.
Changes were same at ambient storage as well agerafed storage where

increase was from mean initial value of 0.88 to9@8in both the conditions.

Insignificant effect of different interaction factowas observed for all the blends.

4.6.5.3 Reducing sugars

Perusal of data presented in Table 4.175 revea#d thducing
sugars content ranged from 3.85 to 6.46% in kinnoed grapes and
vegetable blends. Kinnow: red grapes blend (cohtcohtained maximum
reducing sugars content as 6.46% followed by kinnaed grapes:
beetroot blend (4.83%). It was minimum in kinnovedrgrapes: carrot
blend (3.85%). No significant variation was recatdi@ reducing sugars
content of all the treatments. An increasing tr@idreducing sugars was
noticed in all the blends during the storage ireesipe of storage conditions. A
gradual increase from an initial value of 4.70 @yydto 4.73 (3 month)
and finally to 4.75% (6 month) was recorded durthg storage. Storage
conditions also did not affect the reducing sugasatent as the increase
was recorded from an average initial value of 4t@04.73% at ambient
storage as against 4.72% in refrigerated storage.

Table 4.173 Effect of storage on total soluble sals (°B) of Kinnow: Red grapes
and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT Q) ©)
Kinnow: Red grapes (Control) 12.80| 13.15| 13.00| 13.54 | 13.25 13.09 | 12.24
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 11.7911.85| 11.82| 11.91| 11.87| 11.84 | 12.11
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 10.98 11.12 | 11.10| 11.28 | 11.22] 11.11
Kinnow: Red grapes: Beetroot (5: 4: 1) 12.88 12.96 | 12.92 | 13.14 | 12.11] 12.82
Kinnow: Red grapes: Cabbage (5: 4: 1) 11.812.11| 11.90| 12.24| 12.15 12.01
Mean 12.05 | 12.24| 12.15| 12.42| 12.12
Grand Mean (1) 12.05 12.19 12.27
CDg.os) Juice (J)=0.20 Storage conditions (8=  Storage intervals (I)= NS J NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.174 Effect of storage on titratable acidity%) of Kinnow: Red grapes and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT Q) ©
Kinnow: Red grapes (Control) 1.02| 1.03 | 1.03 | 1.05 | 1.04|1.03 0.89
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 0.93 094 | 094 | 096 | 0.95| 0.94 0.89
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 0.61 0.63 | 0.62 | 0.65 | 0.64| 0.63
Kinnow: Red grapes: Beetroot (5: 4: 1) 0.92 0.95 | 093 | 0.96 | 0.94 0.94
Kinnow: Red grapes: Cabbage (5: 4: 1) 0.90 092 | 0.91 | 093 | 0.92 0.91
Mean 0.88 0.89 | 0.89 | 0.91 | 0.90
Grand Mean (1) 0.88 0.89 0.90
CDpos) Juice (J)=0.0.02  Storage conditions (88 Storage intervals (I)= NS IFNS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

Table 4.175 Effect of storage on reducing sugars (Yof Kinnow: Red grapes and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Red grapes (Control) 6.46 6.409 6.48 6.52 506} 6.49 4.73
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 417 042 4.19 423 4.21 4.20 4.72,
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 3.8% 3.873.86 3.88| 3.87 3.86
Kinnow: Red grapes: Beetroot (5: 4: 1) 4.8 4.87 864 489 | 4.87 4.86
Kinnow: Red grapes: Cabbage (5: 4: 1) 4.211 423 242426 | 4.24 4.23
Mean 4.70 473 | 4.72 4.76| 4.74
Grand Mean (1) 4.70 4.73 4.75
CD.0s Juice (J)=0.67 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.6.5.4 Total sugars

It is evident from the Table 4.176 that blendingjwice resulted in
decrease of total sugars in all the blends. Themmaximum total sugars
content was recorded in control (9.62%) followedkynow: red grapes:
beetroot (9.56%) whereas it was minimum in kinnawd grapes: carrot
blend (8.42%). An insignificant increase was re@urdin total sugars
content of all the blends with the advancement o¢drage period,
irrespective of other factors. It was recorded norease from an average
initial value of 9.01 to 9.05% after six month abgge. No significant
effect of storage conditions was recorded on thaltsugars of different

blends however, it resulted in an increase fromrage initial value of
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9.01 to 9.04% at ambient temperature as agains3?®.@at refrigerated
conditions. Besides, interaction of various factmgealed the non-significant

results for change in total sugars.

4.6.5.5 Ascorbic acid

Data presented in Table 4.177 exhibit the effect stbrage
intervals and storage conditions on ascorbic acdtent of juice blends.
Average ascorbic acid content was recorded to ¥eomn 10.58 to 15.20
mg/100 mL. The maximum ascorbic acid content wesorded in control
(15.20%) followed by kinnow: red grapes: cabbagenkl (14.33 mg/100
mL) while it was minimum in kinnow: red grapes: oar (10.58 mg/100
mL). A significant decrease was recorded in ascoduid content of all the
blends during the storage, irrespective of storegwditions. Average ascorbic
acid content was recorded to decrease significafrdyn an initial value
of 13.43 to 10.41 mg/100 mL after six month of sigpe, irrespective of
storage conditions. The decrease was higher atearhbtorage where the
decrease was from 13.43 to 11.56 as against 12.8B1GO mL at

refrigerated storage.

4.6.5.6 Total phenolics

Data showing the effect of storage intervals amdagfe conditions on kinnow:
red grapes and vegetable blends are presentedbie #al78. Total phenolics
content (TPC) was found to be in the range of 19b6@9.07 mg/100 mL. A
significant difference in the mean TPC was recoraeall the blends. It was
highest in kinnow: red grapes: beetroot (49.07 ®@/InL) while lowest in
kinnow: red grapes: carrot (19.50 mg/100 mL). Adyia decrease in the TPC
was recorded from a mean initial value of 32.9@822 mg/100 mL after six
month of storage. TPC was found to be affected ifsigntly by storage
condition as it decreased from an average initebue of 32.96 to 30.34 at
ambient storage against 30.65 mg/100 mL at refuiger storage. A significant
effect of various interaction factors on total pbkrs was also recorded for all
the blends.
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Table 4.176 Effect of storage on total sugars (Yoof Kinnow: Red grapes and

vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT | RT Q) ©
Kinnow: Red grapes (Control) 9.62| 9.65 | 9.64 | 9.69 | 9.67| 9.65 9.04
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 8.6p 8.63 | 8.62 | 8.65 | 8.64| 8.62 9.03
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 8.42 8.44 | 8.43 | 8.45 | 8.44| 8.43
Kinnow: Red grapes: Beetroot (5: 4: 1) 9.56 9.58 | 9.59 | 9.61 | 9.60 9.58
Kinnow: Red grapes: Cabbage (5: 4: 1) 8.85 8.88 | 8.87 | 890 | 8.88 8.88
Mean 9.01 9.04 | 9.03 | 9.06 | 9.05
Grand Mean (1) 9.01 9.03 9.05
CDgos) Juice (J)=0.04 Storage conditions=(8p  Storage intervals (I)= NS IFNS
JXx C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated 15.79 temperature {G}4
Table 4.177 Effect of storage on ascorbic acid (mb@0 mL) of Kinnow: Red
grapes and vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Red grapes (Control) 15.20 | 12.63| 13.86| 10.51 | 11.72 13.19 11.56
Kinnow: Red grapes: Tomato (4.7: 3.8:1.5) | 13.00 | 11.22| 12.69| 9.68 | 10.83| 11.74 | 12.33
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 1058 | 861 | 9.74 | 657 | 7.45 | 892
Kinnow: Red grapes: Beetroot (5: 4: 1) 14.02 | 12.32| 13.63| 11.95| 12.88 13.14
Kinnow: Red grapes: Cabbage (5: 4: 1) 14.33 | 12.11| 13.24| 10.65| 11.83 12.75
Mean 13.43 | 11.38| 12.63| 9.87| 10.94
Grand Mean (1) 13.43 12.01 10.41
CD.0s Juice (J)=1.06 Storage conditions=(@B7  Storage intervals ()= 0.82 J x 1= NS
Jx C=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.178 Effect of storage on total phenolics (91100 mL) of Kinnow: Red
grapes and vegetable blends
Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Red grapes (Control) 30.25 | 28,51 | 27.47 | 26.24 | 25.35 | 28.01 | 30.34
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) | 31.18 | 29.31 | 30.89 | 27.86 | 28.37| 29.80 | 30.65
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 19.50 | 17.29 | 18.68 | 15.72 | 16.47| 17.86
Kinnow: Red grapes: Beetroot (5: 4: 1) 49.0744.52 | 46.39 | 42.43 | 44.27| 45.96
Kinnow: Red grapes: Cabbage (5: 4: 1) 34.82 | 30.29 | 29.68 | 28.14 | 27.36| 30.85
Mean 32.96 | 29.98 | 30.62 | 28.08 | 28.36
Grand Mean (1) 32.96 30.30 28.22

CD(0_05) Juice (J)= 1.25

Jx C=NS CxI1=NS

J X

CxI1=NS

Storage conditions (8§ Storage intervals ()= 0.97

IFNS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (0%
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4.6.5.7 Total carotenoids

Total carotenoids content of different blends aieeg in Table

4.179. It varied from 1.22 to 4.81 mg/100 mL. Thean maximum total

carotenoids content was recorded in kinnow: redpgsa carrot (4.81

mg/100 mL) while it was minimum in kinnow: red geeg beetroot (1.22

mg/100 mL). An insignificant decrease in total damoids of all the

blends was recorded during storage where decreasefnom 2.11 to 2.07

mg/100 mL. An insignificant effect of various intation factors was

recorded for total carotenoids content of all thenlds.

Table 4.179 Effect of storage on total carotenoidémg/100 mL) of Kinnow: Red
grapes and vegetable blends

Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Red grapes (Control) 1.34 1.32 1.33 1.30 1.32| 1.33 2.09
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) | 1.95 1.92 1.93 1.89 1.91] 1.93 2.10
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 4.81 4.78 4.79 4.76 4.78| 4.79
Kinnow: Red grapes: Beetroot (5: 4: 1) 1.22 1.20 1.21 1.17 1.19 1.20
Kinnow: Red grapes: Cabbage (5: 4: 1) 1.25 1.22 1.23 1.19 1.20 1.23
Mean 211 2.09 2.10 2.06 2.08
Grand Mean (1) 2.11 2.09 2.07
CD.0s Juice (J)=0.02 Storage conditions (8=  Storage intervals (1)= 0.02 x I¥ NS

Jx C=NS

C x 1= NS

JXCxI=NS

AT= Ambient temperature (13-2@)

4.6.5.8 Total Anthocyanins

RT= Refrigerated temperature (023

Data presented in Table 4.180 reveal that totah@eyanins of

kinnow: red grapes and vegetable blends ranged fi®@®3 to 33.75

mg/100 mL. The mean maximum total anthocyanins eonhtvas recorded
as 33.75 mg/100 mL (control) followed by 31.35 m@@ImL (kinnow: red

grapes: beetroot). The mean minimum total anthomgrcontent was

recorded in kinnow: red grapes: carrot (19.43 m@/bL). A significant

reduction in total anthocyanins was recorded dustayage. It decreased

from a mean initial value of 28.24 to 24.05 mg/1@0Q after six month of

storage, irrespective of storage factors. Storageditions also exhibited
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a significant effect on total anthocyanins of juibéends. Interaction

factors did not affect the total anthocyanins comnt&gnificantly.

Table 4.180 Effect of storage on total anthocyaningng/100 mL) of Kinnow: Red
grapes and vegetable blends

Juice Storage interval (month)/Storage conditign ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©)

Kinnow: Red grapes (Control) 33.75 | 30.54 | 31.84 | 28.13 | 29.68| 31.28 | 25.51
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 26.823.49 | 2468 | 21.52 | 22.37| 24.30 | 26.62
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 19.43 | 17.39 | 18.53 | 14.61 | 20.53| 18.32
Kinnow: Red grapes: Beetroot (5: 4: 1) 31.35| 27.69 | 28.94 | 2591 | 26.78| 28.67
Kinnow: Red grapes: Cabbage (5: 4: 1) 2982754 | 28.31 | 24.59 | 26.37| 27.74
Mean 28.24 | 25.33 | 26.46 | 22.95| 25.15
Grand Mean (1) 28.24 25.90 24.05
CDpos  Juice (J)=1.68 Storage conditions=(CP6 Storage intervals ()= 1.30 X 1 NS

Jx C=NS

CxI1=NS

JXCxI=NS

AT= Ambient temperature (13-2Q)

4.6.5.9 Antioxidant activity

RT= Refrigerated temperature (83

Data on the effect of storage on the antioxidactivay (AA) of

blends are presented in Table 4.181. The antioxidativity ranged from

63.51 to 66.81% in different blends.

It was maximum kinnow: red

grapes: beetroot (66.81 per cent). The minimum AAswecorded in

kinnow: red grapes: cabbage (63.51%) followed biynkiw: red grapes:

tomato (63.56%) however, both were statisticallypar. A Significant

difference was observed in the AA of all the juitdends. Storage

intervals imposed a significant effect on the axid@ant activity of all the

blends. The AA was observed to decrease from anageemean value of
64.81 (0 day) to 59.45% (6 month) during storagbaiyes were lower at
ambient temperature as compared to refrigeratedo¢eature in case of
all blends where AA reduced from 64.81 to 62.4&ummbient temperature
as against 61.39% at refrigerated temperature dBgsinteraction of various

factors revealed the non-significant results farge in antioxidant activity.
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Table 4.181 Effect of storage on antioxidant actity (%) of Kinnow: Red grapes
and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©
Kinnow: Red grapes (Control) 65.62 | 62.19 | 60.70 61.54| 59.33 61.88| 62.48
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) | 63.56 | 60.34 | 59.41 | 58.76 | 55.56| 59.53| 61.39
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 64.57 | 6251 | 61.33 | 59.34 | 57.40| 61.03
Kinnow: Red grapes: Beetroot (5: 4: 1) 66.81 | 64.54 | 63.25 | 62.82 | 61.37| 63.76
Kinnow: Red grapes: Cabbage (5: 4: 1) 63.51 | 61.33 59.84 | 59.75 | 58.62| 60.61
Mean 64.81| 62.18 60.91 60.44 58.46
Grand Mean (1) 64.81 61.54 59.45
CDy.os) Juice (J)=1.18 Storage conditions (C)&5  Storage intervals ()= 0.92 x 1F 18.04
JXx C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.5.10 Non-enzymatic browning

It is clear from the data given in Table 4.182tthlae mean non-
enzymatic browning (NEB) decreased with the advame® of storage
period. The mean maximum NEB was recorded for kimnoed grapes:
beetroot blend (4.149) and the lowest for kinnowd rgrapes: cabbage
(1.239). The average NEB of blends decreased fromean initial value
of 1.877 to 1.778 after six month of storage. Ngnsficant effect of
storage period and storage conditions was recomedNEB of juices.
Besides, interaction of various factors did not @asg significant changes in
NEB.

Table 4.182 Effect of storage on non-enzymatic browng of Kinnow: Red grapes
and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Red grapes (Control) 1.326 | 1.320 | 1.323 | 1.316 | 1.319| 1.322 | 1.820
Kinnow: Red grapes: Tomato (4.7:3.8:1.5) | 1.412 | 1.398 | 1.402 | 1.392 | 1.396| 1.402 | 1.835
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 1.2571.119 | 1.126 | 0.982 | 0.996| 1.123
Kinnow: Red grapes: Beetroot (5: 4: 1) 4149 | 4.144 | 4.146 | 4.139 | 4.142| 4.145
Kinnow: Red grapes: Cabbage (5: 4: 1) 1239 | 1.115| 1.186 | 0.991 | 1.106| 1.146
Mean 1877 | 1.819 | 1.837 | 1.764 | 1.792
Grand Mean (1) 1.877 1.828 1.778
CDp.os Juice (J)= NS Storage conditions= (N  Storage intervals (I)= NS NS
JxC=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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4.6.5.11 Sensory quality

The colour rating was found to decrease by blendafigkinnow: red

grapes blend with vegetable juices/pulps (Table83)1 It was highest
(7.85) in kinnow: red grapes blend (control) whitevest colour rating
was recorded for kinnow: red grapes: beetroot jubdend (7.52). The
colour rating of blends showed insignificant des®aluring storage. It
was found to decrease from an initial value of 7t67.26 at six month of
storage however, changes were insignificant. Blestdsed at refrigerated
temperature had better liking than those storedmbient temperature.
Colour rating decreased from an initial value o671to 7.42 and 7.50 at
ambient and refrigerated storage conditions, reSpely. The colour

rating was not significantly affected by variouseraction factors.

Data showing the effect of storage on the flavoating of blends
are presented in the Table 4.184. During storage hhkends showed
decrease in flavour score. However, blends storedow temperature
were better than those stored at ambient temperafduring storage, the
flavour rating was observed to decrease non-sigaifily from mean
initial value of 7.43 to 7.16. Highest flavour nagi was recorded as 7.80
for control followed by kinnow: red grapes: carrolend (7.70) while it
was lowest for kinnow: red grapes: cabbage (6.3(rious interaction
factors did not affect the flavour during the stpearrespective of storage

conditions.

Perusal of the data presented in Table 4.185 atdi perceivable
increase in the body score of all the blends. Tadybscore was recorded
to increase with the blending. During storage, thedy score was
recorded to decrease from 7.98 at 0 day to 7.64 amonth. Storage
conditions also affected the body score of blengsrre decrease was
recorded at ambient storage conditions. Besidegngés were non-

significant irrespective of various interaction faxs.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends (Table 4.186). TREAA score of blends
exhibited a gradual decrease with the advancemestosage conditions.
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kinnow: red grapes: carrot obtained superior rati@g@0) for OAA while

kinnow: red grapes: tomato obtained lowest scorédedonic scale (7.30)

for OAA. The storage temperature also influenced AA score as it

was lower (7.56) at ambient temperature as comptryddw temperature

storage (7.63). OAA rating was found to decreasenfan average initial

value of 7.76 to 7.42 during six month of storagevkver, changes were

insignificant.

Table 4.183 Effect of storage on colour of KinnowRed grapes and vegetable

blends
Juice Storage interval (month)/Storage conditignGrand | Grand
0 3 6 Mean | Mean
AT RT AT RT () (©)
Kinnow: Red grapes (Control) 7.89 7.6 7.7D 7.457.53 7.63 7.42
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 7.60 407 7.50 7.20 7.35 7.41 7.5
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 7.72 7.40 7.50 7.20 7.30| 7.42
Kinnow: Red grapes: Beetroot (5: 4: 1) 7.52 7.25 7.40 7.00 7.20| 7.27
Kinnow: Red grapes: Cabbage (5: 4: 1) 7.65 780 .407| 7.13 7.25| 7.35
Mean 7.67 7.39 7.50 7.20 7.33
Grand Mean (1) 7.67 7.45 7.26
CD(O'OS) Juice (J) = NS Storage conditidds£ NS  Storage intervals (1)=0.19 J X I=NS
JxC=NS Cx NS Jx Cx|=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.184 Effect of storage on flavour of Kinnow:Red grapes and vegetable
blends
Juice Storage interval (month)/Storage conditioh ar@r| Grand
0 3 6 Mean [ Mean
AT RT AT RT () ©)
Kinnow: Red grapes (Control) 7.80 7.60 7.70 7.50 7.60 7.61 7.2
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 7.50 7.30 7.40 7.20 7.30 7.37 7.3
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 7.70 7.50 7.50 7.30 7.37 7.48
Kinnow: Red grapes: Beetroot (5: 4: 1) 7.65 7.50 7.60 7.30 7.50 7.51
Kinnow: Red grapes: Cabbage (5: 4: 1) 6.50 6.33 6.40 6.25 6.30 6.3¢
Mean 7.43 7.25 7.32 7.11 7.21
Grand Mean (1) 7.43 7.28 7.16
CD(O_OS) Juice (J) =0.15 Storage conditions (C)S N Storage intervals (I)= NS JNE&
JXxC=NS CxI1=NS JXxCxI1=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.185 Effect of storage on body of Kinnow: Regrapes and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT | RT | @ | ©
Kinnow: Red grapes (Control) 7.90 7.70 7.81 7.50 7.7 7.72 7.76
Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5) 780 87.y 7.71 7.30 7.60| 7.60 7.86
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 8.15 7.90 8.05 7.73 7.81 7.93
Kinnow: Red grapes: Beetroot (5: 4: 1) 8.03 7.78 7.90 7.64 7.73 7.82
Kinnow: Red grapes: Cabbage (5: 4: 1) 8.00 7.80 7.90 7.60 7.80 7.82
Mean 7.98 7.75 7.87 7.55 7.73
Grand Mean (1) 7.98 7.81 7.64
CD(O_OS) Juice (J)=0.28 Storage conditions (C)= NStorage intervals (I)= NS JXISN
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

Table 4.186 Effect of storage on overall acceptality of Kinnow: Red grapes and
vegetable blends

Juice Storage interval (month)/Storage conditignGrand | Grand
0 3 6 Mean | Mean
J C
AT RT AT RT <) ©
Kinnow: Red grapes (Control) 8.00 7.80 7.90 7.63 7.79 7.82 7.56

Kinnow: Red grapes: Tomato (4.7: 3.8: 1.5)| 7.30 7.10 7.22 6.90 7.00 7.14 7.6
Kinnow: Red grapes: Carrot (3.3: 2.7: 4) 8.20 7.95 8.07 7.78 7.80 7.96

Kinnow: Red grapes: Beetroot (5: 4: 1) 7.80 7.63 7.70 7.45 7.61 7.64
Kinnow: Red grapes: Cabbage (5: 4: 1) 7.50 7.30 7.40 7.10 7.200 7.30
Mean 7.76 7.56 7.66 7.37 7.47
Grand Mean (1) 7.76 7.61 7.42
CD(O'OS) Juice (J)=0.31 Storage conditions (C)= NStorage intervals (I)= NS J X 1= NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (84

4.6.6 Kinnow: Aonla: Red grapes and vegetable juicelends
4.6.6.1 Total soluble solids (TSS)

Data given in Table 4.187 reveal that the totdlisle solids in blends
ranged from 10.87 to 12.88. Significant difference was recorded in TSS
content of all blends. Maximum TSS was recordelimmow: aonla: red grapes
blend (control) (12.61B) while minimum value was recorded as 10B7n
kinnow: aonla: red grapes: carrot blend. A gradonelease in TSS was recorded
with the advancement of storage period which irsgdafrom average initial

value of 11.85 to 12.0B after six month irrespective of all the factomaever,
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changes were non-significant. Juice blends staredhlient temperature showed
more increase in TSS (from an initial value of 5118 12.08B) while those
stored at refrigerated temperature resulted inranmim change (from an initial
value of 11.85 to 11.9B) during storage. The interaction of various fasto
reveals the non-significant results for change 85Tduring storage at both the
temperatures.
4.6.6.2 Titratable acidity

Data obtained for the changes in titratable agiditthe kinnow: aonla:
red grapes and vegetable blends during storagprasented in Table 4.188. A
significant difference was recorded in the titrdahcidity of all the blends. The
mean maximum titratable acidity (1.11%) was recdrde kinnow: aonla: red
grapes: beetroot while minimum was recorded as%.ibthe kinnow: aonla: red
grapes: carrot blend. A gradual increase in tibdatacidity was recorded from an
initial mean value of 0.95 to 0.98 after six mowthstorage however, changes
were not significant. Changes were more at amlgtorage where increase was
from mean initial value of 0.95 to 0.97% as agath86% at refrigerated storage.
Insignificant effect of different interaction factowas observed for all the blends.
4.6.6.3 Reducing sugars

Perusal of data presented in Table 4.189 indicét@$ reducing
sugars content ranged from 5.20 to 6.77% in juinds. Kinnow: aonla:
red grapes: beetroot blend contained maximum redusugars content as
6.77% followed by control (6.71%). It was minimum kinnow: aonla: red
grapes: carrot (5.20%). A significant variation weaecorded in reducing
sugars content of all the treatments. An increasmegd was noticed in
reducing sugars of all the blends during the s®ragespective of storage
conditions. A gradual increase from an initial valaf 6.19 (0 day) to 6.22
(3 month) and finally to 6.25% (6 month) was reamtdduring the
storage. Storage conditions also did not affectrddicing sugars content
as the increase was recorded from an average linidlue of 6.19 to

6.23% in ambient storage as against 6.22% in refdatgd storage.
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Table 4.187 Effect of storage on total soluble sal$ (°B) of Kinnow: Aonla: Red

grapes and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) | ©
Kinnow: Aonla: Red grapes (Control) 12.60 | 12.80 | 12.70| 13.10 | 12.90| 12.82| 12.06
Kinnow:Aonla: Red grapes: Tomato (4.8: 0.3:3.4)1.511.64 | 11.79 | 11.74| 11.92 | 11.85| 11.79 | 11.92
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 24: 4 10.87 | 11.12 | 10.95| 11.38 | 10.26| 10.92
Kinnow:Aonla:Red grapes:Beetroot (5.4: 0.3:3.8:0.5)12.47 | 12.68 | 12.61| 12.91 | 12.83| 12.70
Kinnow:Aonla: Red grapes: Cabbage (5.1: 0.3: 3)6f 111.66 | 11.82 | 11.78 | 12.12| 11.96| 11.87
Mean 11.85| 12.04f 11.9¢ 12.29 11.96
Grand Mean (I) 11.85 12.00 12.01
CDgos) Juice (J)=0.12 Storage conditions (8= Storage intervals (I)= NS J NS
J X C=NS Cx 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.188 Effect of storage on titratable acidity(%) of Kinnow: Aonla: Red
grapes and vegetable blends
Juice Storage interval (month)/Storage condition arGf Gran
0 3 6 d d
AT RT AT RT | Mean | Mean
Q) | ©
Kinnow: Aonla: Red grapes (Control) 1.0 1.7 1.06 1.08 1.07 | 1.07 | 0.97
Kinnow: Aonla: Red grapes:Tomato (4.8: 0.3: 3.4)1) 0.98 1.00 0.99 1.02 101 100 | 0.96
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2%: 4 | 0.65 0.66 0.65 0.67 0.66 0.66
Kinnow: Aonla: Red grapes:Beetroot (5.4: 0.3: 38)0] 1.11 1.13 1.12 1.15 1.14 1.13
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: B)6:] 0.97 0.98 0.98 1.00 0.99 0.98
Mean 0.95 0.97 0.96 0.98 0.97
Grand Mean (1) 0.95 0.96 0.98
CD(.0s Juice (J)=0.13 Storage conditions=(8p  Storage intervals (I)= NS NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.189 Effect of storage on reducing sugars (Jwof Kinnow: Aonla: Red
grapes and vegetable blends
Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Kinnow: Aonla: Red grapes (Control) 6.71 6.715 6.736.77 | 6.75 6.74 6.23
Kinnow: Aonla: Red grapes: Tomato (4.8: 0.3: 3.5)1| 6.08| 6.11 6.10 6.16 6.18 6.12 6.2
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 23:4 | 520 | 5.24 5.22 5.27) 5.2% 5.24
Kinnow: Aonla: Red grapes: Beetroot (5.4: 0.3: 88) | 6.77| 6.81 6.79 6.84 6.8 6.81
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: B)6: | 6.21| 6.25 6.23 6.28 6.26 6.25
Mean 6.19 | 6.23 6.21 6.26) 6.24
Grand Mean (1) 6.19 6.22 6.25
CD(.0s Juice (J)=0.23 Storage conditions=(8p  Storage intervals (I)= NS NS

J X C=NS C xI1=NS

JXCXxI=NS

AT= Ambient temperature (13-2Q)

207

RT= Refrigerated temperature (83




4.6.6.4 Total sugars

Table 4.190 shows the total sugars of kinnow: aad grapes and
vegetable blends. The mean maximum total sugarsecdmwas recorded in
kinnow: aonla: red grapes: beetroot juice blend®.89% whereas it was
minimum in kinnow: aonla: red grapes: tomato blg®d1l5 per cent). An
increasing trend was recorded in total sugars adntd all the blends
with the advancement of storage period. It was reéed to increase from
an average initial value of 8.72 to 8.77% after smonth of storage.
Temperature did not show any significant effect the total sugars of
different blends however, it resulted in an inceedsom average initial
value of 8.72 to 8.75 at ambient temperature asinaf§a8.74% at
refrigerated conditions. Besides, interaction ofiox#s factors revealed the

non-significant results for change in total sugars.

4.6.6.5 Ascorbic acid

The perusal of data in Table 4.191 shows the eftdcttorage on
ascorbic acid content of juice blends. Average dsicoacid content was
recorded in the range of 15.72 to 26.58 mg/100 mLChe maximum
ascorbic acid content was recorded in control (26159/100 mL) which
was statistically at par with kinnow: aonla: redapes: tomato blend
(25.64 mg/100 mL). The minimum ascorbic acid comteas recorded in
kinnow: aonla: red grapes: carrot (15.72 mg/100 mB) significant
reduction was recorded in ascorbic acid contenalbfthe blends during the
storage, irrespective of storage conditions. Averagcorbic acid content was
recorded to decrease significantly from an inittalue of 22.88 to 18.85
mg/ 100 mL after six month of storage, irrespectdfestorage conditions.
The decrease was higher at ambient storage wherelébrease was from
22.88 to 20.35 as against 21.22 mg/100 mL at refated storage.

4.6.6.6 Total phenolics

Data showing the effect of storage intervals atmiage conditions on
kinnow: aonla: red grapes and vegetable blendspesented in Table 4.192.
Total phenolics content (TPC) was found to be mridinge from 56.65 to 98.52

mg/100 mL. A significant difference in the mean TR@s recorded in all the
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blends. It was highest in kinnow: aonla: red grapegtroot blend (98.52 mg/100

mL) while lowest in kinnow: aonla: red grapes: oar(56.65 mg/100 mL). A

gradual decrease in the TPC was recorded from a iméal value of 84.82 to

77.16 mg/100 mL with the advancement of storageC WMPas found to be

affected significantly by storage condition. It desed from an average initial
value of 84.82 to 80.17 at ambient storage aga#iis63 mg/100 mL at

refrigerated storage. An insignificant effect ofieas interaction factors on total

phenolics was also recorded for all the blends.

Table 4.190 Effect of storage on total sugars (Yof Kinnow: Aonla: Red grapes

and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 J) ©
AT RT AT RT
Kinnow: Aonla: Red grapes (Control) 9.28 9.34 9.8329.36 | 9.33 9.33 8.75
Kinnow: Aonla: Red grapes: Tomato (4.8: 0.3: 3.5)1| 8.15| 8.17 8.16 8.19 8.18 8.17 8.74
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2%: 4 | 8.26| 8.29 8.28 8.31] 8.29 8.29
Kinnow: Aonla: Red grapes: Beetroot (5.4: 0.3: 88) | 9.30| 9.33 9.32 9.37 9.3b 9.38
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: B)6: | 8.59| 8.62 8.61 8.64 8.64 8.62
Mean 8.72| 8.75| 8.74| 877 876
Grand Mean (1) 8.72 8.74 8.77
CD(.0s) Juice (J)=0.28 Storage conditions (8B Storage intervals (I)= NS NS
JxC=NS CxI=NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated 15.79 temperature {G}4
Table 4.191 Effect of storage on ascorbic acid (mb@0 mL) of Kinnow: Aonla:
Red grapes and vegetable blends
Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT | RT AT RT ) ©
Kinnow: Aonla: Red grapes (Control) 26.58 24p9 25 21.68| 23.67| 24.34 | 20.35
Kinnow:Aonla:Red grapes:Tomato (4.8: 0.3: 3.4: 1/5)25.64 | 22.69] 23.64 20.4( 21.59 2279 21.
Kinnow: Aonla: Red grapes:Carrot (3.4: 0.2: 2.4: 4] 15.72 | 12.68] 13.97 10.94 11.69 13.00
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3: 3.8)0[523.68 | 20.36] 21.82 18.24  20.6]7 20.95
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:122.78 | 20.13| 21.29 19.2( 20.40 20.76
Mean 22.88 | 20.09] 21.18 18.09 19.6D
Grand Mean (I) 22.88 20.64 18.85

CD.05)

Juice (J)=1.50
JxC=NS CxI=NS

Storage condgi(C)= 0.82

Storage intervals ()= 1.16
JXCxI=NS

J X 1= NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.192 Effect of storage on total phenolics (@i100 mL) of Kinnow: Aonla:

Red grapes and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Aonla: Red grapes (Control) 92.61 8562 387 76.31| 82.35| g486 | 80.17
Kinnow:Aonla:Red grapes:Tomato (4.8:0.3:3.4: 1.5) 3.48 | 79.35| 81.54 76.95 78.68 7999 | 81.63
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 24: 4 56.65 | 50.95 53.67 48.26 51.18352 13
Kinnow:Aonla:Red grapes:Beetroot (5.4: 0.3: 3.8)0. 98.52 | 94.52 9582 91.69 92.66 94.64
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:192.85 | 88.46] 89.80 86.33 87.29 88.95
Mean 84.82 | 79.78 81.64 75.9]1 78.41
Grand Mean (1) 84.82 80.71 77.16
CD.0s) Juice (J)=2.96 Storage conditions (R Storage intervals (1)= 2.29 IENS
Jx C=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.6.7 Total carotenoids

Total carotenoids content of different blends aieeg in Table
4.193. Total carotenoids varied from 1.37 to 4.94/ 500 mL. The mean

maximum total carotenoids content was recorded ilTmé&w: aonla: red

grapes: carrot (4.91 mg/100 mL) while it was minmimun kinnow: aonla:

red grapes: cabbage (1.37 mg/100 mL). An insigaificdecrease in total

carotenoids of all the blends was recorded duritogagie where decrease

was from a mean initial value of 2.24 to 2.19 md@1lonL. An

insignificant effect of various interaction factowgas recorded for total

carotenoids content of all the blends.

Table 4.193 Effect of storage on total carotenoid¢mg/100 mL) of Kinnow:
Aonla: Red grapes and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT Q) ©
Kinnow: Aonla: Red grapes (Control) 140 1.36 1.381.34 138 | 137 2.21
Kinnow: Aonla: Red grapes: Tomato (4.8: 0.3: 3.5)1 2.04 2.01 2.02 1.98 200 201 2.22
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2%: 4| 491 | 4.87 4.89 4.83 4.86| 4.87
Kinnow:Aonla:Red grapes:Beetroot (5.4: 0.3: 3.8)0, 1.49 1.46 1.47 1.44 1.45 1.46
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: B)6] 1.37 1.34 1.35 1.32 1.34 1.34
Mean 224 | 221| 222| 218 221
Grand Mean (I) 2.24 2.22 2.19
CD(.0s) Juice (J)=0.24 Storage conditions (8= Storage intervals (I)= NS J NS
JxC=NS CxI=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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Table 4.194 Effect of storage on total anthocyaningmg/100 mL) of Kinnow:

Aonla: Red grapes and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Aonla: Red grapes (Control) 30.73| 27.83| 28.65 | 25.44 | 26.12| 27.75| 23.13
Kinnow:Aonla:Red grapes:Tomato (4.8: 0.3: 3.4: 1}525.64 | 23.19 | 24.15 | 21.98 22.48| 23.49| 23.84
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2): 4 17.53 | 15.21 | 16.86 12.69 14.54| 15.37
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3: 3.8)0.827.71 | 2534 | 25.69 | 22.58 | 24.14| 2509
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:26.34 | 23.21 | 2459 | 2148 | 22.42| 92361
Mean 25.59| 2296 23.99 20.83 21.94
Grand Mean (I) 25.59 23.47 21.39
CDgos) Juice (J)=1.50 Storage conditions (C)28  Storage intervals ()= 1.16 x IF NS
J X C=NS C x 1= NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.6.8 Total anthocyanins

Data presented in Table 4.194 reveal that totahaeyanins of
kinnow: aonla: red grapes and vegetable blends ednfyjom 17.53 to
30.73 mg/100 mL. The mean maximum total anthocyamontent was
recorded as 30.73 mg/100 mL (control) followed by.72L mg/100 mL
(kinnow: aonla: red grapes: beetroot). The mean imm total
anthocyanins content was recorded in kinnow: aonéat grapes: carrot
(17.53 mg/100 mL). A significant decrease in totalthocyanins was
recorded during storage. It decreased from a maé#ml value of 25.59
to 21.39 mg/100 mL after six month of storage, spective of storage
factors. Storage conditions also exhibited a sigaiit effect on total
anthocyanins of juice blends as mean value of 23M&E recorded at
ambient storage as against 23.84 mg/100 mL whictredesed from a
mean initial value of 25.59 mg/100 mL. Interactitactors affected the

total anthocyanins content insignificantly.
4.6.6.9 Antioxidant activity

Data on the effect of storage on the antioxidactivay (AA) of
blends are presented in Table 4.195. The antioxidativity ranged from

51.66 to 59.09% in different blends. Significantffdiences were
observed in the AA of all the juice blends. Storagtervals imposed a
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significant effect on the antioxidant activity ofl dhe blends. The AA
was observed to decrease from an average mean vélb@.74 (0O day) to
51.97% (6 month) during storage. Changes were lowerambient
temperature as compared to refrigerated temperatucase of all blends
where AA reduced from 56.74 to 54.66 at ambientgemature and from
56.74 to 53.67% at refrigerated temperature. Sintdands were recorded
in all the juice blends. Besides, interaction ofimas factors revealed the non-
significant results for change in antioxidant adtv

Table 4.195 Effect of storage on antioxidant actity (%) of Kinnow: Aonla: Red
grapes and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©
Kinnow: Aonla: Red grapes (Control) 59.09 57.81 386, 56.10 55.25| 56.92 | 54.66

Kinnow:Aonla:Red grapes:Tomato (4.8: 0.3: 3.4: 1{5%6.05| 54.25| 53.61 52.48 51.09 53.50 53.

67

Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2%: 4 58.48| 55.41| 53.24 53.62 51.78 54.50

Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3: 3.8)0.551.66 | 49.11| 48.2§ 46.34 46.36 48.35

Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:58.43 | 56.59| 53.26 5454 5215 54.99

Mean 56.74| 54.63| 5293 52.62 513
Grand Mean (I) 56.74 53.79 51.97
CDgos) Juice (J)=1.77 Storage conditions (8= Storage intervals (1)= 1.37 1ENS
JXx C=NS CxI=NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.6.10 Non-enzymatic browning

It is clear from the data given in Table 4.196tthlae mean non-
enzymatic browning (NEB) decreased with the advam=® of storage
period. The NEB of all the blends varied signifitlgnwith highest value
for Kinnow: Aonla: Red grapes: Beetroot blend (82&nd the lowest for
Kinnow: Aonla: Red grapes: Carrot (1.362). Averab&B decreased
from a mean initial value of 2.042 to 1.830 after sonth of storage. No
significant effect of storage period and storagaditons was recorded
on NEB of juices. Besides, the interaction of vasidactors did not impose

significant changes in NEB.
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Table 4.196 Effect of storage on non-enzymatic browng of Kinnow: Aonla: Red
grapes and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT ) (©)
Kinnow: Aonla: Red grapes (Control) 1560 1500 305 1470 | 1.490( 1510 | 1.910

Kinnow: Aonla:Red grapes:Tomato (4.8:0.3: 3.4: 1151.589 | 1.367| 1.471 1.291 1.38¢4 1.420 1.9

Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 234: 4 1.362| 1.169| 1.209 0.98¢ 1.10b 1.166

Kinnow:Aonla:Red grapes:Beetroot (5.4: 0.3: 3.810.54.263 | 4.248| 4.251 4.239 4.248 4.249

Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:1.437 | 1.156| 1.286 0.99¢ 1.1138 1.198

Mean 2.042| 1.888| 1.949 1.797 1.86)7
Grand Mean (1) 2.042 1.920 1.830
CDgos) Juice (J)=0.02 Storage conditions (8= Storage intervals (I)= NS FNS
Jx C=NS C xI=NS JXCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.6.6.11 Sensory quality

The effect of storage on colour rating of kinnowanéa: red grapes and
vegetable blends are presented in Table 4.197.ald highest (8.00) in
kinnow: aonla: red grapes: carrot blend while lotveslour rating was
recorded for pure kinnow: aonla: red grapes: cakbhignd (7.50). The
colour rating of blends showed slight decrease rurstorage. It was
found to decrease from an initial value of 7.787t®4 at six month of
storage however, changes were not significant. @&denstored at
refrigerated temperature had better liking thansthestored at ambient
temperature. Colour rating decreased from an ihu#&ue of 7.78 to 7.62
and 7.70 at ambient and refrigerated storage cadt respectively. The

colour rating was not significantly affected by wars interaction factors.

Data showing the effect of storage on the flaveating juice
blends are presented in the Table 4.198. The maxirflavour score was
recorded for kinnow: aonla: red grapes: carrot HOle(8.70). During
storage the blends suffered losses in flavour sddoavever flavour score
of blends stored at low temperature were bettemthlaose stored at
ambient temperature. During storage, the flavoumgawas observed to
decrease non-significantly from mean initial valeé 7.61 to 7.30.
Various interaction factors did not affect the ftaw during the storage

irrespective of storage conditions.
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Perusal of the data presented in Table 4.199 atdginsignificant

decrease in the body score of all the blends. Tdaylscore was recorded

to increase with the blending. During storage, thedy score was

recorded to decrease from 8.12 at 0 day to 7.8® amonth. Storage

conditions also affected the body score of blenssmre decrease was

recorded at ambient storage conditions. Besidegngbls were non-

significant irrespective of various interaction facs.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends (Table 4.200). TRBAA score of blends

exhibited a gradual decrease with the advancemestosage conditions.

kinnow: aonla: red grapes: carrot obtained superating (8.20) while
kinnow: aonala: red grapes: Tomato blend obtairmedekt score (7.50) on

Hedonic scale for OAA. The storage temperature alsftuenced the

OAA score as it was lower (7.66) at ambient tempem® as compared to

low temperature storage (7.73) which decreased faomean initial value

of 7.81. The OAA rating was found to decrease framaverage initial

value of 7.81 to 7.59 during six month of storagevkver, changes were

insignificant.

Table 4.197 Effect of storage on colour of Kinnow:Aonla: Red grapes and

vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT QO | ©
Kinnow: Aonla: Red grapes (Control) 7.80 | 7.60 7.70 7.40 7.60 7.62 7.62
Kinnow: Aonla:Red grapes:Tomato (4.8: 0.3: 3.4)1.57.70 | 7.50 7.60 7.30 750 7.52 | 7.70
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2)4:4 8.00 | 7.85 7.90 7.70 7.80, 7.85
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3: 3.8)0[57.90 | 7.80 7.90 7.70 7.80, 7.82
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 3.6:17.50 | 7.30 7.40 7.20 7.40, 7.36
Mean 7.78 | 7.61 7.70 7.46 7.62
Grand Mean (I) 7.78 7.66 7.54
CDgos) Juice (J)=0.39 Storage conditions (8= Storage intervals (I)= NS J NS

JxC=NS CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.198 Effect of storage on flavour of KinnowAonla: Red grapes and

vegetable blends

Juice Storage interval (month)/Storage condition ar@n Grand
0 3 6 Mean | Mean
AT RT AT RT Q) | ©
Kinnow: Aonla: Red grapes (Control) 7.35 7.18 7.25 7.00 7.11 7.18 7.42
Kinnow:Aonla:Red grapes:Tomato (4.8:0.3:3.4:1.%) 307 7.10 7.20 7.00 7.10| 7.14 | 7.49
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 24: 4 8.70 8.50 8.60 8.30 8.4| 850
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3:3.8:0/5y.50 7.30 7.40 7.05 7.20| 7.29
Kinnow:Aonla:Red grapes:Cabbage (5.1:0.3: 3.6:1) 207. 7.00 7.10 6.85 6.95| 7.02
Mean 7.61| 7.42 7.51 7.24 7.35
Grand Mean (I) 7.61] 7.46 7.30
CDgos) Juice (J)=0.54 Storage conditions=(8p  Storage intervals (I)= NS FNS
Jx C=NS CxI=NS JXCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.199 Effect of storage on body of Kinnow: Ada: Red grapes and vegetable
blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT Q) | ©
Kinnow: Aonla: Red grapes (Control) 8.00 7.80 7.90 7.70 780 | 7.84 | 7.96
Kinnow:Aonla:Red grapes:Tomato (4.8:0.3:3.4:1.%) 103| 8.00 8.05 7.80 7.90| 7.97 | 8.02
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 24: 4 8.40 8.22 8.30 8.10 8.20, 8.24
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3:3.8:0/58.20 8.00 8.10 7.90 8.00, 8.04
Kinnow:Aonla:Red grapes:Cabbage (5.1: 0.3: 3.6]1).907 7.70 7.80 7.50 7.70| 7.72
Mean 8.12| 7.94 8.03 7.80 7.92
Grand Mean (1) 8.12 7.99 7.86
CD(.0s) Juice (J)=0.48 Storage conditions=(8p  Storage intervals (I)= NS INS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.200 Effect of storage on overall acceptaliiy of Kinnow: Aonla: Red
grapes and vegetable blends
Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Aonla: Red grapes (Control) 7.70 7.50 7.60 7.40 750 754 | 7.66
Kinnow:Aonla:Red grapes:Tomato (4.8:0.3:3.4:1.%) 7.50 7.40 7.45 7.30 740 7.41 | 7.73
Kinnow: Aonla: Red grapes: Carrot (3.4: 0.2: 2%: 4 8.20 8.00 8.10 7.90 8.00| 8.04
Kinnow:Aonla:Red grapes:Beetroot (5.4:0.3:3.8:0/5)7.80 7.60 7.70 7.50 7.60| 7.64
Kinnow: Aonla: Red grapes: Cabbage (5.1: 0.3: 7.86 7.70 7.80 7.60 7.70
3.6:1) 7.73
Mean 7.81 7.64 7.73 7.54 7.64
Grand Mean (I) 7.81 7.69 7.59
CDgos) Juice (J)=0.33 Storage conditions=(8p  Storage intervals (I)= NS FINS

Jx C=NS CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2@)
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4.6.7 Kinnow: Papaya: Aonla and vegetable juice biels
4.6.7.1 Total soluble solids (TSS)

Data given in Table 4.201 reveal that the totdlildle solids in blends
ranged from 9.52 to 11.8B. Significant difference was recorded in TSS cohte
of all blends. Maximum TSS was recorded in kinngapaya: aonla: beetroot
(11.05B) while minimum value was recorded as 95J4n kinnow: papaya:
aonla: carrot blend. A gradual increase in TSS wesorded with the
advancement of storage period which increased faverage initial value of
10.12 to 10.5%B after six month irrespective of all the factomaever, changes
were insignificant. Juice blends stored at ambiemiperature showed more
increase in TSS (from an initial value of 10.121038B) while those stored at
refrigerated temperature resulted in a minimum gbkaffrom an initial value of
10.12 to 10.3%B) during storage. The interaction of various fastevealed the
non-significant results for change in TSS durirggage at both the temperatures.
4.6.7.2 Titratable acidity

Data obtained for the changes in titratable agidit the juice blends
during storage are presented in Table 4.202. Aifgignt difference was
recorded in the titratable acidity of all the blendhe mean maximum titratable
acidity (1.06%) was recorded in control while minim was recorded in the
kinnow: papaya: aonla: carrot blend (0.65%). A geddincrease in titratable
acidity was recorded from an initial mean valué®®?2 to 0.93% after six month
of storage however, changes were not significan&nges were more at ambient

Table 4.201 Effect of storage on total soluble sal$ (°B) of Kinnow: Papaya:
Aonla and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 10.38 10.55 10430.7D| 10.60] 10.53] 10.38
Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) 9. | 10.30| 10.20f 10.45 10.4 10.27 10,32

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4

) 52.

9.92 9.85

Kinnow:Papaya:Aonla:Beetroot (5.8: 1.4: 0.8: 4

) GEL

11.32| 1122 1154 114

11.3

2

10.20 10.12  9.97
0
b5

Kinnow:Papaya:Aonla:Cabbage (6.5: 1.6: 0.9: 1) 9.7 9.92 9.85| 10.20 10.0 9.94
Mean 10.12 | 10.40| 10.31 10.62 10.52
Grand Mean (1) 10.12 10.36 10.52

CD(0_05) Juice (J)= 0.15
JXC=NS

Storage conditions (8= Storage intervals ()= 0.12

CxI=NS

JXCxI=NS

FNS

AT= Ambient temperature (13-2@)

RT= Refrigerated temperature (023
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Table 4.202 Effect of storage on titratable acidity(%) of Kinnow: Papaya: Aonla
and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 1.06 1.0¢ 1.7 1.091.08 | 1.07 | 0.93

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:/1) 02L.. | 1.04 1.03 1.06| 1.04 1.04

0.92

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 63. 0.67 0.66 0.69| 0.67 0.67

Kinnow: Papaya:Aonla:Beetroot (5.8: 1.4: 0.8:2) 87M. | 0.89| 0.88 0.90| 0.89 0.89

Kinnow: Papaya:Aonla:Cabbage (6.5: 1.6: 0.9:1) 80.9 0.99 0.98 1.01| 0.99 0.99

Mean 0.92 094 | 0.92 0.95 0.93
Grand Mean (1) 0.92 0.92 0.94
CD.0s Juice (J)=0.03 Storage conditions=(8p  Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

storage where increase was from mean initial vafu®92 to 0.94% as compared
to refrigerated storage where there was no appam&rease in acidity.

Insignificant effect of different interaction factowas observed for all the blends.
4.6.7.3 Reducing sugars

Perusal of data presented in Table 4.203 reveadd thducing
sugars content ranged from 4.08 to 5.42% in diffiérkinnow: papaya:
aonla and vegetable blends. Kinnow: papaya: aoieetroot blend
contained maximum reducing sugars content as 5.42%eowed by
control (4.92%). It was minimum in kinnow: papayanla: carrot (4.08%).
No significant variation was recorded in reducingyars content of all the
treatments. An increasing trend of reducing suges noticed in all the blends
during the storage irrespective of storage conaticA gradual increase from
an initial value of 4.71 (0 day) to 4.74 (3 mon#mnd finally to 4.77% (6
month) was recorded during the storage. Storagalitioms also did not
affect the reducing sugars content as the increes® recorded from an
average initial value of 4.71 to 4.75% in ambietdrage as against 4.74%
in refrigerated storage.
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Table 4.203 Effect of storage on reducing sugars (Yof Kinnow: Papaya: Aonla
and vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 4.92 4.94 4.93 497495 | 4.94 4.75

Kinnow: Papaya: Aonla: Tomato (6.5:1.6:0.9:1) 64. | 4.64 4.63 468 4.66 4.64 4.74

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 08t. | 4.11 4.10 416/ 4.13 4.12

Kinnow: Papaya: Aonla: Beetroot (5.8: 1.4: 0.8:R) 5.42 5.47 5.46 5,52 5.49 5.47

Kinnow: Papaya: Aonla: Cabbage (6.5: 1.6: 0.9)1) .534 | 4.56 4.55 458 4.57 4.56

Mean 4.71 474 | 473 4.78 476
Grand Mean (1) 4.71 4.74 4.77
CD(.0s) Juice (J)=0.49 Storage conditions=(8p  Storage intervals (I)= NS NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.6.7.4 Total sugars

It is evident from the Table 4.204 total sugars teon of kinnow:
papaya: aonla and vegetable blends ranged from #28.92 per cent.
The mean maximum total sugars content was recorndddnnow: papaya:
aonla: beetroot juice blends as 8.92% whereas & maimum in kinnow:
papaya: aonla blend (7.28%). An increasing trend wecorded in total
sugars content of all the blends with the advanadenoé storage period. It
was recorded to increase from an average inititlevaf 8.23% to 8.27%
after six month of storage. Storage conditions didt show any
significant effect on the total sugars of differebtends however, it
resulted in an increase from average initial vatie8.23% to 8.25% at
ambient temperature as against 8.24% at refrigdratenditions. Besides,
interaction of various factors revealed the nomigicant results for change in
total sugars.

Table 4.204 Effect of storage on total sugars (Yof Kinnow: Papaya: Aonla and
vegetable blends

Juice Storage interval (month)/Storage condition ar@r| Grand
0 3 6 Mean | Mean
AT | RT | AT | RT Q) ©
Kinnow: Papaya: Aonla (Control) 7.28 7.3 7.30 7.837.32 7.31 8.25

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:{1) 33. | 8.37 8.36 8.39] 8.37% 8.37 8.24

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 2. 8.27 8.26 8.28| 8.27 8.27

Kinnow:Papaya:Aonla:Beetroot (5.8: 1.4: 0.8: 2) 28.9] 8.96 8.94 9.01| 8.97 8.96

Kinnow:Papaya:Aonla:Cabbage (6.5: 1.6: 0.9: 1) 8.32 8.34 8.33 8.37| 8.35 8.34

Mean 8.23 8.25 8.24 8.28) 8.26
Grand Mean (I) 8.23 8.24 8.27
CDgos) Juice (J)=0.05 Storage conditions=(8p  Storage intervals (I)= NS NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated 15.79 temperature {0}
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4.6.7.5 Ascorbic acid

The perusal of data in Table 4.205 indicates thstogbic acid
content in juice blends was reduced significantlyidg the storage of six
month, irrespective of storage conditions. Averageorbic acid content was
recorded to be in the range of 44.82 to 59.12 m@/@. The maximum
ascorbic acid content was recorded in control (3%g/100 mL) while it
was minimum in kinnow: papaya: aonla: beetroot $4mg/100 mL).
Average ascorbic acid content was recorded to dsereignificantly from
an initial value of 51.22 to 39.06 mg/ 100 mL afsax month of storage,
irrespective of storage conditions. The decreass Wwigher at ambient
storage where the decrease was from 51.22 to 438s3'Adgainst 45.54

mg/100 mL at refrigerated storage.

Table 4.205 Effect of storage on ascorbic acid (mf@0 mL) of Kinnow: Papaya:
Aonla and vegetable blends

Juice Storage interval (month)/Storage | Grand | Grand
condition Mean | Mean
0 3 6 Q) ©
AT RT AT RT
Kinnow: Papaya: Aonla (Control) 59.1242.19| 51.87| 30.36 | 44.29 43.89 | 43.37
Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9: 1) B0 47.32| 48.91| 43.59 | 55.34 47.08 | 45.54
Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) .&B| 39.38| 30.18| 27.64 | 28.23 40.29
Kinnow: Papaya: Aonla: Beetroot (5.8: 1.4: 0.8: 2) | 44.82( 41.26] 41.36( 39.34 | 38.7§8 41.81
Kinnow: Papaya: Aonla: Cabbage (6.5: 1.6: 0.9: 1)] 7.96( 43.21| 45.21| 40.19 | 42.8Q0 43.79
Mean 51.22]| 42.67| 43.51] 36.22 | 41.89
Grand Mean (1) 51.22 43.09 39.06
CD(O_OS) Juice (J)=1.60 Storage conditionss(CP1  Storage intervals ()= 1.24 Jx1=2.77
JxC=2.26 CxI=83.7 JxCxI1=3.92
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

4.6.7.6 Total phenolics

Data showing the effect of storage intervals atmftage conditions on
kinnow: papaya: aonla and vegetable juice/pulp ddeare presented in Table
4.206. Total phenolics content (TPC) was found eoirbthe range of 27.73 to
77.23 mg/100 mL. A significant difference in theaneTPC was recorded in all
the blends. It was highest in kinnow: papaya: admtroot (77.23 mg/100 mL)
while lowest in kinnow: papaya: aonla: carrot (&7mg/100 mL). A gradual

decrease in the TPC was recorded from a meanliudlae of 47.28 to 40.24
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mg/100 mL with the advancement of storage. TPC feasd to be affected
significantly by storage condition. It decreaseohiran average initial value of
47.28 to 42.96 at ambient storage against 44.35.00gmL at refrigerated
storage. A significant effect of various interaatifactors on total phenolics was
also recorded for all the blends.
4.6.7.7 Total carotenoids

Total carotenoids content of different blends aieeg in Table
4.207. It varied from 1.82 to 5.17 mg/100 mL. Thean maximum total
carotenoids content was recorded in kinnow: papaaila: carrot (5.17
mg/100 mL) while it was minimum in kinnow: papayanla: beetroot (1.82
mg/100 mL). A marginal decrease in total carotesad all the blends was
recorded during storage where decrease was fro@18.3.16 mg/100 mL

however, losses were insignificant. An insignifitaffect of

Table 4.206 Effect of storage on total phenolics (@1100 mL) of Kinnow: Papaya:
Aonla and vegetable blends

Juice Storage interval (month)/Storage condition  ar@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 43.33 35.36 37.65 8.52 33.46 | 35.68 | 42.96

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) .14 | 38.46 39.88 36.19 37.46 38.83 | 44.35

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) .72 | 24.09 25.63 21.52 22.5Y 24.31

Kinnow:Papaya:Aonla:Beetroot (5.8: 1.4: 0.8: 2) 2B7.| 73.24 75.64 70.39 73.45 73.99

Kinnow:Papaya:Aonla:Cabbage (6.5: 1.6: 0.9: 1) 45]9 41.55 42.97 38.64) 40.11 41.84

Mean 47.28 | 42.54 44.35 39.07 41.41
Grand Mean (1) 47.28 43.45 40.24
CDpos Juice (J)= 1.40 Storage conditions=(@B9  Storage intervals ()= 1.09 Jx 1= NS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.207 Effect of storage on total carotenoid¢mg/100 mL) of Kinnow:
Papaya: Aonla and vegetable blends

Juice Storage interval (month)/Storage condition ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT ) ©)
Kinnow: Papaya: Aonla (Control) 4.41] 4.3 4.4( 4.37 4.39 439 | 3.19

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) 5%.| 2.51 2.52 2.48 2.50| 251 | 3.20

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 15. 5.14 5.15 5.11 5.12| 5.14

Kinnow:Papaya: Aonla:Beetroot (5.8: 1.4: 0.8: ) 82L.| 1.79 1.80 1.76 1.78| 1.79

Kinnow:Papaya: Aonla:Cabbage (6.5: 1.6: 0.9:1) 42.1 2.09 2.11 2.05 2.08| 2.09

Mean 3.22 3.18 3.20 3.15 3.17
Grand Mean (1) 3.22 3.19 3.16
CDg.os) Juice (J)=0.12 Storage conditions (8= Storage intervals (I)= NS J NS
Jx C=NS C x 1= NS JXx CxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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Table 4.208 Effect of storage on antioxidant actity (%) of Kinnow: Papaya: Aonla

and vegetable blends

Juice Storage interval (month)/Storage condition  arf@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 62.40 60.08 59.41 8.18 56.17 | 59.24 | 58.43
Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:{1) .58 | 56.34 55.21 54.78 53.42 55.87 | 57.39
Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) .48D | 58.61 56.15 55.34 54.41 56.99
Kinnow: Papaya:Aonla:Beetroot (5.8: 1.4: 0.8:2) .183 | 60.72 58.84 59.44 57.69 59.97
Kinnow:Papaya:Aonla:Cabbage (6.5: 1.6: 0.9: 1) 383 55.42 53.71 53.83 51.98 54.65
Mean 60.77 | 58.23 56.66 56.31 54.78
Grand Mean (1) 60.77 57.45 55.22
CD.0s) Juice (J)=2.12 Storage conditions (8=  Storage intervals ()= 1.63 X 1F NS
Jx C=NS C xI=NS Jx CxI=NS

AT= Ambient temperature (13-2Q)

RT= Refrigerated temperature (83

various interaction factors was recorded for taotatotenoids content of

all the blends.

4.6.7.8 Antioxidant activity

Data on the effect of storage on the antioxidactivay (AA) of

blends are presented in Table 4.208. The antioxidativity ranged from

58.32 to 63.13% in different blends.

Significantffdiences were

observed in the AA of all the juice blends. Storagtervals imposed a

significant effect on the antioxidant activity ofl ahe blends. The AA

was observed to decrease from an average mean véle@.77 (O day) to

55.22% (6 month) during storage. Reduction was lva¢ ambient

temperature as compared to refrigerated temperatucase of all blends
where AA reduced from 60.77 to 58.43% at ambienhgerature as

against 57.39% at refrigerated temperature. Sintlands were recorded

in all the juice blends. Besides, interaction ofimas factors revealed the non-

significant results for change in antioxidant adtyv

4.6.7.9 Non-enzymatic browning

It is clear from the data given in Table 4.209tthlae mean non-

enzymatic browning (NEB) increased with the advanest of storage

period. The NEB of all the blends varied signifitlgnwith highest value

for kinnow: papaya: aonla: beetroot blend (4.09%d ahe lowest for

kinnow: papaya: aonla: cabbage (0.846). No sigaiiiceffect of storage
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period and storage conditions was recorded on NERIices, however it
increased marginally during storage of six month.nicreased from a
mean initial value of 1.558 to 1.564 after six monBesides, the interaction

of various factors did not impose significant ches\gqn NEB.
4.6.7.10 Sensory quality

The colour rating was found to increase by blendofgjuices (Table
4.210). It was highest (7.80) in kinnow: papayanlaocarrot juice blend
while lowest colour rating was recorded for kinngyapaya: aonla: cabbage
(7.49). The colour rating of blends showed sligbtikkase during storage.
It was found to decrease from an initial value d77to 7.28 at six month
of storage however, changes were not significantenBs stored at
refrigerated temperature had better liking thansthstored at ambient
temperature. The colour rating decreased from amalnvalue of 7.57 to
7.36 and 7.46 at ambient and refrigerated storagelitions, respectively.
The colour rating was not significantly affected bgrious interaction

factors.

Data showing the effect of storage on the flavmating of kinnow:
papaya: aonla and vegetable juice blends are pteden the Table 4.211.
During storage the blends suffered losses in flaveaore. However,
blends stored at low temperature were better thasd stored at ambient
temperature. During storage, the flavour rating waserved to decrease
non-significantly from mean initial value of 7.8& 7.57. Highest flavour
rating was recorded as 8.80 (kinnow: papaya: aardaot blend) while it
was lowest for control (7.30). Various interactifactors did not affect

the flavour during the storage irrespective of atgr conditions.

Perusal of the data presented in Table 4.212 &tdc non-
significant decrease in the body score of all thends. The body score
was recorded to increase with the blending. Durstgrage, the body
score was recorded to decrease from 7.43 at O dag.22 at 6 month.

Storage conditions also affected the body scorebl#nds as more
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decrease was recorded at ambient storage conditidesides, changes

were non-significant irrespective of various intetian factors.

Blending exhibited a significant increase in oukracceptability
(OAA) rating of different blends (Table 4.213). TREAA score of blends
exhibited a gradual decrease with the advancemestosage conditions.
Kinnow: papaya: aonla: carrot obtained superioringt(8.00) for OAA
while kinnow: papaya: aonla: tomato obtained lowssire on Hedonic scale
(7.50) for OAA except control. The storage temperatalso influenced
the OAA score as it was lower (7.50) at ambientgenature as compared
to low temperature storage (7.54). The OAA ratingswound to decrease
from an average initial value of 7.69 to 7.32 dgrisix month of storage

however, changes were insignificant.

Table 4.209 Effect of storage on non-enzymatic browng of Kinnow: Papaya:
Aonla and vegetable blends

Juice Storage interval (month)/Storage condition  ar@r] Grand
0 3 6 Mean | Mean
AT RT AT RT Q) | ©
Kinnow: Papaya: Aonla (Control) 1.104 1.108 1.106 .11D 1.108 | 1.107 | 1.563
Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9: 1) 86® 0.878 0.873 0.886 0.878 0.877 | 1.560
Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 8B 0.889 0.881 0.896 0.885 0.885
Kinnow: Papaya: Aonla: Beetroot (5.8: 1.4: 0.8: 2) 4.095 4.086 4.091 4.077 4.0794.085
Kinnow: Papaya: Aonla: Cabbage (6.5: 1.6: 0.9:[1) .846 | 0.858 0.851 0.865 0.858 0.856
Mean 1.558 1.564 1.560 1.566 1.56p
Grand Mean (1) 1.558 1.562 1.564
CDos) Juice (J)=0.04  Storage conditions (CB= N Storage intervals (I)= NS J NS
Jx C=NS C xI=NS Jx CxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.210 Effect of storage on colour of KinnowPapaya: Aonla and vegetable
blends
Juice Storage intervals (month) Grah@rand
0 3 6 Mean | Mean
AT RT AT RT QO | ©
Kinnow: Papaya: Aonla (Control) 7.53 6.7( 6.9( 6.50 6.80 6.89| 7.36
Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:{1) 537.| 7.70 7.80 7.60 7.70| 7.67| 7.46
Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 8(. 7.70 7.80 7.60 7.74) 7.73
Kinnow:Papaya:Aonla:Beetroot (5.8: 1.4: 0.8: 2) 07§ 7.30 7.40 7.20 7.30| 7.34
Kinnow: Papaya:Aonla:Cabbage (6.5: 1.6: 0.9;1) 97.4 7.23 7.35 7.08 7.25| 7.28
Mean 7.57 7.33 7.45 7.20 7.36
Grand Mean (I) 7.57 7.39 7.28
CDgos Juice (J)= 0.17 Storage conditions=(C) Storage intervals (I)= NS JxI=NS
J X C=NS C x 1= NS JXCxI=NS

AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

223




Table 4.211 Effect of storage on flavour of KinnowPapaya: Aonla and vegetable

blends
Juice Storage interval (month)/Storage condition  arf@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 7.30 7.0( 7.2( 6.90 7.10 7.10 | 7.65

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) 50/. | 7.40 7.50 7.20 7.40| 7.40 | 7.73

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 8@B. 8.60 8.70 8.50 8.60| 8.64

Kinnow:Papaya:Aonla:Beetroot (5.8: 1.4: 0.8: 2) 7.8 7.70 7.80 7.60 7.70| 7.73

\"2J

Kinnow:Papaya: Aonla;:Cabbage (6.5: 1.6: 0.9:1) 07.6 7.40 7.50 7.30 7.40| 7.44

Mean 7.81 7.62 7.74 7.50 7.64
Grand Mean (1) 7.81 7.68 7.57
CD(.0s) Juice (J)=0.28 Storage conditions=(8p Storage intervals (I)= NS x I¥ NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.212 Effect of storage on body of Kinnow: Remya: Aonla and vegetable

blends
Juice Storage interval (month)/Storage condition  ar@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Papaya: Aonla (Control) 7.50 7.3( 7.4( 7.20 7.60 740 | 7.27

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) 207. 7.00 7.10 6.90 7.00 | 7.04 | 7.36

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4) 8(. 7.60 7.70 7.50 7.60| 7.64

Kinnow:Papaya:Aonla: Beetroot (5.8: 1.4: 0.8:2) 507. | 7.40 7.40 7.20 7.40| 7.38

Kinnow:Papaya:Aonla: Cabbage (6.5: 1.6: 0.9;1) 37.1 7.00 7.07 6.83 6.97| 7.00

Mean 7.43 7.26 7.33 7.13 7.31
Grand Mean (1) 7.43 7.30 7.22
CD(.0s) Juice (J)=0.46 Storage conditions=(8p  Storage intervals (I)= NS NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

Table 4.213 Effect of storage on overall acceptaliiy of Kinnow: Papaya: Aonla
and vegetable blends

Juice Storage interval (month)/Storage condition  ar@rl Grand
0 3 6 Mean | Mean
AT RT AT RT Q) | ©
Kinnow: Papaya: Aonla (Control) 7.60 7.4( 7.5( 7.20 7.35 741 | 7.50

Kinnow: Papaya: Aonla: Tomato (6.5: 1.6: 0.9:|1) 507. | 7.25 7.40 7.00 7.20| 7.27 | 7.54

Kinnow: Papaya: Aonla: Carrot (4.3: 1.1: 0.6: 4)  0@B. 7.85 7.90 7.70 7.84| 7.86

Kinnow:Papaya:Aonla: Beetroot (5.8: 1.4: 0.8:2) 657.| 7.30 7.40 7.13 7.25| 7.35

Kinnow:Papaya:Aonla: Cabbage (6.5: 1.6: 0.9:1) 07.Y 7.40 7.50 7.20 7.30| 7.42

Mean 7.69 7.44 7.54 7.25 7.39
Grand Mean (1) 7.69 7.49 7.32
CD.os) Juice (J)=0.21 Storage conditions=(8p Storage intervals ()= NS x I¥ NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (84
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4.6.8 Kinnow: Red grapes: Papaya and vegetable jddlends

4.6.8.1 Total soluble solids (TSS)

Data given in Table 4.214 reveal that the totdlilsle solids in blends
ranged from 10.61 to 12.%.8. Significant difference was recorded in TSS
content of all blends. Maximum TSS was recordedkimow: red grapes:
papaya: beetroot (12.%%) while minimum value was recorded as 10851
(kinnow: red grapes: papaya: cabbage). A graduakase in TSS was recorded
with the advancement of storage period which irsgdafrom average initial
value of 11.81 to 12.2B after six month irrespective of all the factodsice
blends stored at ambient temperature showed marease in TSS (from an
initial value of 11.81 to 12.0B) while those stored at refrigerated temperature
resulted in a minimum change (from an initial vabfel1.81 to 11.9%B) during
storage. The interaction of various factors revéde non-significant results for

change in TSS during storage at both the tempestur
4.6.8.2 Titratable acidity

Data obtained for the changes in titratable agidit the kinnow: red
grapes: papaya and vegetable blends during starageresented in Table 4.215.
A significant difference was recorded in the titale acidity of all the blends.
The mean maximum titratable acidity (0.82%) wasoréed in kinnow: red
grapes: papaya: tomato and control while minimura vegorded as 0.55% in the
kinnow: red grapes: papaya: carrot blend. A grathuakase in titratable acidity
was recorded from an initial mean value of 0.73106% after six month of
storage however, changes were not significant. gdsmmvere more at ambient
storage where increase was from mean initial vafu®73 to 0.75% as compared
to refrigerated storage where the increase was &romean initial value of 0.73 to
0.74 per cent. Insignificant effect of differentamaction factors was observed for
all the blends.
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Table 4.214 Effect of storage on total soluble sal$ °B) of Kinnow: Red grapes:
Papaya and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©)
Kinnow: Red grapes: Papaya (Control) 12.48 12,60 .5712 12.84| 12.70| 12.64 12.04
Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 1%):0.12.19 | 1250, 12.4% 12.72 12.62 12,60 11(98
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8y | 11.20| 1142 11.3% 11.65 11.58 1144
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4: 1%: 0. 12.57 | 12.78 12.70 1290 12.84 12[/6
Kinnow:Red grapes:Papaya:Cabbage (3.5: 2.9: 1.6]210.61 | 10.93] 10.82 11.24 11.0p 10.p2
Mean 11.81 | 12.05] 11.98 12.2F 12.1p
Grand Mean (1) 11.81 12.01 12.21
CD(.0s Juice (J)=0.14 Storage conditions (N3 Storage intervals (I)= 0.11 ENS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.215 Effect of storage on titratable acidity(%) of Kinnow: Red grapes:
Papaya and vegetable blends
Juice Storage interval (month)/Storage conditiopn ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT RT Q) | ©
Kinnow: Red grapes: Papaya (Control) 0.82 0.84 0{83.85 0.84 0.84 0.75]
Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 1%): 0. 0.82 0.84 0.83 0.86 0.85 0.84 0.74
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 0.55 0.57 0.56 0.59 0.58 0.5[7
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4: 1%: 0. 0.79 0.80 0.79 0.82 0.80 0.8D
Kinnow:Red grapes:Papaya: Cabbage (3.5: 2.9: ]1.6: 20.67 0.68 0.68 0.70 0.69 0.68
Mean 0.73 0.75 0.74| 0.76 0.75
Grand Mean (I) 0.73 0.74 0.76
CDgos) Juice (J)=0.03 Storage conditions (8= Storage intervals (1)= 0.02 X I¥F NS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
Table 4.216 Effect of storage on reducing sugars (Jwf Kinnow: Red grapes:
Papaya and vegetable blends
Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT [ RT | AT RT Q) | ©
Kinnow: Red grapes: Papaya (Control) 4.82 4|86  4|841.88 4.86 4.85 4.67
Kinnow:Red grapes: Papaya: Tomato (4.2: 3.4: 1%): 0 4.84 | 4.88| 4.87 4.90 4.88 4.8 4.6

7
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.5) 427 | 4.31 4.29 4.34 4.32 4.31
Kinnow:Red grapes:Papaya: Beetroot (4.2: 3.4:0.%): | 5.09 | 5.12| 5.10 5.13 5.12 5.11
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.92).6: 4.14 | 4.19| 4.17 4.22 4.20 4.18

Mean 463 | 4.67| 4.65| 4.69 4.68
Grand Mean (1) 4.63 4.66 4.69
CD(o.05) Juice (J)=0.05 Storage conditidds=(NS  Storage intervals ()= 0.04 J x1=NS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023
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4.6.8.3 Reducing sugars

Perusal of data presented in Table 4.216 revea#d tbducing
sugars content ranged from 4.14 to 5.09% in diffiedl@nnow: red grapes:
papaya and vegetable blends. Kinnow: red grapegaysa beetroot blend
contained maximum reducing sugars content as 5.08%eowed by
kinnow: red grapes: papaya: tomato juice/pulp bléad4 per cent). It
was minimum in kinnow: red grapes: papaya: cabb@g#4 per cent). No
significant variation was recorded in reducing sisgaontent of all the
treatments. An increasing trend was noticed in cedpusugars of all the blends
during the storage, irrespective of storage comasti A gradual increase from
an initial value of 4.63 (0 day) to 4.66 (3 mon#dmnd finally to 4.69% (6
month) was recorded during the storage. Storagalitioms also did not
affect the reducing sugars content as the increes® recorded from an
average initial value of 4.63 to 4.67% in ambietdrage as against 4.65%

in refrigerated storage.
4.6.8.4 Total sugars

It is evident from the Table 4.217 that blendingjwice resulted in
decrease in total sugars of all the blends. Themmeaximum total sugars
content was recorded in kinnow: red grapes: papagads (control) as
8.94% whereas it was minimum in kinnow: red grapespaya: cabbage
blend (6.23%). An increasing trend was recordedoital sugars content
of all the blends with the advancement of storagequ. It was recorded
to increase from an average initial value of 7.85/t39% after six month
of storage. Temperature did not show any significafiect on the total
sugars of different blends however, it resultecmincrease from average
initial value of 7.35 to 7.37% at ambient temperatas against 7.36% at
refrigerated conditions. Besides, interaction ofiox#s factors revealed the

non-significant results for change in total sugars.
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4.6.8.5 Ascorbic acid

The perusal of data in Table 4.218 reveals theceftd storage on
ascorbic acid content of juice blends. Average dsicoacid content was
recorded to be in the range of 6.78 to 11.65 mg/&f0 The maximum
ascorbic acid content was found in control (11.68§/1700 mL) while it
was minimum in kinnow: red grapes: papaya: car6o?® mg/100 mL). A
perceivable reduction was recorded in ascorbic aoitent of all the blends
during the storage, irrespective of storage comati Average ascorbic acid
content was recorded to decrease significantly framinitial value of
9.34 to 6.50 mg/ 100 mL after six month of storageespective of
storage conditions. The decrease was higher atearhbtorage where the
decrease was from 9.34 to 7.62 as against 8.2100g#iL at refrigerated

storage.

Table 4.217 Effect of storage on total sugars (Yeof Kinnow: Papaya and
vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Red grapes: Papaya (Control) 8.94 8.98 8.979.01 8.98 8.98 7.37
Kinnow:Red grapes: Papaya:Tomato (4.2: 3.4: 18): 0. 7.10 7.13 7.11 7.15 7.13 7.1p 7.3
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 7.05 7.09 7.07 7.1% 7.09 7.08
Kinnow:Red grapes:Papaya Beetroot (4.2:3.4:1.9:0/5)7.41 7.42 7.41 7.45] 7.44 7.48
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1.6:6.23 6.24 6.23 6.26) 6.24 6.24
Mean 7.35 7.37 7.36 7.400 7.3
Grand Mean (1) 7.35 7.37 7.39
CD(.0s) Juice (J)=0.09 Storage conditions=(8p  Storage intervals (I)= NS NS
JxC=NS CxI1=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated 15.79 temperature {G)¢4
Table 4.218 Effect of storage on ascorbic acid (mb@0 mL) of Kinnow: Red
grapes: Papaya and vegetable blends
Juice Storage interval (month)/Storage conditjon ar@r Grand
Mean | Mean
0 3 6 J) ©
AT | RT | AT RT
Kinnow: Red grapes: Papaya (Control) 11.65 9.87 320.8.21 9.66 | 994 | 7.62
Kinnow:Red grapes:Papaya:Tomato (4.2: 3.4: 1.9: 0.59.36 7.58 8.35| 5.3 6.70 7.48 8.2

Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 6.78 5.42 5.64| 4.1¢ 482 536

5
Kinnow:Red grapes:Papaya:Beetroot (4.2: 3.4: 1%: 0 9.47 7.62 8.34| 5.72 6.55 7.54
D

Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.92).6: 9.43 7.42 8.64| 6.22 754 785
Mean 9.34 7.58 8.26| 5.94 7.05
Grand Mean (1) 9.34 7.92 6.50
CDos) Juice (J)=0.85 Storage conditions=(@p4  Storage intervals ()= 0.66 J X 1=NS
Jx C=NS C xI1=NS JXxCxI=NS
AT= Ambient temperature (13-2@) RT= Refrigerated temperature (023

228



4.6.8.6 Total phenolics

Data presented in Table 4.219 show the effecttafage intervals and

storage conditions on total phenolics content ehtls. Total phenolics content
(TPC) was found to be in the range from 24.19 to7@2mg/100 mL. A

significant difference in the mean TPC was recorateall the blends. It was

highest in kinnow: red grapes: papaya: beetroofZ@(t&hg/100 mL) while lowest

in kinnow: red grapes: papaya: carrot blend (24M§100 mL). A gradual

decrease in the TPC was recorded from a meanliwdlae of 34.46 to 28.85

mg/100 mL after six month of storage. TPC was found be affected

significantly by storage condition. It decreaseohiran average initial value of

34.46 to 31.04 at ambient storage as against 3h@300 mL at refrigerated

storage. A significant effect of various interaatifactors on total phenolics was

also recorded for all the blends.

Table 4.219 Effect of storage on total phenolics (@4100 mL) of Kinnow: Red

grapes: Papaya and vegetable blends

Juice Storage interval (month)/Storage conditionsran@| Grand
Mean | Mean
0 3 6 @) ©)
AT RT AT RT
Kinnow: Red grapes: Papaya (Control) 35.87 3042 .132 27.69| 29.39| 31.10 31.04
Kinnow:Red grapes:Papaya:Tomato (4.2: 3.4: 1.9: 0.535.65 | 32.14| 33.46 29.38 31.09 32.84 31{83
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 24.19| 19.33 20.34 17.64 18.53 20,01
Kinnow:Red grapes:Papaya:Beetroot (4.2: 3.4: 1%: 0 42.70 | 39.50, 40.11 3758 38.65 391
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1.6: 33.88 | 30.95 3159 28.64 29.87 30.99
Mean 34.46 | 30.47| 3153 28.19 29.51
Grand Mean (I) 34.46 31.00 28.85
CDgos) Juice (J)=1.27 Storage conditions (CBO  Storage intervals ()= 0.98 IF NS
Jx C=NS CxI=NS JxCxI=NS

AT= Ambient temperature (13-2@)

4.6.8.7 Total carotenoids

RT= Refrigerated temperature (023

Total carotenoids content of different blends aieeg in Table

4.220. It varied from 2.23 to 6.06 mg/100 mL. Thean maximum total

carotenoids content was recorded in kinnow: redpgsa papaya: carrot

(6.06 mg/100 mL). A marginal decrease in total ¢an@ids of all the

blends was recorded during storage where decreasefnom 4.15 to 4.08

mg/100 mL however, losses were insignificant. Asignificant effect of

various interaction factors was recorded for tatatotenoids content of

all the blends.

2
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4.6.8.8 Total Anthocyanins

Data presented in Table 4.221 reveal that totah@eyanins of kinnow:

red grapes: papaya and vegetable blends ranged 6184 to 27.48

mg/100 mL. The mean maximum total anthocyanins eonhtvas recorded
as 27.48 mg/100 mL (control) followed by 24.47 m@@ImL (kinnow: red

grapes: papaya: beetroot). The mean minimum tatthayanins content

was recorded in kinnow: red grapes: papaya ca6t24 mg/100 mL). A

significant decrease in total anthocyanins was rméed during storage. It

decreased from a mean initial value of 21.10 tol47mg/100 mL after

six month of storage, irrespective of storage fextdtorage conditions

also exhibited a significant effect on total anthacins of juice blends.
ed the to

Interaction factors also affect

significantly.

tal antheoups content

Table 4.220 Effect of storage on total carotenoidémg/100 mL) of Kinnow: Red

grapes: Papaya and vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Red grapes: Papaya (Control) 2.23 2.21 2|222.20 220 | 2.21 411
Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 18): 0. 4.51 4.48 4.49 4.45 447 4.48 412
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 6.06 5.98 6.01 5.92 5.93 5.98
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4: 1%: 0. 3.15 3.09 3.11 3.06 3.09 3.10
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1.6:4.80 4.75 4.78 4.73 4.75 4.76
Mean 415 | 4.10| 4.12 4.07 4.09
Grand Mean (1) 4.15 4.11 4.08
CD(.0s) Juice (J)=0.26 Storage conditions (8= Storage intervals (I)= NS J NS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.221 Effect of storage on total anthocyanin@ng/100 mL) of Kinnow: Red
grapes: Papaya and vegetable blends
Juice Storage interval (month)/Storage condition ar@rn Grand
0 3 6 Mean | Mean
AT RT AT RT Q) | ©
Kinnow: Red grapes: Papaya (Control) 27.48 24(18 .6485| 22.53| 24.62 24.89| 18.51
Kinnow:Red grapes:Papaya:Tomato (4.2: 3.4: 1.9: 0.520.44 | 18.22 19.05 15.74 17.5818.21 | 19.52
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 16.24 | 13.61 14.79 11.25 13.3613.85
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4:1.9:0/5)24.47 | 21.84 22.75 19.99 21.3822.07
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1.6:16.89 | 13.22 14.69 11.64 13.4113.97
Mean 21.10 | 18.21] 19.38| 16.22 18.07
Grand Mean (I) 21.10 18.80 17.14
CDgos) Juice (J)=1.08 Storage conditions (CB8  Storage intervals ()= 0.83 x IF NS

J X C=NS CxI=NS

JxCxI=NS

AT= Ambient temperature (13-2@)
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4.6.8.9 Antioxidant activity
Data on the effect of storage on the antioxidactivay (AA) of

blends are presented in Table 4.222. The antioxidativity ranged from
44.25 to 65.40% in different blends. Significantffdiences were
observed in the AA of all the juice blends. Storageervals imposed a
significant effect on the antioxidant activity ofl dahe blends. The AA
was observed to decrease from an average mean v&ls®.79 (0 day) to
52.69% (6 month) during storage. Changes were lowerambient
temperature as compared to refrigerated temperatucase of all blends
where AA reduced from 58.79 to 55.88 at ambientgemture as aginst
54.92% at refrigerated temperature. Besides, ictiera of various factors

revealed the non-significant results for changariioxidant activity.

Table 4.222 Effect of storage on antioxidant actity (%) of Kinnow: Red grapes:
Papaya and vegetable blends

Juice Storage interval (month)/Storage condition ar{@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©
Kinnow: Red grapes: Papaya (Control) 65.40 63.34 .662 62.09| 60.29| 62.76 | 55.88
Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 1. D. 62.79 60.33] 59.20 58.24 56.4[759.41| 54.92
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 62.40 5459 53.46 52.19 50.8254.69
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4: 1%: 0. 44.25 4219 41.09 40.37 38.8641.35
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1./6: 59.09 56.98] 54.48 53.97 52.6155.43
Mean 58.79 | 55.49| 54.18 53.3y 51.81
Grand Mean (1) 58.79 54.83 52.69
CD(.0s) Juice (J)=1.39 Storage conditions (@CB8  Storage intervals ()= 1.39 X 1F2.42
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.6.8.10 Non-enzymatic browning

It is clear from the data given in Table 4.223tthlae mean non-

enzymatic browning (NEB) decreased with the advame®t of storage
period. The NEB of all the blends varied signifitignwith highest value
for kinnow: red grapes: papaya: beetroot blend §4)land the lowest for
kinnow: red grapes: papaya: carrot blend (1.243).si\ynificant effect of
storage period and storage conditions was recomedNEB of juices.
Besides, interaction of various factors did not @asg significant changes in

NEB.
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Table 4.223 Effect of storage on non-enzymatic browng of Kinnow: Red
grapes: Papaya and vegetable blends

Juice Storage interval (month)/Storage condition ar{@r] Grand
0 3 6 Mean | Mean
AT RT AT RT J) ©

Kinnow: Red grapes: Papaya (Control) 1486 1.432438.| 1429 | 1.433 1.433| 1.821

Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 1%):0.1.594 | 1.186] 1.296 1.063 1.1581.259| 1.851
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 1.243 | 1.086 1.109 0.989  1.0211.090
Kinnow:Red grapes:Papaya: Beetroot (4.2:3.4:1%): 0. 4.154 | 4.142] 4.148 4.13]1 4.1394.143
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1,6:1.329 | 1.115 1.231 0.987 1.0381.140

Mean 1.951 | 1.792| 1.844] 1.720 1.758
Grand Mean (I) 1.951 1.818 1.739
CD(.0s) Juice (J)= 0.02 Storage conditions (CBP1  Storage intervals ()= 0.02 x 1& 0.034
JxC=0.03 C x0:93 J x C x196.
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83

4.6.8.11 Sensory quality

The colour rating was found to increase by blendofgjuices (Table
4.224). It was highest (8.37) in kinnow: red grappapaya: carrot juice
blend while lowest colour rating was recorded fondow: red grapes:
papaya: beetroot (7.80). The colour rating of bkenshowed slight
decrease during storage. It was found to decreas® &n initial value of
8.06 to 7.86 at six month of storage however, clangvere not
significant. Blends stored at refrigerated temperathad better liking
than those stored at ambient temperature. Colaimgalecreased from an
initial value of 8.06 to 7.94 and 7.98 at ambientlaefrigerated storage
conditions, respectively. The colour rating was sanificantly affected

by various interaction factors.

Data showing the effect of storage on the flavating of kinnow:
red grapes: papaya and vegetable juice blends r@septed in the Table
4.225. During storage the blends showed decreasdlavour score.
However blends stored at low temperature were belizn those stored at
ambient temperature. During storage, the flavoumgawas observed to
decrease non-significantly from mean initial valeé 7.45 to 7.22.
Highest flavour rating was recorded as 8.00 (kinnogd grapes: papaya:
carrot blend) while it was lowest for kinnow: redages: papaya: tomato
(6.80). Various interaction factors did not affebie flavour during the

storage irrespective of storage conditions.

232




Perusal of the data presented in Table 4.226 atdit perceivable
decrease in the body score of all the blends. Tdaylscore was recorded
to increase with the blending. During storage, thedy score was
recorded to decrease from 7.23 at 0 day to 6.9% amwonth. Storage
conditions also affected the body score of blenssmre decrease was
recorded at ambient storage conditions. Besides, ttthanges were non-

significant irrespective of various interaction facs.

Blending exhibited a significant increase in theverall
acceptability (OAA) rating of different blends (Tl@b4.227). The OAA
score of blends exhibited a gradual decrease whih ddvancement of
storage conditions. Kinnow: red grapes: papayarotaobtained highest
rating (8.20) for OAA while kinnow: red grapes: @g@: tomato obtained
lowest score on Hedonic scale (6.80) for OAA excemitrol. The storage
temperature also influenced the OAA score as it Wwaser (7.10) at
ambient temperature as compared to low temperatoege (7.18). The
OAA rating was found to decrease from an averag@ainvalue of 7.26 to

7.02 during six month of storage however, changesewnsignificant

Table 4.224 Effect of storage on colour of Kinnow:Red grapes: Papaya and
vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT | RT AT RT | ) | (©
Kinnow: Red grapes: Papaya (Control) 8.10 8.00 8|027.90 794 | 7.99 | 7.94

Kinnow:Red grapes: Papaya: Tomato (4.2: 3.4: 1%: 0 8.02 7.90 8.00 7.80 790 7.92 | 7.98

Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3: 3.9} 8.37 8.25 8.30 8.10 8.20 8.24

Kinnow:Red grapes:Papaya: Beetroot (4.2: 3.4:0.%): | 7.80 7.75 7.70 7.60 7.65 7.70

Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.92}.6: 8.00 7.80 7.90 7.70 7.80 7.84

Mean 8.06 7.94 | 7.98 7.82 7.90¢
Grand Mean (1) 8.06 7.96 7.86
CDp.os Juice (J)=0.44 Storage conditions (8B Storage intervals (I)= NS ENS
Jx C=NS C x1=NS JxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
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Table 4.225 Effect of storage on flavour of Kinnow:Red grapes: Papaya and

vegetable blends

Juice Storage interval (month)/Storage conditipn ar@r Grand
0 3 6 Mean | Mean
AT RT AT RT J) (©)
Kinnow: Red grapes: Papaya (Control) 7.65 7.52 7.60 7.45| 750 7.54 7.30
Kinnow:Red grapes:Papaya: Tomato (4.2: 3.4: 1%): D. 6.80 6.60 6.70 6.40| 6.50 6.60 7.36
Kinnow: Red grapes: Papaya: Carrot (2.9: 2.3:3.8) | 8.00 7.80 7.90 7.70| 7.80 7.84
Kinnow:Red grapes:Papaya:Beetroot (4.2:3.4: 1%: 0. 7.70 7.50 7.60 7.40| 7.50 7.54
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.2)1./6: 7.10 7.00 7.06 6.90| 7.00 7.01
Mean 7.45 7.28 7.37 7.7 7.26
Grand Mean (1) 7.45 7.33 7.22
CD.os) Juice (J)=0.44 Storage conditions (R Storage intervals (I)= NS IFNS
JxC=NS CxI=NS JXxCxI=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (83
Table 4.226 Effect of storage on body of Kinnow: RE grapes: Papaya and
vegetable blends
Juice Storage interval (month)/Storage conditjon ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT [ RT Q) ©
Kinnow: Red grapes: Papaya (Control) 7.00 6.80 §.9960 | 6.80| 6.82 7.14
Kinnow: Red grapes: Papaya:Tomato (4.2:3.4:1.9: 0.5 7.10 6.90 7.000 6.70 6.90 6.92 7.05
Kinnow: Red grapes:Papaya:Carrot (2.9: 2.3: 13) 3 7.80 7.65 770 7.50 7.6D 7.65
Kinnow:Red grapes:Papaya:Beetroot (4.2: 3.4:1%: 0. 7.20 7.00 7.10 6.80 7.0p 7.02
Kinnow: Red grapes: Papaya: Cabbage (3.5: 2.22).6: 7.04 6.90 7.00 6.70 6.90 6.91
Mean 7.23 7.05 7.14) 6.86 7.04
Grand Mean (I) 7.23 7.10 6.95
CDgos) Juice (J)=0.44 Storage conditions (8= Storage intervals (I)= NS FNS
J X C=NS C x 1= NS JXCxI1=NS
AT= Ambient temperature (13-2Q) RT= Refrigerated temperature (8%
Table 4.227 Effect of storage on overall acceptaltiy of Kinnow: Red grapes:
Papaya and vegetable blends
Juice Storage interval (month)/Storage conditjon ar@r| Grand
0 3 6 Mean | Mean
AT RT | AT RT J) (©)
Kinnow: Red grapes: Papaya (Control) 7.10 6|90 7.0070| 6.95| 6.93 7.10
Kinnow:Red grapes:Papaya:Tomato (4.2: 3.4:1.9: 05 6.80 6.60| 6.700 6.50 6.6D 6.64 7.18
Kinnow:Red grapes:Papaya: Carrot (2.9: 2.3: 13). 3. 8.20 8.00/ 8.12 7.8% 8.0D 8.03
Kinnow:Red grapes:Papaya:Beetroot (4.2: 3.4: 159:0 7.20 710 7.1 7.00 7.1p 7.11
Kinnow: Red grapes: Papaya:Cabbage (3.5: 2.92).6 7.00 6.80] 6.90 6.70 6.8D 6.84
Mean 7.26 7.08| 7.18 6.9 7.09
Grand Mean (1) 7.26 7.13 7.02
CD(.0s) Juice (J)=0.44 Storage conditions (8B Storage intervals (I)= NS INS

J X C=NS CxI=NS

JXCXxI=NS

AT= Ambient temperature (13-2Q)
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4.7 Effect of storage on microbial quality of juce blends

During storage the juice blends stored under bothbient and
refrigerated storage conditions were subjecteddtal microbial count at three
and six month. All the treatments in relation torage conditions were found to
be free from microbes up to six month of storage.

4.8  Cost of production of juice blends
4.8.1 Cost of production of summer season blends

The cost incurred in preparation of juice blendsswealculated by
taking into consideration the cost of all inputsedsand cost involved
during the preparation of juice blends. The elaityi and other expenses
including depreciation were added to the total epwre. The
comparative cost of production of apple based (fwuit) juice blends has
been given in Table 4.228. The sale price per libfe product was
calculated after adding 20% profit margin. The co$tproduction of
apple: pear, apple: jamun and apple: mango bleradkegd in bottles of
200 mL capacity was calculated as Rs 5.25, Rs 188 Rs 6.60,
respectively on laboratory scale. Cost of productiof apple: pear:
mango, apple: jamun: pear and apple: mango: jama® ealculated as Rs
6.65, 12.22 and 15.09/ 200 mL bottle (Table 4.2Z)st of production of
apple: pear: bottlegourd, apple: pear: bittergouadple: pear: pumpkin
and apple: pear: tomato blend was estimated as.R3, §.20, 5.41 and
5.52, respectively for each 200 mL of glass bofflable 4.230). The cost
of production of each 200 mL glass bottle of apgbenun: bottlegourd,
apple: jamun: bittergourd, apple: jamun: pumpkind aapple: jamun:
tomato was estimated as Rs 12.02, Rs 13.00, RsOlamd Rs 11.32,
respectively (Table 4.231). The cost of 200 mL gldmttle of apple:
mango: bottlegourd, apple: mango: bittergourd, epphango: pumpkin
and apple: mango: tomato was found out as Rs R$410.47, Rs 6.74
and Rs 6.85, respectively (Table 4.232). The cdgiroduction of apple:
pear: mango: bottlegourd, apple: pear: mango: tgterd, apple: pear:
mango: pumpkin and apple: pear: mango: tomato blkeasd calculated as
Rs 8.82, Rs 10.05, Rs 6.29 and Rs 6.40, respegtifczl each 200 mL
glass bottle (Table 4.233). The cost of productadr200 mL glass bottle
of apple: jamun: pear: bottlegourd, apple: jamueamp bittergourd, apple:
jamun: pear: pumpkin and apple: jamun: pear. tomatend was
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estimated as Rs 12.71, Rs 11.26, Rs 9.47 and Rs&.Baboratory scale
(Table 2.234) while the cost of production of appleango: jamun:
bottlegourd, apple: mango: jamun: bittergourd, @&pphango: jamun:
pumkin and apple: mango: jamun: tomato for the sgmaeking was
calculated as Rs 15.98, Rs 14.83, Rs 13.28 and R&5]1 respectively
(Table 4.235).

4.8.2 Cost of production of winter season blends

The cost of production of kinnow: aonla, kinnow: ppga and
kinnow: red grape blend packed in bottles of 200 mdpacity was
calculated as Rs 13.72, Rs 13.49 and Rs 18.26¢ctisely on laboratory
scale (Table 4.236). Cost of production of kinnoaonla: red grapes,
kinnow: papaya: aonla and kinnow: red grapes: papags calculated as
Rs 17.73, 12.69 and 17.10/200 mL bottle (Table 4)23Cost of
production of kinnow: aonla: tomato, kinnow: aonlaarrot, kinnow:
aonla: beetroot and kinnow: aonla: cabbage wasneséd as Rs 13.62, Rs
12.99, Rs 16.60 and Rs 13.39, respectively for e2a@d mL of glass
bottle (Table 4.238). The cost of production of k@00 mL glass bottle
of kinnow: papaya: tomato, kinnow: papaya: carrkinnow: papaya:
beetroot and kinnow: papaya: cabbage was estimatedks 13.32, Rs
13.07, Rs 15.46 and Rs 13.18, respectively (Tak289). The cost of 200
mL glass bottle of kinnow: red grapes: tomato, kiwn red grapes:
carrot, kinnow: red grapes: beetroot and kinnovet geapes: cabbage was
found out as Rs 16.22, Rs 15.05, Rs 17.62 and R81]l4espectively
(Table 4.240). The cost of production of kinnow:nkmn red grapes:
tomato, kinnow: aonla: red grapes: carrot, kinnaaonla: red grapes:
beetroot and kinnow: aonla: red grapes: cabbagedbieas calculated as
Rs 15.90, Rs 14.60, Rs 16.65 and Rs 15.37, respygtfor each 200 mL
glass bottle (Table 4.241). The cost of productadr200 mL glass bottle
of kKinnow: papaya: aonla: tomato, kinnow: papayanla: carrot, kinnow:
papaya: aonla: beetroot and kinnow: papaya: aocddbage blend was
estimated as Rs 13.27, Rs 12.25, Rs 14.56 and R351& laboratory
scale (Table 2.242) while the cost of productionkainow: red grapes:
papaya: tomato, kinnow: red grapes: papaya: cakiotjow: red grapes:
papaya: beetroot and kinnow: red grapes: papaybbage for the same
packing was calculated as Rs 15.88, Rs 10.34, R64land Rs 8.87,
respectively (Table 4.243).
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Table 4.228 Cost of production of two fruit juice bends from summer fruits

Iltem Rate (Rs) Apple: Pear Apple: Jamun Apple: Mang
Quantity Amount Quantity Amount Quantity Amount
(Rs) (Rs) (Rs)
Apple juice 10.50/L 8.0L 84.00 85L 89.25 8.0L 4.@0
Jamun pulp 212.00/Kg 1.5 Kg 318.00
Pear juice 11.70/L 20L 23.40
Mango pulp 35.00/Kg 2.0 Kg 70.00
Packaging cost (glass bottles 200 mL| 1.5/bottle 50 75.00 50 75.00 50 75.00
Total cost 182.40 482.25 229.00
Processing charges @20% 36.48 96.45 45.8
Cost of production 218.88 578.70 274.80
Profit @20% 43.78 115.74 54.96
Total cost 262.66 694.44 329.76
Final product Each product 10 L
Cost of production (per litre) 26.27 69.44 ®9
Sale price per 200 mL glass bottle 5.25 13.89 .606




Table 4.229 Cost of production of three fruit gice blends from summer fruits

Particulars Rate (Rs) Apple: Pear: Mangog Apple: danPear Apple: Mango: Jamun
Quantity Amount Quantity Amount Quantity Amount
(Rs) (Rs) (Rs)
Apple juice 10.50/L 6.4 L 67.2 6.8 L 71.40 6.8 L A0
Jamun pulp 212.00/Kg 1.2 Kg 254.52 1.5Kg 318.15
Pear juice 11.70/L 16L 18.72 20L 23.40
Mango pulp 35.00/Kg 2.0 Kg 70 1.7 Kg 59.50
Packaging cost (glass bottles 200 mL) 1.5/bottle 50 75.00 50 75.00 50 75.00
Total cost 230.92 424.32 524.05
Processing charges @20% 46.18 84.86 104.81
Cost of production 277.10 509.18 628.86
Profit @20% 55.42 101.84 125.77
Total cost 332.52 611.02 754.63
Final product Each product 10 L
Cost of production (per litre) 33.25 61.10 75.46
Sale price per 200 mL glass bottle 6.65 12.22 15.09




Table 4.230 Cost of production of Apple: Pear and egetable juice blends

Rate (Rs)| Apple:Pear:Bottlegourd Apple:Pear:Bittargl Apple:Pear:Pumpkin Apple:Pear: Tomato

Particulars Quantity Amount Quantity Amount | Quantity Amount Quantity Amount
(Rs) (Rs) (Rs) (Rs)

Apple juice 10.50/L 7.2L 75.60 7.6L 79.80 7.6L 9.80 76L 79.80
Pear juice 11.70/L 18L 19.26 19L 20.33 191 .330 19L 20.33
Bottlegourd juice 66.60/L 2L 133.20
Bittergourd juice 150.00/L 05L 75.00
Pumpkin pulp 25.40/L 05L 12.70
Tomato juice 33.25/Kg 0.5 Kg 16.63
Packaging cost (glass bottles 200 mL) 1.5/bottle 50 75.00 50 75.00 50 75.00 75.00
Total cost 303.06 250.13 187.83 191.76
Processing charges @20% 60.61 50.03 37.57 538.3
Cost of production 363.67 300.16 225.40 230.11
Profit @20% 72.73 60.03 45.08 46.02
Total cost 436.41 360.19 270.48 276.13
Final product Each product 10 L
Cost of production (per litre) 43.64 36.02 5.0 27.61
Sale price per 200 mL glass bottle 8.73 7.20 415. 5.52




Table 4.231 Cost of production of Apple: Jamun andiegetable juice blends

Rate (Rs)| Apple:Jamun:Bottlegourd Apple:Jamun:Bgtaurd | Apple:Jamun:Pumpkin Apple:Jamun: Tomato

Particulars Quantity Amount Quantity Amount Quantity Amount | Quantity Amount
(Rs) (Rs) (Rs) (Rs)

Apple juice 10.50/L 8.1L 85.05 85L 89.25 85L 9.35 85L 89.25
Jamun pulp 212.00/K{ 0.9 Kg 190.80 1.0L 212.00 Kigo 212.00 1.0 Kg 212.00
Bottlegourd juice 66.60/L 10L 66.60
Bittergourd juice 150.00/L 0.5L 75.00
Pumpkin pulp 25.40/L 0.5L 12.70
Tomato juice 33.25/Kg 0.5 Kg 16.63
Packaging cost (glass bottles 200 ml| 50 75.00 50 75.00 50 75.00 75.00
Total cost 417.45 451.25 388.95 392.84
Processing charges @20% 83.49 90.25 77.7 878.5
Cost of production 500.94 541.50 466.74 471.45
Profit @20% 100.19 108.30 93.35 94.29
Total cost 601.13 649.80 560.09 565.74
Final product Each product 10 L
Cost of production (per litre) 60.11 64.98 36.0 56.57
Sale price per 200 mL glass bottle 12.02 13.00 11.20 11.32




Table 4.232 Cost of production of Apple: Mango andregetable juice blends

|

Rate (Rs)| Apple:Mango:Bottlegourl Apple:Mango:Bigeurd | Apple:Mango:Pumpkinl Apple:Mango: Tomato
Particulars Quantity Amount Quantity Amount Quantity | Amount Quantity | Amount
(Rs) (Rs) (Rs) (Rs)

Apple juice 10.50/L 6.4L 67.20 7.2L 75.60 7.6L 9.80 76L 79.80
Mango pulp 35.00/Kg 1.6 Kg 56.00 1.8 Kg 63.00 19 K 66.50 1.9 Kg 66.50
Bottlegourd juice 66.60/L 20L 133.20
Bittergourd juice 150.00/L 10L 150.00
Pumpkin pulp 25.40/L 05L 12.70
Tomato juice 33.25/Kg 0.5 Kg 16.63
Packaging cost (glass bottles 200 mL) 50 75.00 50 75.00 50 75.00 75.00
Total cost 331.40 363.60 234.00 237.93
Processing charges @20% 66.28 72.72 46.8 947.5
Cost of production 397.68 436.32 280.80 285.5]
Profit @20% 79.54 87.26 56.16 57.10
Total cost 477.22 523.58 336.96 342.61
Final product Each product 10 L
Cost of production (per litre) 47.72 52.36 366 34.26

9.54 10.47 6.74 6.85

Sale price per 200 mL glass bottle




Table 4.233 Cost of production of Apple: Pear: Mang and vegetable juice blends

Rate Apple:Pear: Apple:Pear: Apple:Pear: Apple:Pear: Mango:

(Rs) Mango:Bottlegourd Mango:Bittergourd Mango:Pumpkin Tomato
Particulars Quantity Amount Quantity Amount Quantity Amount Quantity | Amount (Rs)

(Rs) (Rs) (Rs)

Apple juice 10.50/L 54L 56.70 5.8L 60.90 6.1L 4.85 6.1L 64.05
Pear juice 10.70/L 14L 14.98 141L 14.98 15L . 15L 16.05
Mango pulp 35.00/Kg 1.7 Kg 59.50 1.8 Kg 63.00 19 K 66.50 1.9 Kg 66.50
Bottlegourd juice 66.60/L 15L 99.90
Bittergourd juice 150.00/L 1L 150.00
Pumpkin pulp 25.40/L 05L 12.70
Tomato juice 33.25/K¢g 0.5 Kg 16.63
Packaging cost (glass bottles 200 mL 50 75.00 50 75.00 50 75.00 75.00
Total cost 306.08 348.90 218.25 222.18
Processing charges @20% 61.22 69.78 b 4444
Cost of production 367.30 418.68 266.61
Profit @20% 73.46 83.74 52.38 53.32
Total cost 440.76 502.42 314.28 319.93
Final product Each product 10 L
Cost of production (per litre) 44.08 50.24 31.99
Sale price per 200 mL glass bottle 8.82 10.05 296 6.40




Table 4.234 Cost of production of Apple: Jamun: Peaand vegetable juice blends

Rate (Rs) Apple: Jamun: Pear Apple:Jamun: Pear: Apple:Jamun: Apple: Jamun: Pear:
Bottlegourd Bittergourd Pear:Pumpkin Tomato
Particulars Quantity Amount | Quantity Amount Quantity Amount Quantity | Amount (Rs)
(Rs) (Rs) (Rs)

Apple juice 10.50/L 54L 56.70 6.8 L 71.40 6.8 L 1.40 6.8 L 71.40
Pear juice 10.70/L 15L 16.05 19L 20.33 19L .3%0 19L 20.33
Jamunpulp 212.00/Kg 0.6 Kg 127.20 0.8 Kg 169.60 Ky8 169.60 0.6 Kg 127.20
Bottlegourd juice 66.60/L 25L 166.50
Bittergourd juice 150.00/L 05L 75.00
Pumpkin pulp 25.40/L 0.5L 12.70
Tomato juice 33.25/Kg 0.5 Kg 16.63
Packaging cost (glass bottles 200 ml| 50 75.00 50 75.00 50 75.00 75.00
Total cost 441.45 391.00 328.70 290.23
Processing charges @20% 88.29 78.20 65.74 558.0
Cost of production 529.74 469.20 394.44 348.27
Profit @20% 105.95 93.84 78.89 69.65
Total cost 635.69 563.04 473.33 417.92
Final product Each product 10 L
Cost of production (per litre) 63.57 56.30 87.3 41.79
Sale price per 200 mL glass bottle 12.71 11.26 9.47 8.36




Table 4.235 Cost of production of Apple: Mango: Jamn and vegetable juice blends

Rate (Rs) Apple: Mango: Jamun: Apple: Mango: Jamun] Apple: Mango: Jamun:| Apple: Mango: Jamun:
Bottlegourd Bittergourd Pumpkin Tomato
Particulars Quantity Amount | Quantity Amount Quantity Amount Quantity | Amount (Rs)
(Rs) (Rs) (Rs)

Apple juice 10.50/L 6.1L 64.05 6.5L 68.25 6.1L 4.@5 6.5L 68.25
Jamun pulp 212/Kg 1.5 Kg 52.50 1.7 Kg 59.50 1.5 K¢ 52.50 1.7 Kg 59.50
Mango pulp 35.00/Kg 1.4 Kg 296.80 1.4 Kg 296.80 Kot 296.80 1.4 Kg 296.80
Bottlegourd juice 66.60/L 1L 66.60
Bittergourd juice 150.00/L 05L 75.00
Pumpkin pulp 25.40/L 1L 25.40
Tomato juice 33.25/Kg 0.5 Kg 16.63
Packaging cost (glass bottles 200 mL) 50 75.0Q 50 75.00 50 75.00 75.00
Total cost 554.95 515.05 461.25 456.68
Processing charges @20% 110.99 103.01 92.2 .3491
Cost of production 665.94 618.06 553.50 548.01
Profit @20% 133.19 123.61 110.70 109.60
Total cost 799.13 741.67 664.20 657.61
Final product Each product 10 L
Cost of production (per litre) 79.91 74.17 65.4 65.76
Sale price per 200 mL glass bottle 15.98 14.83 13.28s 13.15




Table 4.236 Cost of production Kinnow based (tw fruit) juice blends

Particulars Rate (Rs Kinnow: Aonla Kinnow: Papap Kinnow: Red grapes
Quanti | Amount | Quantity | Amount| Quantity Amount
ty (Rs) (Rs) (Rs)
Kinnow juice 40.27/L 951L 382.57 8.0L 322.16 5 221.49
Papaya pulp 35.70/Kg 2.0 Kg 71.40
Red grapes juice 65.50/L 45L 337.50
Aonla juice 37.50/L 05L 18.75
Packaging cost (glass bottles 200 mL)) 1.5/bottle 5 75.00 50 75.00 50 75.00
Total cost 476.32 468.56 633.99
Processing charges @20% 95.26) 93.71 126.9
Cost of production 571.58 562.27 760.78
Profit @20% 114.32 112.45 152.16
Total cost 685.89 674.73 912.94
Final product Each product 10L
Cost of production (per litre) 68.59 67.47 @.2
Sale price per 200mL glass bottle 13.72 13.49 8.2




Table 4.237 Cost of production Kinnow based (thee fruit) juice blends

Particulars Rate (Rs Kiinow: Aonla: Red Kinnow: Papaya: | Kinnow: Red grapes!
grapes Aonla Papaya
Quantity Amount | Quantity | Amount| Quantity | Amount
(Rs) (Rs) (Rs)
Kinnow juice 40.27/L 5.7L 229.54 7.2L 289.94 4.4 177.19
Papaya pulp 35.70/Kg 1.8 Kg 64.26 2.0 Kg 71.4
Red grapes juice 65.50/L 40L 300.00 3.6L 270.00
Aonla juice 37.50/L 0.3L 11.25 10L 11.25
Packaging cost (glass bottles 200mL)  1.5/bottle 50 75.00 50 75.00 50 75.00
Total cost 615.79 440.45 593.59
Processing charges @20% 123.16 88.09 118
Cost of production 738.95 528.54 712.3
Profit @20% 147.79 105.71 142.46
Total cost 886.74 634.25 854.71
Final product Each product 10L
Cost of production (per litre) 88.67 63.43 .4
Sale price per 200mL glass bottle 17.73 12.69 7.104




Table 4.238 Cost of production Kinnow: Aonla ad vegetable juice blends

Particulars Rate (Rs Kinnow: Aonla: Kinnow: Aonla: Kinnow: Aonla: Kinnow: Aonla:
Tomato Carrot Beetroot Cabbage
Quantity | Amount | Quantity | Amount | Quantity | Amount | Quantity | Amount
(Rs) (Rs) (Rs) (Rs)
Kinnow juice 40.27/L 9.0L 362.43 5.2L 209.4( 6.6 265.78 9.0L 362.43
Aonla juice 37.50/L 05L 18.75 0.3L 11.25 0.4 L 5.00 05L 18.75
Tomato juice 33.25/L 05L 16.63
Carrot juice 34.50/L 45L 155.25
Beetroot juice 73.50/L 3L 220.50
Cabbage pulp 17.5/Kg 0.5 Kg 8.75
Packaging cost (glass bottles 200 mL)) 1.5/bottle 50| 75.00 50 75.00 50 75.00 75.00
Total cost 472.81 450.90 576.28 464.93
Processing charges @20% 94.56 90.18 11526 9992.
Cost of production 567.37 541.08 691.54 557.9
Profit @20% 113.47 108.22 138.31 111.58
Total cost 680.84 649.30 829.85 669.50
Final product Each product 10 L
Cost of production (per litre) 68.08 64.93 ®.9 66.95
Sale price per 200 mL glass bottle 13.62 12.99 16.60 13.39




Table 4.239 Cost of production Kinnow: Papaya andegetable juice blends

Particulars Rate Kinnow: Papaya: Kinnow: Papaya: Kinnow: Papaya: Kinnow: Papaya:
(Rs) Tomato Carrot Beetroot Cabbage
Quantity Amount | Quantity Amount | Quantity Amount | Quantity | Amount
(Rs) (Rs) (Rs) (Rs)

Kinnow juice 40.27/L 7.2L 289.94 5.6 L 225.51 6.4 257.73 7.6L 306.05
Papaya pulp 35.70/Kg 1.8 Kg 64.26 1.4 Kg 49.98 Kig6 57.12 19L 67.83
Tomato juice 33.25/L 10L 33.25
Carrot juice 34.50/L 3.0L 103.50
Beetroot juice 73.50/L 20L 147.00
Cabbage pulp 17.5/Kg 05L 8.75
Packaging cost (glass bottles 200 mL) 1.5/battle 50 75.00 50 75.00 50 75.00 75.00
Total cost 462.45 453.99 536.85 457.63
Processing charges @20% 92.49 90.80, 107.3] 5391.
Cost of production 554.94 544.79 644.22 549.16
Profit @20% 110.99 108.96 128.84 109.83
Total cost 665.93 653.75 773.06 658.99
Final product Each product 10 L
Cost of production (per litre) 66.59 65.37 77.31 65.90
Sale price per 200 mL glass bottle 13.32 13.07 15.46 13.18




Table 4.240 Cost of production Kinnow: Red grapesnd vegetable juice blends

Particulars Rate | Kinnow: Red grapes] Kinnow: Red grapes| Kinnow: Red grapes:| Kinnow: Red grapes:
(Rs) Tomato Carrot Beetroot Cabbage
Quantity | Amount| Quantity | Amount| Quantity Amount | Quantity Amount
(Rs) (Rs) (Rs) (Rs)

Kinnow juice 40.27/L 4.7L 189.27 3.3L 132.89 50 201.35 7.6L 306.05

Aonla juice 37.50/L 3.8L 248.90 2.7L 176.85 40L| 262.00 19L 124.45

Tomato juice 33.25/L 15L 49.88

Carrot juice 34.50/L 40L 138.00

Beetroot juice 73.50/L 10L 73.50

Cabbage pulp 17.5/Kg 05L 8.75

Packaging cost (glass bottles 200 mL) 1.5/battle 50| 75.00 50 75.00 50 75.00 75.00

Total cost 563.04 522.74 611.85 514.2%

Processing charges @20% 112.4 104.55 122]37 02.83

Cost of production 675.65 627.29 734.22 617.1

Profit @20% 135.13 125.46 146.84 123.42

Total cost 810.78 752.75 881.06 740.52

Final product Each product 10L

Cost of production (per litre) 81.08 75.27 88.1 74.05

Sale price per 200 mL glass bottle 16.22 15.05 17.62 14.81




Table 4.241 Cost of production Kinnow: Aonla: Redgrapes and vegetable juice blends

Particulars Rate | Kinnow: Aonla: Red| Kinnow: Aonla: Red| Kinnow: Aonla: Red Kinnow: Aonla: Red
(Rs) grapes: Tomato grapes: Carrot grapes: Beetroot grapes: Cabbage
Quantity | Amount| Quantity | Amount| Quantity Amount | Quantity Amount
(Rs) (Rs) (Rs) (Rs)
Kinnow juice 40.27/L 48 L 193.30 3.40L 136.92 ®l4 217.46 5.10 L 205.38
Aonla juice 37.50/L 0.3L 11.25 0.20L 7.50 0.30L| 11.25 0.30L 11.25
Red grapes juice 65.50/L] 34L 222.70 2.40 1L 157.20 3.80 L 248.90 3.60L 235.80
Tomato juice 33.25/L 15L 49.88
Carrot juice 34.50/L 4.00 L 138.00
Beetroot juice 73.50/L 0.50 L 36.75
Cabbage pulp 17.5/Kg 1.00 Kg 17.50
Packaging cost (glass bottles 200 mL) 1.5/battle 50| 75.00 50.00 75.00 50.00 75.00 75.00
Total cost 552.12 507.12 578.11 533.68
Processing charges @20% 110.42 101.42 115]62 06.74
Cost of production 662.55 608.54 693.78 640.41
Profit @20% 132.51 121.71] 138.75 128.08
Total cost 795.05 730.25 832.48 768.49
Final product Each product 10 L
Cost of production (per litre) 79.51 73.02 &.2 76.85
Sale price per 200 mL glass bottle 15.90 14.60 16.65 15.37




Table 4.242 Cost of production Kinnow: Papaya: Aola and vegetable juice blends

Particulars Rate Kinnow: Papaya: Kinnow: Papaya: Kinnow: Papaya: Kinnow: Papaya:
(Rs) Aonla: Tomato Aonla: Carrot Aonla: Beetroot Aonla: Cabbage
Quantity | Amount| Quantity | Amount| Quantity Amount | Quantity Amount
(Rs) (Rs) (Rs) (Rs)
Kinnow juice 40.27/L 6.5L 261.76 43 L 173.16 5.8 233.57 6.5L 261.76
Aonla juice 37.50/L 09L 33.75 0.6L 22.50 0.8L 0.@0 09L 33.75
Papaya pulp 35.70/K 1.6 Kg 57.12 1.1 Kg 39.27 Kg4 49,98 1.6 Kg 57.12
Tomato juice 33.25/L 1L 33.25
Carrot juice 34.50/L 4.00 L 138.00
Beetroot juice 73.50/L 20L 147.00
Cabbage pulp 17.5/Kg 2.0 Kg 35.00
Packaging cost (glass bottles 200 mL) 1.5/battle 50| 75.00 50.00 75.00 50.00 75.00 75.00
Total cost 460.88 425.43 505.55 428.88
Processing charges @20% 92.18 85.09 10111 7885.
Cost of production 553.05 510.52 606.66 514.65
Profit @20% 110.61 102.10 121.33 102.93
Total cost 663.66 612.62 727.99 617.58
Final product Each product 10 L
Cost of production (per litre) 66.37 61.26 ™.8 61.76
Sale price per 200 mL glass bottle 13.2y 12.25 14.56 12.35




Table 4.243 Cost of production of Kinnow: Red graps: Papaya and vegetable juice blends

Particulars Rate (Rs Kinnow: Red grapesKinnow: Red grapes] Kinnow: Red grapes:| Kinnow: Red grapes:
Papaya: Tomato Papaya: Carrot Papaya: Beetroot Papaya: Cabbage
Quantity | Amount| Quantity Amount Quantity Amount | Quantity Amount
(Rs) (Rs) (Rs) (Rs)
Kinnow juice 40.27/L 4.2 L 169.13 29L 116.78 4.2 169.13 35L 140.95
Red grapes juice 65.50/L 34L 222.70 231 150.66 3.4L 222.70 29L 189.95
Papaya 35.70/Kg 1.9 Kg 67.83 1.3 K 46.41 1.9K .887 1.6 Kg 57.12
Tomato juice 33.25/L 05L 16.63
Carrot juice 34.50/L 35L 120.75
Beetroot juice 73.50/L 0.50 L 36.75
Cabbage pulp 17.5/Kg 2.0 Kg 35.00
Packaging cost (glass bottles 200 mL)) 1.5/bottle 50| 75.00 50.00 75.00 50.00 75.00 75.00
Total cost 551.29 358.94 348.71 308.01
Processing charges @20% 110.26 71.79 69.74 6161.
Cost of production 661.55 430.73 418.46 369.6
Profit @20% 132.31 86.15 83.69 73.94
Total cost 793.86 516.88 502.15 443.61
Final product Each product 10 L
Cost of production (per litre) 79.39 51.69 50.21 44.36
Sale price per 200 mL glass bottle 15.88 10.34 10.04 8.87




DISCUSSION




Chapter-5
DISCUSSION

The present investigations entitle®éasonal fruit and vegetable juice
blends with high antioxidant potential’ were carried out in the Department of
Food Science and Technology, Dr. Y S Parmar Uniwed Horticulture and
Forestry, Nauni, Solan (HP) during the year 2009120'he findings recorded in

different experiments have been discussed unddoliogving heads:
5.1  Physico-chemical analysis of fruits

5.2 Physico-chemical analysis of vegetables

5.3 Development of fruit and vegetable juice blends

5.4  Effect of storage on quality characteristicguafe blends

55 Effect of storage on sensory characteristigaioé blends
5.6 Effect of storage on microbial population atgiblends

5.7  Cost of production

5.1  Physico-chemical analysis of fruits

5.1.1 Apple

Average length, diameter and weight of apple frwesre recorded as
46.05 mm, 64.47 mm and 90.70 g, respectively whigs lower than that
reported by Ragt al (2011). This variation may be attributed to thfgedence in
weather, cultivar and maturity stage of the fruifke fruit contained 11.28
total soluble solids (TSS), 0.32% titratable agidas % malic acid), 6.11 mg/100
g ascorbic acid, 6.96% reducing sugars and 10.418&b sugars. Results were
closer to the findings of Hussa@t al (2011) who reported the TSS and titratable
acidity of apple as 8 and 0.31%, respectively. Ref al (2011) reported the
TSS and titratable acidity of apple fruits as 18838nd 0.24%, respectively. The
results are in accordance to Alkesh (2001). Sityildaul and Southgate (1978)
reported that apple fruits contained 9.22 to 11.86€4l sugars and 4.49 mg/100



g ascorbic acid while Hussain (2001) reported 819@/g ascorbic acid in apple.
Total phenolic content of apple fruits was recor@sd365.67 mg/100 g which
was higher than that reported by Rdjal (2011) in apple (295 mg/100 g).
Antioxidant activity of apple fruits was recorded @4.79 per cent which was
quite lower than that reported by Oszmianski anddyo (2009) in juices of

apple fruits cultivar Shampion (94.21%) and Idaf8d.05%). This difference

might be due to the difference in cultivar used noaturity stage of fruits.

Similarly, Khanizadelet al (2007) reported that Spartan apple contained4053.
Kg/g total phenols and 398.0 pg/g FRAP antioxidap&city.

5.1.2 Sand Pear

Average length, diameter and weight of sand peatsfiwere recorded as
54.54 mm, 52.80 mm and 86.68 g, respectively. Thi¢ dontained 9.0 total
soluble solids, 0.49% titratable acidity (as % mailcid), 5.20 mg/100 g ascorbic
acid, 2.96% reducing sugars and 3.88% total sugasults are in accordance to
Raj et al (2011). Sand pear juice has been reported toepsss0.5tB total
soluble solids, 0.37% acidity and 11.20 mg/100 ¢pdsc acid by Attriet al.,
1998) contrary to which Anonymous (2004) reportedt tvitamin C content in
sand pear ranged from 3.8-4.2 mg/100 g. The resfiltand pear fruits are in
agreement as reported earlier by Shrestha andaB{i&82), Chanegt al. (2000)
and Kumar and Ghuman (2007). The slight variatiowlifferent characteristics
might be attributed to the variation in weather dibons and cultural practices
that might have affected the fruit quality. Totdélemolic content and antioxidant
activity was recorded as 369.60 mg/100 g and 6pe2xent, respectively which
was in accordance with Ra&t al (2011) who reported 362 mg/100 g total

phenols in sand pear.
5.1.3 Mango

Average length, diameter and weight of mango frwese recorded as
88.64 mm, 55.72 mm and 139.14 g, respectively. ffhi¢ contained 18.4°B
total soluble solids, 0.26% titratable acidity @ascitric acid), 30.38 mg/100 g
ascorbic acid, 9.58% reducing sugars and 15.138&b $ogars. Dashehari fruits

have been reported to possess total soluble smitent as 20.04% and reducing
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sugar content as 3.87% (Sharrat al, 1999). Total phenolic content and
antioxidant activity was recorded as 84.26 mg/10Cargl 63.69 per cent,

respectively. Total carotenoids content in mange meaorded as 6.32 mg/100 g.
5.1.4 Jamun

Average length, diameter and weight of Jamun fruiese recorded as
26.81 mm, 20.35 mm and 7.36 g, respectively. Tui éontained 16.5%8 total
soluble solids, 0.96% titratable acidity (as %icitrcid), 22.74 mg/100 g ascorbic
acid, 6.81% reducing sugars and 14.00% total su@atal phenolic content and
antioxidant activity was recorded as 415.49 mg/X@nd 76.47 per cent,
respectively. Total anthocyanins content of jamuuits was recorded as 157.99
mg/100 g. Contrary to our results Rati al (2011) reported that jamun fruits
contained 55.48 mg/100 g ascorbic acid, 1175.171@fghy phenolics, 61.56%
antioxidant activity and 7.25 mg total anthocyarpes 100 g of fruits.

5.1.5 Kinnow

Average length, diameter and weight of Kinnow futas recorded as
53.47 mm, 65.41 mm and 144.78 g, respectively. ffi¢ contained 10.08
total soluble solids, 1.07% titratable acidity @ascitric acid), 25.50 mg/100 g
ascorbic acid, 4.55% reducing sugars and 7.66%dotmrs. Results were closer
to Khanet al (2010) who reported that Kinnow contains 3.78193°B TSS,
0.88 to 1.12% titratable acidity and 1.30 to 15m93/100 g ascorbic acid. Total
phenolic content and antioxidant activity was releor as 18.36 mg/100 g and
22.32 per cent, respectively. The total polyphecmhtent in peeled lemons,
oranges and grapefruits has been reported as 14+184+10.2 and135+10.1
mg/100 g of fresh fruits, respectively by Goristeinal (2001). Mathuret al
(2011) reported that ripen Kinnow pulp contained66mg/100 g ascorbic acid,

76 pg/ g total phenolics and 25% superoxide aradical scavenging activity.
5.1.6 Papaya

Average length, diameter and weight of papaya drwas recorded as
288.82 mm, 232.48 mm and 1005.04 g, respectivédig. fiuit contained 11.2B
total soluble solids, 0.003% titratable acidity facitric acid), 109.22 mg/100 g
ascorbic acid, 6.16% reducing sugars and 7.73% soigars. Total phenolics
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content was recorded as 55.97 mg/100 g while adéox activity was recorded
as 64.71 per cent. Results were in the agreemefiizkanet al (2011) who
reported that papaya juice showed total phenobegent and antioxidant activity
in a range of 41-65 mg/100 mL and 52.10 to 78.10%RPH. Papaya contained
5.03 mg total carotenoids /100 g of fruits.

5.1.7 Aonla

Aonla fruits showed 38.20 mm average length, 36m3% average
diameter and 37.71 g average weight. Results wesercto Balaet al (2009)
who reported the fruit length, diameter and weight#Aonla fruits as 3.38 cm,
4.21 cm and 40.99 g. The fruit contained 18B38otal soluble solids, 2.26%
titratable acidity (as % citric acid), 448.40 mddl@ ascorbic acid, 3.22%
reducing sugars and 4.42% total sugars. Similatifgs have been reported by
Balaet al. (2009).Total phenolic content and antioxidanivégt was recorded as
293.12 mg/100 g and 82.75 per cent, respectivelgnla fruits have been
reported to contain total phenolics content as 28100 g and antioxidant
activity as 92% irp-carotene lineolate system and super-oxide anianesging
activity as 85% (Kaur and Kapoor, 2005).

5.1.8 Red grapes

Average length, diameter and weight of grape bemere recorded as
21.51 mm, 19.07 mm and 2.84 g, respectively. Resu#ire in agreement to
Yogeeshappa (2007) who reported that grape berighiven case of low and
high yielding vineyards ranged from 2.02 to 2.721 &69 to 3.03 g with an
average of 2.44 and 2.86 g, respectively in Thom@Beedless grapes. Average
total soluble solids, titratable acidity, ascorlaicid, reducing sugars and total
sugars of berries were recorded as 1%28.84% (as % tartaric acid), 11.95
mg/100 g, 9.89% and 11.86%, respectively. The tesmére in accordance to
Yogeeshappa (2007) who reported that TSS, titratabldity, reducing sugars
and total sugars of grape varied from 18 t6824.45 to 0.89%, 8.10 to 9.96%
and 10.95 to 13.93%, respectively in cv. Thompseediss. Total phenolics
content and antioxidant activity of the fruits wasorded as 196.14 mg/100 g

and 69.56 per cent, respectively. Contrary to @ustiet al (2010) reported only
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150 gallic acid equivalent (GAE)/100 g fresh weidpaisis total phenols in red
grapes. Pakhalet al. (2007) reported that red grapes contained 32A®0g9
total phenols and 1250 pg/mL free radical scavangiapacity. Average total
anthocyanins content was recorded as 79.40 mg/100 g

5.2  Physiochemical analysis of vegetables
5.2.1 Bottlegourd

Average length, diameter and weight of fruits wezreorded as 276.29
mm, 82.50 mm and 790.00 g, respectively which wagenthan that reported by
Sivaraj and Pandravada (200%)verage total soluble solids content, titratable
acidity (as % citric acid), ascorbic acid contertjucing sugars, total sugars,
total phenolics content and antioxidant activityswacorded as 1.7, 0.003%,
16.43 mg/100 g, 1.32%, 1.45%, 13.85 mg/100 g antl37per cent, respectively.
The antioxidant activity of 20, 40, 60 mg/mL of maolic extract of bottlegourd
have been reported as about 79.12, 87.34 and 91.B38pectively (Deore,
2009).

5.2.2 Bittergourd

Bittergourd fruits showed 117.34 mm average length61l mm average
diameter and 52.17 g average weight. The fruit aioetl 2.88B total soluble
solids, 0.05% titratable acidity (as % citric a¢i@8.83 mg/100 g ascorbic acid,
0.56% reducing sugars and 1.10% total sugars. Tutaholics content and
antioxidant activity was recorded as 82.90 mg/10Cargl 58.55 per cent,
respectively. Results were in accordance with G204.0) who reported that fruit
length, diameter, weight, TSS, titratable acidagcorbic acid, reducing and total
sugars of bittergourd was 11.48 cm, 2.63 cm, 5856.00B, 0.056%, 88.40
mg/100 g, 2.50% and 2.80%, respectively.

5.2.3 Pumpkin

Pumpkin fruits contained average weight as 256@0@hile average
length and average diameter was recorded as 10#r@4and 353.50 mm,
respectively. Average total soluble solids, titbd¢aacidity (as % citric acid),
ascorbic acid, reducing sugars and total sugars vesorded as 6.3, 0.013%,
13.52 mg/100 g, 2.17% and 3.26 per cent, respdygtivhich was higher than
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the earlier findings by Fang (2008) who reportedt taw pumpkin contained
1.36% sugars, 2.67 mg/100 g carotene and 9.00 gdlGascorbic acid.
Wangcharoen and Morasuk (2007) reported that pumpkntained 0.11 mg
vitamin C equivalent/g DPPH antioxidant activitydaf.24 mg GAE/g total
phenolics Pumpkin contained 1.35 mg total carotenoids/100fgudt which was
lower than Godoy and Rodriguez-Amaya (1996) who reported fhanpkin
contained carotenoids as 3.9 mg/100 g of edibldiggpiwhile Khachik and
Beecher (1987) reported that it possessed 8.0 maggltbtal carotenoids. The
slight variation in different characteristics migt¢ attributed to the variation in
climatic conditions and type of cultivar that midtave affected the fruit quality.
Total phenolics content and antioxidant activityswacorded as 2.63 mg/100 g
and 70.81 per cent, respectively.

5.2.4 Tomato

Tomato fruits contained average fruit length, diteneand weight as
52.88 mm, 47.63 mm and 58.49 g, respectively. Tsahalble solids content was
recorded as 6.0B while titratable acidity was recorded as 0.59 gemt. Fruits
contained 21.55 mg/100 g ascorbic acid, 2.38% iadusugars, 2.74% total
sugars, 31.71 mg/100 g total phenols and 52.46%addnt activity. Total
carotenoids were recorded as 4.25 mg/100 g. Tofnaitohas been reported to
provide 15-30 mg/100 g ascorbic acid and 20-50 6@/f fruit weight of
lycopene (Anonymous, 2001). It has also been regotthat tomato possessed
21.21+ 2.883ug antioxidant activity /100 g of fruits (Doss anchdhabalan,
2009).

5.2.5 Carrot

Carrot contained 8.£B total soluble solids, 0.01% titratable aciditg (4
citric acid), 4.47 mg/100 g ascorbic acid, 2.84%u@ng sugars and 6.58% total
sugars. Similarly, Hollandt al. (1991) reported that carrot contained 5.60% total
sugars. Results were in accordance to Holktral (1991) who also reported that
carrot possessed 4 mg/100 g ascorbic acid. Towlglts content was recorded
as 12.66 mg/100 g and antioxidant activity was méed as 61.71 per cent,

respectively. Results were in the range as repdoiyeumaret al (2010) who
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studied the free radical scavenging activity offedi#nt carrot cultivars and
reported it in the range of 52 to 76 per cent. Rawots have been reported to
contain total phenolic content as 78.3 and 62.0GAd/100 g fresh weight by
Zhang and Hamauzu (2004dpr Chibagosum and Hitomigosun carrot,
respectively while Vinsoret al (1998)found that total phenolics content in
carrots was 46.40 mg catechin equivalent/100 dghfresight which was quite
higher than our findings. The different values I tliterature may be due to
different extraction methods and the ways to exptbe results. In addition,
different cultivars of carrots could cause theati#ices in total phenolics content

of carrot.

Total carotenoids content was recorded as 8.93 0Ag{l which was
higher than the findings of Hollandt al (1991) who reported the carotene
content in carrot as 5.33 mg/100 g while accordiongother authors carrot
possessed carotenoids content of 4.2 mg/100 g (Red-Amaya, 1997), 6.3
mg/100 g (Abdel-Kader, 1991) and 3.4 mg/100 g (Attaeand Penteado 1987).
Average root length of carrot was recorded as 82d51 while diameter was

recorded as 22.53 mm. Average weight of carrotre@esrded as 49.35 g.

5.2.6 Cabbage

Average weight of cabbage heads was recorded a®72286 Average
length and diameter was recorded as 93.86 mm aBdb20nm, respectively.
Average total soluble solids content was recorded3#€3B while titratable
acidity was recorded as 0.001% (as % citric acikbcorbic acid content in
cabbage was recorded as 11In6§100 g while reducing sugars and total sugars
content was recorded as 1.35% and 1.86 per capiectvely. Cabbage has been
reported to possess 32.1 mg/ 100 g vitamin C (Makaaand Nguyen, 2008).
Total phenolics content and antioxidant activityswacorded as 70.41 mg/100 g
and 44.03 per cent, respectively. According to Biegal. (2009) total phenolic
content and antioxidant activity of the cabbage W& mg /100g gallic acid

equivalent and 2.8mole Trolox equivalent, respectively.
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5.2.7 Beetroot

Beetroot contained 89.79 g average weight whileragee length and
diameter were recorded as 60.01 mm and 59.05 nepectvely. Average total
soluble solids, titratable acidity (as % citricd¢iascorbic acid, reducing sugars
and total sugars were recorded as 1°B50.001%, 9.74 mg/100 g, 7.52% and
8.82 per cent, respectively. Contrary to our resgjtite high ascorbic acid
content (73 mg/100 g) has been reported in beetbsgoSuganyadevi (2011)
which may be due to different cultivar, culturaaptices or climatic conditions. It
contained 212.31 mg/100 g total phenolics contadt&2.55 per cent antioxidant
activity. Results were in accordance to Salahal (2008) who reported that
beetroot contained antioxidant activity in the rargf 87.26 to 94.74 per cent.
Kujala (2000) reported a total phenolics concemmabf 15.5 mg GAE/g in

beetroot on dry weight basis.

5.3  Standardization of recipe for preparation of juce blends

On the basis of overall acceptability, the bleofisummer season fruit
juice/pulp in the ratio of 8: 2, 9: 1 and 8: 2 pogjons were found as the best for
apple: pear, apple: jamun and apple: mango, raspbctResults were contrary
to Rajet al (2011) who reported 50: 50 and 60: 40 ratio &sltést for apple:
sand pear blend and overall acceptability (OAA)saf blends ranged from 8.0
to 8.7. The overall acceptability score of the benvas recorded to decrease
with the increase in concentration on sand pearjandn which might be due to
increase in acidity for both and due to decreaseoily score due to high pulp
percentage in case of jamun as it was found ashasdurce of acid (0.96%). For
the blends containing vegetable juice/pulp also,AO#core was found to
decrease with the concentration of vegetable jpidp/in the blends. This may
be attributed to the bland taste of bottlegourd punthpkin, acidic taste of tomato
juice and bitter taste of bittergourd.

In winter season fruit blends, kinnow: aonla, kimn papaya and
kinnow: red grapes blended in the proportions & @.5, 8: 2 and 5.5: 4.5
achieved maximum overall acceptability score. Bhajdand Mukherjee (2011)

reported the flavour and colour score of Kinnow:nkoblend in 95: 5 ratio as
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7.50 and 8.30, respectively. The OAA score wasrosm to increase with the
increase in concentration of red grapes juice wihigght be due to the increase
in sweetness of blends as well as improved colbblemds. The OAA was found
to decrease in concentration of aonla juice whi@y toe attributed to very high
titratable acidity of aonla (2.26%) as indicated t®gults. A reduction was
recorded in the body score of blends with the iasee in papaya pulp
concentration which could be ascribed to the deere@a viscosity of blends due
to the thickness of pulp. For winter season frod aegetable blends, OAA score
was increased significantly with the increase irratgjuice concentration which
may be attribute to the sweet and non-acidic tadtecarrot juice which

neutralized the high acidity of kinnow, aonla aredl rgrapes juice/blends. A
decrease in OAA was recorded with the increasealsbage pulp and tomato
juice which may be ascribed to thick consistencyg aigh acidity of blends,

respectively. A decrease in OAA with increase ietbmot juice was recorded
which could be attributed to the increase in eaftényour in blends with increase

in beetroot juice.

Similarly, Bhardwaj and Mukherjee (2011) prepadiffierent fruit juice
blendsviz. Kinnow: Aonla: Ginger (100: 0: 0 and 95: 5: 0, ®&:3 ratio) and
Kinnow: Pomegranate: Ginger (90: 10: 0, 87: 10atBo) for improving flavour,
palatability, nutritive and medicinal value. Thelaa flavour and bitterness
score of blends ranged from 8.20 to 8.71, 7.50 &l &nd 7.81 to 8.76,
respectively. Sandhu and Sindhu (1992), Saetra (1996), Attriet al (1998),
Langthasa (1999), Deka (2000) and Deka and Se@ldil(2reported that two or
more fruits juice/pulp may be blended in variousgartions for the preparation
of nectar, RTS beverages etc.

The sensory scores of blended juices were recdaled higher than the
plain juices. According to Sistrunk and Morris (59®lending increases the taste
and flavour of fruit juices. They also reportedtthkend of apple and grape juices
were highly acceptable in quality and containedeptaible flavour and colour.
Anonymous (2009) have also reported that blendmmgdcclead to the production
of delightful and delicious beverages with improvaganoleptic quality and a
high nutritive value. Blending of fruit juices caubalance the strong flavours,
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high acidity, astringency or bitterness, improvitgjal soluble solids, bland
flavour and improve and stabilize the colour.

Nutritional or phytochemical properties could albe improved by
blending which offers to adjust sugar/acid ratio&l &ompensate undesirable
juice consistency. Blended muscadine grape bevenagee prepared using 25%
juice and addition of other juice namely, commdrgiape juice, orange juice
and pineapple juice maintaining a brix/acid ratio30 (Flora, 1979). Higher
overall acceptability and enhanced vitamin C contegis achieved by blending
gooseberry juice with grape juice at 20:80 ratidair{ and Khurdiya, 2004).
Antioxidant capacity of soy-based beverages wasmeegd by blending with

strawberry or grape fruit juices (Almeigaal, 2010).

5.4  Effect of storage on quality characteristics fojuice blends
5.4.1 Total soluble solids (TSS)

During storage a marginal increase in total solsblels was recorded for
all blends. Increase in TSS might be attributecdbteakdown of the complex
carbohydrates into simple soluble carbohydrafée. increase in TSS might also
be due to the formation of pectic substances frawtopectin and mono-
saccharides from disaccharides i.e. degradatiorsuafose into glucose and
fructose. Similar results have been reported bylaand Mukherjee (2002) in
their studies on lime juice. The results were atsoonfirmation with the studies
of Kaunjoso and Luh (1967) on canning and stordgeranges and in canned
peaches. Similar findings have also been reporyeDdka and Sethi (2001) and
Hussainet al (2011) in fruit juice blends. Deka (2000) foundiacreasing trend
in total soluble solids during storage at ambiemd éow temperature in lime-
aonla and mango-pineapple spiced RTS beveragegicA@ase in TSS in lime-
ginger RTS/blended RTS, during storage has also e®rded by Lanjhiyanet
al. (2010) which was attributed to the conversiompaolysaccharides like pectin,
cellulose, starch etc into simple sugars. Sealal. (1975) studied the storage
stability of guava drink and observed an increasgSS of the product during the

storage. They accredited this increase to the #aation of fruit constituents
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during storage. Similar results have been repoltgdDas (2009) in jamun
beverages and Khurdiya (1981) in phalsa juice.
5.4.2 Titratable acidity

A gradual increase in acidity of both summer seamwoh winter season
blends was recorded with the advancement of stopaged. This increase in
acidity may be attributed to the degradation ofassgnto carboxyl acids or
degradation of pectin into pectinic acid. Similalyuneset al. (1995) reported
an increase in acidity of strawberry juice duringrage and attributed it to the
breakdown of pectin into pectinic acid (Riaz al, 1988). A slight increase in
acidity (0.25 to 0.27) of jack fruit beverage dgrié month storage at room
temperature has been reported by Krishnageal (2001). A gradual increase in
acidity of pear-apple juice blends has also beeticed by Rajet al. (2011)
during storage period of 6 month. These results iaragreement with the
findings of Kinhet al (2001), who reported an increase in titratablieigcof
apple pulp during storage. This increase mightumetd the breakdown of pectin
in to pectinic acid. The results were in confirroatto the findings of Riaet al.
(1988). Conn and Stumt (1976) and Priyadeival. (2002) reported that pectic
substances are responsible for the increase intyaoidfruits. Das (2009) also
reported a slight increase in acidity of jamun lages and attributed it to
degradation of pectic substances.

5.4.3 Reducing and total sugars

Sugars content of all the blends exhibited a stéachgase during storage
period. The increase in reducing sugars contentbeaascribed to the inversion
of sucrose to glucose and fructose by the aciti@btend while increase in total
sugars may be due to the degradation of compleyspotharides like pectin and
starch into simple sugars. In case of pulp contgifilends this increase may be
attributed to the solubilization of pulp resultingthe hydrolysis of starch into
sugars. Similar observations were also reportedBalsky et al. (1986) and
Pruthiet al.(1984) that non-reducing sugars of drinks is col@gem to reducing
sugars during storage. Significant increase inisudaring storage intervals have
been reported by Krishnaveet al (2001) in jack fruit beverage. Similarly, Sethi
(1992) recorded an increase in reducing sugarsnmd-gjinger cocktail during
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storage. A gradual increase in the total sugarseobrof carrot juice has been
reported by Madan and Dhawan (2005). They alsortepdhat rate of increase
in total sugars of carrot juice was recorded tohlgher at ambient storage as
compared to low temperature conditions. Sebdl (2009) recorded a significant
increase in total and reducing sugars content eigmaquash during storage and
concluded that hydrolysis of non-reducing sugats reducing sugars resulted in
increasing the reducing sugars during storage.l&imesults have been reported
by Lanjhiyanaet al (2010) in lime-ginger blended squash. They relatas
variation in the different fraction of sugars toethydrolysis of complex
polysaccharides like starch and pectin into mondsatdes. Ruiz-Nietet al.
(1997) suggested that sucrose content of the strawhuice converted to
glucose and fructose during the storage resultinghanges in total sugars. Attri
et al. (1998) reported that total sugars in sand peaejbiends increased with
increase in storage period. Similarly, Shreshtha Bhatiya (1987) reported a
significant increase in total sugars content ofl@ppice blends and accredited
this increase to the hydrolysis of complex sugies pectin, starch etc to sucrose

and monosaccharides.
5.4.4 Ascorbic acid

A significant decrease in ascorbic acid content wlaserved in all the
blends during storage. The loss in ascorbic acghtrive due to the oxidation or
irreversible conversion of L-ascorbic acid into yefoascorbic acid caused by
trapped or residual oxygen in the glass bottlek@a¢ al,.2004). DeMan (1980)
reported that out of four important enzymes (ascodeid oxidase, phenolase,
cytochrome oxidase and peroxidase) catalyzing #omposition of ascorbic
acid, only ascorbic acid oxidase involves a direction between enzyme,
substrate and molecular oxygen while other enzymesize the vitamins
indirectly. Similar findings have been reported Hyssainet al, 2011 who
reported a decrease in ascorbic acid of the predga®ducts during the storage.
Viberg et al. (1999) also reported a decrease in ascorbic aaiohgl storage.
They recorded that ascorbic acid content in strawybpulp was affected by

treatmentwiz., freezing, heating and accelerated storage. Tlheses of ascorbic
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acid were attributed to the effect of processirigragie time and exposure to
light.

Albrechtet al. (1991) reported that vitamin C losses ranged f@8mmto
48% for six different broccoli cultivars stored 2tC for 21 day. Similarly,
Howardet al (1999) observed vitamin C losses of 13% and 4&Xpectively,
after 3 weeks of storage of broccoli 4&C4 Majumdaret al. (2011) studied the
effect of storage quality of bottlegourd-basil leavjuice. They noticed that
vitamin Clost 74% after 6 month of storage. Majumeaial (2009a) also found
remarkable loss of vitami€@ (74%) during 6 month storage of cucumber-litchi-
lemon juice at room temperature (28€2. However, Tiwari (2000) reported
26.47% loss of vitamin C during 6 month storagguéva and papaya beverage
at room temperature. Losses in vitamin C conterapgle juice and pineapple
juice stored for 12 month in the warehouse unddsiant conditions (33°C) were
45.8 and 49.8 per cent, respectively (Ewaidah, L982duction was higher at
ambient temperature as compared to low temperatorage. Results were in
accordance to Cortest al. (2005) who reported 4.1% loss of vitamin C during
132 day storage of orange-carrot juice at -40°C aaticed lower losses of
vitamin C at low temperature storage. Losses obragc acid and3-carotene
during cooking and storage of tomato, aonla antbtaproducts have also been
reported (Nagra and Khan, 1988 and Aggaretadl., 1995). Similar decreasing
trend for ascorbic acid contents in different fioiverages were also reported by
Ranote and Bains (1982)hese results are in agreement with the findingioh
et al (2001), who recorded a decrease in ascorbicaxitent in apple pulp. The
losses in ascorbic acid were attributed to highptenmature and light during
storage. A significant reduction in ascorbic acwmhtent of jamun beverages
during storage has been reported by Das (2009) attinduted this decrease to

the oxidation of ascorbic acid into dehyroascoduid by trapped oxygen.

5.4.5 Total phenolics

A significant decrease in total phenolics contehsammer and winter
season blends was observed during storage. Lossees ligher at ambient
storage as compared to low temperature storageilltRegere in accordance to
Zhang et al (2008) who recorded no significant changes iralt@henolics
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content of apple juice af"sday of storage which later on decreased signifigan
during storage at ambient temperature. Mideal (1995) also reported the same
findings for apple juice stored af@ over 10 days. Rajt al (2011) reported a
significant decrease in the phenolic content ofdspear and apple juice blends
during six month of storage. During the processiaofy food, various
transformations of phenolics occur to produce yakh to brownish pigments
(Clifford, 2000). The decline in the phenol contedturing storage has also been
reported earlier by Duda-Chodekal.(2008) and El-Sheikhet al (2004).

5.4.6 Total carotenoids

A marginal decrease in total carotenoids contenalbthe blends was
recorded during storage. Decrease was more at amied refrigerated
temperature. Similarly, Srivastava (1998) recor@edlight decrease in total
carotenoids of mango RTS beverage during six maritistorage. The total
carotenoids content has been found to decreaseaoperiod of six month in
peach nectar by Deket al. (2005) who observed 87.53 to 90.24% retention of
total carotenoids after six month of storage wheteavelliet al (2009) observed
no changes if-carotene content of mango products. There are rpaewious
investigations which reported no or only a minorgelation of carrot
carotenoids during cold storage (Kopas-Lane andtiv¥aen, 1995 and Howard
et al, 1999). Apart from isomerization and oxidation leigh carotenoids
containing fruits and vegetables, carotenoids leneteases during processing
(Chandler and Shwartz, 1988). Thermal processiisgoean reported to increase
the amount of carotenoids in products (Edwardalae] 1986).

5.4.7 Total anthocyanins

A significant reduction in total anthocyanins of alends containing
Jamun and Red grapes juice/pulp was recorded dwtioigage. Losses were
higher during ambient storage as compared to exfaitgd storage. Similar results
have been reported by Will and Dietrich (2006) velwdied the effect of storage
and temperature on the stability of the anthocyamnplum juices and noticed
that degradation of anthocyanins was less at Idgraperature. They found that
loss of anthocyanins was about 77-88% at 90 daysoagpared to freshly
prepared juice which increased up to 90-95% atde8@ at ambient temperature
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contrary to which losses were only 41-58% evenmduB00 days of interval at
low temperature. A significant reduction in anthaey content has also been
reported in blood orange juice (Kircat al, 2003), strawberry juice and
concentrate (Garzon and Wrolstad, 2002) and blackant juices (Eder, 1996)
during storage. Spayet al (1984) determined the stability of anthocyanins i
apple and pear juices blended with juices contgiminthocyanins and reported
that the reduction of anthocyanins in juices afteee month of storage at %5
was 20% in black raspberry blend, 26% in Bing chétend, 31% in Concord
grape blend and 42% in red raspberry blend. Totd bf anthocyanins has been
reported to be 46-69% in the blend of apple juidk Wlack currant juice and 50-
56% with red currant juice, after 4 month of st@ag room temperature (Nagti
al.,, 1993). Similarly, Oszmianski and Wojdylo (2008&%udied the effect of
storage on total anthocyanins content of blackctiraad apple mash blends and
reported the losses in the anthocyanins to be 4089©6% in blackcurrant juice
after six month of storage at@ and 36C, respectively. They also reported that
rate of anthocyanin degradation increased duriagagé with rise in the storage

temperature.

Temperature is the main factor in the degradatibnamthocyanins.
However, pH, presence of enzymes, light or presaiceomplex compounds
also plays an important role in the stability ofhaotyanins (Eiro and Heinomen,
2002). Quinones play an important role in enzymatlegradation of
anthocyanins. First enzymes oxidize other phermimpounds in the media to
their corresponding quinones, which then react waitithocyanins resulting in
anthocyanin degradation and formation of brown emsdtion products
(Yokotsuka and Singleton, 1997; Skreeteal., 2000 and Kadeet al, 2002).
Anthocyanins are highly sensitive to pH. The terapee rise at the pH value
equal to 4 induces loss of the glycosyl moietiethefanthocyanins by hydrolysis
of the glycosidic bond. This leads to a furthersla$ anthocyanin colour since,
aglycones are less stable than their glycosidims$orlt is postulated that the
formation of chalcone is the first step in therndelgradation of anthocyanins
(Adamset al, 1973). Eventually, thermal degradation leads ronvn products
especially in the presence of oxygen. Thermal dkdran of anthocyanins
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follows the first order kinetics (Ahmeat al, 2004). Moraist al.(2002) reported
that loss of pigments was higher at an elevategéeature in presence of light
and increased with increase in storage intervdles@ results entirely support our
findings that temperature of storage has a coraldiereffect on the stability of
anthocyanins. It was entirely supported by theifigd of Pilandcet al. (1985)
according to which the anthocyanins pigments oplasy and other fruits
degraded and polymerized with aging. Sugar andrstggradation production
increases anthocyanin breakdown. This may be dubketaetrimental effect of
fructose produced by hydrolysis of sucrose to fyset According to Brouillard
(1982), colouration of anthocyanins varies with fité of the environment. In
aqueous environment, four types of anthocyaninsteat equilibrium i.e.
flavylium cation carbinol base, quinoidal base afdhlcone. The flavylium
cation form presents anthocyanins that are reccidicaenvironment, in which
they are considered to be stable. The pseudocatidse and chalcone forms are

colourless and prevail at neutral or slightly acipH.

5.4.8 Antioxidant activity

Antioxidant or free radical scavenging activity wdrious juice blends
decreased during storage of six month. This caratbiéuted to the loss of
ascorbic acid, carotenoids and total phenolicstduidation and other reactions
as antioxidant activity totally depends upon pigteehke carotenoids and
anthocyanins (Rice-Evamg al, 1997), ascorbic acid (Kapasakalidisal, 2006)
and total phenolic content (Oszmianski and Wojdgl@)9) in the product. It has
also been reported that foods undergo numerousegsorn changes before
consumption which may alter their nutritional plef(Goyal and Khetarpaul,
1994; Negi and Rqy2001) including their antioxidants content (Setal.,2006;
Turkmenet al., 2006). Generally, food processing procedures aregrézed as
one of the major factors on the destruction or gearof natural phytochemicals

which may affect the natural antioxidant capaaityaods (Nicoliet al.,1999).

Reduction in antioxidant activity was higher dtigerated temperature as
compared to ambient temperature storage. The reasaid be that non-
enzymatic browning reaction could induce the fororatof Maillard reaction

products (MRP) with novel antioxidant propertiesiebhcould maintain or even
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enhance the antioxidant activity of juice blendee MRPs developed in higher
guantity at ambient storage as compared to rehigdr storage might have
contributed to the antioxidant activity in additimphenolics compounds (Anese
et al, 1993). Nicoliet al. (2000) reported that although the antioxidanitvagtof
phenolics compounds was progressively lost durittgage because of their
destruction/transformation, it was compensatedhieyformation of MRPs with a
remarkable antioxidant effect. So it could be hiesized that as the
polyphenolic compounds were partially lost durihng ambient storage, the MRP
became the prevailing contributors to the antiomidactivity. Similar results
have been reported by Oszmianski and Wojdylo (2009%pple-blackcurrant
blended juices where they attributed this to threnfdion of degradation products
in more quantity at higher temperature as comptoeefrigerated temperature

during storage.

5.5.9 Non-enzymatic browning (NEB)

Slight increase in NEB was observed in all typeblehds during storage.
Several factors such as temperature, moisture,nmrgacids, water activity,
oxygen and sugars have been reported to be rebporfeir causing non-
enzymatic browning in stored products as reporte8iddigi and Cash (2000). A
slight increase in NEB has been reported by Da$99p0n ready-to-serve
beverages and nectars during storage which walsuaéid to browning reactions
which occur between nitrogenous compounds and sugaorganic acids and
organic acids with sugars. Non-enzymatic brownimgitrus products has been
related to ascorbic acid degradation (Henshall,219&urther, a marginal
decrease in NEB during storage was recorded indblesontaining Jamun,
beetroot and red grapes. This may be attributeth@oloss of colour due to
degradation of total anthocyanins/betalains witk #dvancement of storage
period or formation of some metabolites which couldt be absorbed at
wavelength of 440 nm. In case of blends, containggun, decrease was
significant which might be due to more reductioncofour because of higher
degradation in total anthocyanins due to lower iaciof blends. Findings were
supported by Adams (1973) who reported that antnwog are highly sensitive
to pH and temperature rise at the pH value equélitmluces loss of the glycosyl
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moieties of the anthocyanins by hydrolysis of thegsidic bond which leads to
a further loss of anthocyanin colour. The resuleseMn agreement to Buglione
and Lozano (2002) who observed that colour detstimmm was at a faster rate in
red grape juice concentrate during storage of 3tman10 to 30°C. A minimal
loss in colour has also been observed by Balasweimgl, (2011) in purple
grape-phalsa ready-to-serve beverage. Similargsee in colour has also been
observed by Moraist al. (2001) in blueberry juice blends prepared wittfiedent
proportions of apple juice, concord grape and vegrape juices and cranberry
juice after storage of 3 month at 37°C. Oszmiarssid Wojdylo (2009) also
reported that lightness of blended apple and blachat juices increase during
storage as a consequence of coloured anthocyagradigion. Blends containing
beetroot showed less reduction in NEB which might due to stability of
betalains over a wide range of pH (Robinsbral, 1963) while less changes in
NEB of red grape’s blends in comparison to thajarhun blends might be due
the high acidity of red grape’s blends than Janmands.

5.5 Effect of storage on sensory quality of juicelbnds

Sensory score of all the products exhibited argmBcant decrease with
the passage of time. The decrease in score foucdlavour, body and overall
acceptability was less in low temperature storagi@imal reduction in colour
score of all the products at low temperature in ganson to ambient storage
might be due to the minimum degradation of carat#s)aas well as less NEB at
low temperature. The gradual loss in flavour scores the entire storage period
might be due to changes in volatile compounds eflitends due to time and
temperature and duration of storage. Flavour detgron in beverage products
has also been reported by Jainal. (2003) and Bezman (2001). According to
Sistrunk and Morris (1985) the blend of apple amdpg juices were highly
acceptable in quality and retained acceptable flaand colour during storage at
24°C for 12 month. The loss of flavour and taste ima due to the degradation of
ascorbic acid into furfural during storage (Shimodad Osajima, 1981).
Balaswamyet al (2011) reported that a minimal loss of visualocwlwas found
in blended beverages with phalsa, but scored welltarms of overall
acceptability after 4 month storage period. Ahnetdal. (1976) reported no
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significant effect of storage on sensory qualityocdinge squash stored for five

month.

5.6 Effect of storage on microbial quality

During microbial examination of different juice éoids, no apparent
spoilage was seen in any of the blend. None ofigbkates i.e. bacteria, yeasts
and moulds were found in nutrient agar, potato rdset agar and yeast extract
malt agar medium which shows that all the prodwage safe for consumption
and maintained good microbial quality during therage period of 6 month.
Similar results have been reported by Lakhanpal @@ honey based mango
nectar.

Deka (2000) reported negligible growth of mouldsl greasts in lime-
aonla and mango-pineapple spiced RTS beverageshvgut further reduced
during storage due to inhibitory effect and antiiative properties of spices.
Deka and Sethi (2001) reported that no bacterialwtyr was observed in the
spiced mixed fruit juice and RTS beverages. Thesealts were supported by
Ejechiet al (1998) in spiced mixed fruit juices and Dhaliveadd Hira (2001) in
mixed vegetable juice. Bhardwaj and Mukherjee (20dldserved that Kinnow:
Aonla: Ginger blend samples were contaminated wildrge variety of bacterial,

fungal and mould species but within the accepthivii.

5.7 Cost of production

The cost incurred in preparation of juice blends walculated by taking
into consideration the cost of all inputs used appropriate cost involved during
the preparation of juice blends. The electricityd asther expenses including
depreciation were added to the total expenditutee $ale price per litre of
product was calculated after adding 20% profit nmargihe cost of production of
different juice blends of summer fruits and vegltalsanged in between Rs. 5.25
(apple: pear) to Rs. 15.98 (apple: mango: jamuttidgmurd) for 200 mL glass
bottle whereas, for winter season fruits and vdgesait was in between Rs. 8.87
(kinnow: red grapes: papaya: cabbage) to Rs 1&ipédw: red grapes) for 200
mL glass bottle. The cost of production of varitlends was within the range of

natural juices being sold in the market.
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Chapter-6
SUMMARY AND CONCLUSION

The present investigations entitleé8easonal fruit and vegetable juice
blends with high antioxidant potential” were carried out i) to develop natural
juice blends from summer and winter fruits and valgkes ii) to evaluate the
quality and the antioxidant potential of the deyeld blends iii) to investigate
the shelf-life quality of the best blends underigefrated and ambient storage
temperatures and iv) to find out the cost: bematib of the developed blends.
Blending could lead to the production of delightfuid delicious beverages with
improved organoleptic quality and a high nutritixedue. Blending of fruit juices
could be practiced to overcome the high cost ofesemotic fruit juices, scarcity
or seasonal availability, balancing of strong flaxsy high acidity, astringency, or
bitterness, improving total soluble solids, blantvéur, improving and
stabilizing colour. Nutritional or phytochemicalgperties can be improved by
blending which offers to adjust sugar/acid ratio&l &ompensate undesirable
juice consistency. Investigations to produce natbtends using summer and
winter season fruits and vegetables have been towiaile attempt. It is also in
consonance with the present trend of use of funatideverages which are
totally natural and chemical or additive-free. Natyuice blends prepared from
fruits and vegetables have potential to replacéhgyit juices to add a variety in
beverages market. Therefore, production of nafuuél and vegetable juice/pulp

blends is one of the easy and profitable optiorthigdirection.

To accomplish the present study, the fruits ancetadges were procured
from the local market as well as purchased fronfdnmers of adjoining villages
and were brought to the Department of Food Sciemm Technology where
juice/pulp extraction and their preservation wagried out in the Fruit
Processing Unit of the Department. Extracted ju@ed pulps were brought to
the Quality Control Laboratory for preparation agewhluation of juice blends.
After completion of the proposed research work ltesare summarized and

concluded in the following manner:



6.1
6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Physico-chemical characteristics of fruits

Average length, diameter and weight of agplds were recorded as
46.05 mm, 64.47 mm and 90.70 g, respectively. Thaé tontained

11.23B total soluble solids, 0.32% titratable acidity @ malic acid),

6.11 mg/100 g ascorbic acid, 6.96% reducing sugatds 10.44% total
sugars. Total phenolic content and antioxidantvagtwas recorded as
365.67 mg/100 g and 74.79 per cent, respectively.

Average length, diameter and weight of mafigi's were recorded as
88.64 mm, 55.72 mm and 139.14 g, respectively. ffg contained
18.47B total soluble solids, 0.26% titratable aciditys @ citric acid),
30.38 mg/100 g ascorbic acid, 9.58% reducing sugads15.13% total
sugars. Total phenolic content and antioxidantvagtwas recorded as
84.26 mg/100 g and 63.69 per cent, respectivelytalToarotenoids

content in mango was recorded as 6.32 mg/100 g.

Average length, diameter and weight of jarfruits were recorded as
26.81 mm, 20.35 mm and 7.36 g, respectively. Thet ftontained

16.55B total soluble solids, 0.96% titratable aciditys @ citric acid),

22.74 mg/100 g ascorbic acid, 6.81% reducing sugads14.00% total
sugars. Total phenolic content and antioxidantvagtwas recorded as
415.49 mg/100 g and 76.47 per cent, respectivebyalTanthocyanins
content of jamun fruits was recorded as 157.99 6®4L

Average length, diameter and weight of saeat fruits were recorded as
54.54 mm, 52.80 mm and 86.68 g, respectively. Tra@ tontained
9.06’B total soluble solids, 0.49% titratable aciditys (% malic acid),
5.20 mg/100 g ascorbic acid, 2.96% reducing sugats 3.88% total
sugars. Total phenolic content and antioxidantvagtwas recorded as
369.60 mg/100 g and 65.25 per cent, respectively.

Average length, diameter and weight of Kinrfowits was recorded as
53.47 mm, 65.41 mm and 144.78 g, respectively. ffe contained
10.08B total soluble solids, 1.07% titratable aciditys @ citric acid),
25.50 mg/100 g ascorbic acid, 4.55% reducing sugads7.66% total
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6.1.6

6.1.7

6.1.8

6.2

6.2.1

sugars. Total phenolic content and antioxidantvagtwas recorded as

18.36 mg/100 g and 22.32 per cent, respectively.

Average length, diameter and weight of papfay#s was recorded as
288.82 mm, 232.42 mm and 1005.04 g, respectivdig. fiuit contained

11.21B total soluble solids, 0.003% titratable acidifg (% citric acid),

109.22 mg/100 g ascorbic acid, 6.16% reducing sugad 7.73% total
sugars. Total phenolics content was recorded &75%59/100 g while

antioxidant activity was recorded as 64.71 per .cBajpaya contained
5.03 mg/100 g total carotenoids.

Aonla fruits had 38.20 mm average length336nm average diameter
and 37.71 g average weight. The fruit containe&8. total soluble
solids, 2.26% titratable acidity (as % citric acidi#8.4 mg/100 g ascorbic
acid, 3.22% reducing sugars and 4.42% total sugkotal phenolic
content and antioxidant activity was recorded a%.2® mg/100 g and

82.75 per cent, respectively.

Average length, diameter and weight of grapeies were recorded as
21.51 mm, 19.07 mm and 2.84 g, respectively. Averagal soluble
solids, titratable acidity, ascorbic acid, reducsuygars and total sugars
of berries were recorded as 16R30.84% (as % tartaric acid), 11.95
mg/100 g, 9.89% and 11.86%, respectively. Totahphes content and
antioxidant activity of the fruits was recorded #¥.14 mg/100 g and
69.56 per cent, respectively. Average total anthoty content was
recorded as 79.40 mg/100 g.

Physico-chemical characteristics of vegetables

Tomato fruits contained average fruit lengtlameter and weight as
52.88 mm, 47.63 mm and 58.49 g, respectively. Tetdiible solids
content was recorded as 6BAwnhile titratable acidity was recorded as
0.59 per cent. Fruits contained 21.55 mg/100 grascacid, 2.38%
reducing sugars, 2.74% total sugars, 31.71 mg/1@éia phenols and
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6.2.2

6.2.3

6.2.4

6.2.5

52.46% antioxidant activity. Total carotenoids weeeorded as 4.25
mg/100 g.

Average length, diameter and weight of bgttled fruits were recorded
as 276.29 mm, 82.50 mm and 790.00 g, respectivehgrage total

soluble solids content, titratable acidity (as %iciacid), ascorbic acid
content, reducing sugars, total sugars, total pienaontent and
antioxidant activity was recorded as 1°B10.003%, 16.43 mg/100 g,
1.32%, 1.45%, 13.85 mg/100 g and 72.13 per cespectively.

Bittergourd fruits showed 117.34 mm averaygth, 43.61 mm average
diameter and 52.17 g average weight. The fruit aioetl 2.8%B total
soluble solids, 0.05% titratable acidity (as %iciticid), 88.83 mg/100 g
ascorbic acid, 0.56% reducing sugars and 1.10% tatgars. Total
phenolic content and antioxidant activity was releor as 82.90 mg/100

g and 58.55 per cent, respectively.

Pumpkin fruits contained average weight a86Z% g while average
length and average diameter was recorded as 10r4and 353.50
mm, respectively. Average total soluble solidgatdble acidity (as %
citric acid), ascorbic acid, reducing sugars anal tsugars were recorded
as 6.32B, 0.013%, 13.52 mg/100 g, 2.17% and 3.26%, resmbgt

Total phenolics content and antioxidant activityswacorded as 2.63

mg/100 g and 70.81 per cent, respectively.

Carrot contained 8.98 total soluble solids, 0.01% titratable aciditg (a
% citric acid), 4.47 mg/100 g ascorbic acid, 2.8&ducing sugars and
6.58% total sugars. Total phenolics content warosd as 12.66

mg/100 g and antioxidant activity was recorded 4s/b per cent,

respectively. Total carotenoids content was reabmake 8.93 mg/100 g.
Average root length of carrot was recorded as 8thBi1while diameter

was recorded as 22.53 mm. Average weight of cavest recorded as
49.35 g.
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6.2.6 Average weight of cabbage heads was recoade?i86.07 g. Average

6.2.7

6.3

6.3.1

6.3.2

6.3.3

6.3.4

length and diameter of cabbage head was recordé&i8.86 mm and
108.57 mm, respectively. Average total soluble dsolcontent was
recorded as 3.0B while titratable acidity was recorded as 0.00H% %
citric acid). Ascorbic acid content in cabbage weasorded as 11.60
mg/100 g while reducing sugars and total sugarsecnvas recorded as
1.35% and 1.86%, respectively. Total phenolics eainand antioxidant
activity was recorded as 70.41 mg/100 g and 44.08%pectively.

Beetroot contained 89.79 g average weighlendéwerage length and
diameter were recorded as 60.01 mm and 59.05 mspecavely.
Average total soluble solids, titratable aciditg ¢a citric acid), ascorbic
acid, reducing sugars and total sugars were redasld 3.578, 0.001%,
9.74 mg/100 g, 7.52% and 8.82%, respectively. htaioed 212.31
mg/100 g total phenolics content and 82.55 per aptibxidant activity.

Development of juice blends from summer seasoffruits and
vegetables

Among different proportions used for the arepion of apple based (two
fruit) juice blends, the proportion of 8: 2, 9: ida8: 2 were found best for
apple: pear, apple: jamun and apple: mango juite/phbiends,
respectively.

In apple based (three fruit) juice blendsypmrtions of 6.4: 1.6: 2,
7.2: 0.8: 2 and 6.8: 1.7: 1.5 were adjudged bestafople: pear:
mango, apple: jamun: pear and apple: mango: jamlends,
respectively.

In apple: pear based vegetable blends, pgropasf 7.2: 1.8: 1 was rated
best among all the proportions used for apple: :peattlegourd while
proportion of 7.6: 1.9: 0.5 was ranked best forheamong apple: pear:
bittergourd, apple: pear: pumpkin and apple: peanato blends.

Among apple: jamun and vegetable blends, gntogn of 8.1: 0.9:
1 was found best for apple: jamun: bottlegourd Hdlewhile
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6.3.5

6.3.6

6.3.7

6.3.8

6.4

6.4.1

proportion of 8.5: 1. 0.5 was adjudged best for lapgamun:
bittergourd, apple: jamun: tomato and apple: jampumpkin.

In apple: mango and vegetable blends, propustof 6.4: 1.6: 2,
7.2:1.8:1,7.6:1.9:0.5and 7.6: 1.9: 0.5 weyerfd best for apple:
mango: bottlegourd, apple: mango: bittergourd, appiango:
tomato and apple: mango: pumpkin blends.

In apple: pear: mango and vegetable blendsndardized
proportions were calculated as 5.4: 1.4: 1.7: 58 1.4: 1.8: 1,
6.1: 1.5: 1.9: 0.5 and 6.1: 1.5: 1.9: 0.5 for appbear: mango:
bottlegourd, apple: pear: mango: bittergourd, applear: mango:
tomato and apple: pear: mango: pumpkin blends,aetspely

Among different proportions used for the depenent of apple:
jamun: pear and vegetable blends, the proportio®.df 0.6: 1.5:
2.5 was found best for apple: jamun: pear: botteddalend while
6.8: 0.8: 1.9: 0.5 was adjudged best for each amapye: jamun:
pear: bittergourd, apple: jamun: pear: tomato apgle jamun:
pear: pumpkin.

In apple: mango: jamun and vegetable blenlds,proportions of
6.1: 1.5: 1.4: 1, 6.5: 1.6: 1.4: 0.5, 6.1: 1.5::114and 6.5: 1.6: 1.4:
0.5 were adjudged best for apple: mango: jamun:ldgourd,
apple: mango: jamun: bittergourd, apple: mango: yamtomato
and apple: mango: jamun: pumpkin, respectively.

Effect of blending on quality characteristics bsummer season blends

Blending improved the functional componentspple based (two fruit)
juice blends. Maximum total soluble solids (12B% reducing sugars
(8.84%) and total sugars (11.91%) was recordecptea mango blends
while the maximum titratable acidity (0.40%), adwor acid content
(210.59 mg/100 mL), total phenolics (238.45 mg/100 mnd antioxidant
sactivity (75.15%) was recorded in apple: jamumdleApple: mango

blend was adjudged best with overall acceptalsiityre of 8.50.
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6.4.2

6.4.3

6.4.4

6.4.5

Among apple based (three fruit) juice bleragbgle: mango: jamun blend
contained maximum total soluble solids (12.93°Bjratable acidity
(0.43%), reducing sugars (6.43%), total sugars4@), ascorbic acid
(22.15 mg/100 mL) and non-enzymatic browning (1)88Bile maximum
total phenolics (282.18 mg/100 mL) was recordeadpple: jamun: pear
blend. Maximum antioxidant activity was recorded82s28% in apple:

jamun: pear blend.

In apple: pear and vegetable blends, the maxi TSS (10.49°B),
titratable acidity (0.35%), reducing sugars (5.958#)d total sugars
(10.49%) was recorded in apple: pear: tomato blefpple: pear:
bittergourd showed the maximum ascorbic acid (7100 mL) and
total phenolics (195.32 mg/100 mL) while maximunti@didant activity
(71.65%) and non-enzymatic browning (1.184) wasneed in apple:
pear: pumpkin blend. Apple: pear: tomato achieveakimum overall

acceptability among all the blends with maximumreanf 7.30.

In apple: jamun and vegetable blends, theimax TSS content
(11.43°B), titratable acidity (0.38%), total sugé®s62%), total phenolics
(235.69 mg/100 mL), antioxidant activity (74.37%d)tal anthocyanins
(12.57 mg/100 mL) and NEB (1.764) was recorded pplex jamun:

tomato blend. Reducing sugars content was maxintu69%) in apple:
jamun: pumpkin blend while maximum ascorbic acidnteat was

recorded as 13.41 mg/100 mL in apple: jamun: lgterd blend. Apple:
jamun: bottlegourd was adjudged best with the marinsensory ranking
of 8.20.

In apple: mango and vegetable blends, appégo: pumpkin showed
maximum TSS (12.20°), reducing sugars (6.10%), wmigars (11.08%)
and NEB (1.445). Maximum titratable acidity (0.32%jtal phenolics
content (196.63 mg/100 mL) and total carotenoid87Ing/100 mL) was
recorded in apple: mango: tomato blend. The maxinastorbic acid
content (11.85 mg/100 mL) and antioxidant activi{{§3.43%) was

recorded in apple: mango: bittergourd blend. On kiasis of sensory
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6.4.6

6.4.7

6.4.8

evaluation apple: mango: pumpkin was adjudged hatt maximum

overall acceptability score of 8.00.

In apple: pear: mango and vegetable blemgde apear: mango: pumpkin
blend showed maximum TSS (12.22°B), reducing su@@&2%), total
sugars (10.67) and NEB (0.879). Maximum titratahtdity (0.36%),
total phenolics (189.32 mg/100 mL) and total caroitds (1.47 mg/100
mL) was recorded in apple: pear: mango: tomatodléscorbic acid
content was maximum (15.79 mg/100 mL) in apple: rpeaango:
bittergourd blend. Maximum overall acceptabilityose (8.50) was

achieved by apple: pear: mango: bottlegourd blend

Among different apple: jamun: pear and vdgetalends, apple: jamun:
pear: tomato blend contained maximum TSS (11.22i83table acidity
(0.43%), reducing sugars (6.10%), total sugars7@)} total phenolics
(237.43 mg/100 mL), total anthocyanins (11.78 m@/hfl), antioxidant
activity (71.61%) and NEB (1.486). Apple: jamunapebittergourd blend
was found to possess maximum ascorbic acid co(@eré5 mg/100 mL).
Maximum overall acceptability score was achieve@pple: jamun: Pear:

bottlegourd blend.

Among vegetable blends prepared by blendewgtable pulp/juices with
apple: mango: jamun blend, maximum TSS (12B3¥9vas recorded in
apple: mango: jamun: Pumpkin blend while maximutratiable acidity
(0.43%), total phenolics (284.22 mg/100 mL), totalrotenoids (1.46
mg/100 mL), total anthocyanins (21.62 mg/100 mLgyl aon-enzymatic
browning (1.321) was recorded in apple: mango: janmamato blend.
Apple: mango: jamun: bittergourd contained the mmaxn reducing
sugars (6.25%), total sugars (10.89%) and ascatiat content (20.87
mg/100 mL). Antioxidant activity was maximum in &ppmango: jamun:
bottlegourd blend (72.47%). On the basis of oveaatieptability apple:
mango: jamun: bottlegourd blend achieved maximumeral/

acceptability.
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6.4.9

6.5

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

Among summer season blends maximum antiokigamivity was

recorded for apple: jamun: pear blend as 82.8Z @t

Development of juice blends from winter seasdruits and vegetables

The best proportions for kinnow based (twitd) juice blend were found
as 9.5: 0.5, 8: 2 and 5.5: 4.5 for kinnow: aonlmn&w: papaya and
kinnow: red grapes, respectively.

In kinnow based (three fruit) juice blends proportions of 5.7: 0.3: 4,
7.2: 1.8: 1 and 4.4: 3.6: 2 were adjudged besthenhbiasis of overall
acceptability score for kinnow: aonla: red gragesnow: papaya: aonla
and kinnow: red grapes: papaya, respectively.

In different kinnow: aonla and vegetable bkrkinnow: aonla: tomato,
kinnow: aonla: carrot, kinnow: aonla: beetroot akithnow: aonla:
cabbage blends prepared in proportions of 9: 0%&: R2: 0.3: 4.5, 6.6:
0.4: 3 and 9: 0.5: 0.5, respectively achieved maxim overall
acceptability score among different proportionsduse

In kinnow: papaya and vegetable blends, thedardized proportion of
kinnow: papaya: tomato, kinnow: papaya: carrot, nkin: papaya:
beetroot and kinnow: papaya: cabbage were recaaded?2: 1.8: 1, 5.6:
1.4:3,6.4:1.6: 2and 7.6: 1.9: 0.5, respectively

In kinnow: red grapes and vegetable blerds proportions of 4.7: 3.8:
15, 3.3: 2.7: 4,5: 4. 1 and 5: 4: 1 were adjudpest for kinnow: red
grapes: tomato, kinnow: red grapes: carrot, kinneeg: grapes: beetroot

and kinnow: red grapes: cabbage, respectively.

Among different proportions used for preparaof kinnow: aonla: red
grapes and vegetable blends, ratio of 4.8: 0.3:1354 3.4: 0.2: 2.4: 4, 5.4:
0.3: 3.8: 0.5 and 5.1: 0.3: 3.6: 1 achieved maxinmwarall acceptability
score for kinnow: aonla: red grapes: tomato, kinnaenla: red grapes:
carrot, kinnow: aonla: red grapes: beetroot anddwwi aonla: red grapes:

cabbage blends, respectively.
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6.5.7 In kinnow: papaya: aonla and vegetable blettts proportions of 6.5:
16:0.9:1,4.3:1.1: 0.6: 4,5.8: 1.4: 0.8: 2 é&fst 1.6: 0.9: 1 ranked best
on the basis of overall acceptability score fornkiw: papaya: aonla:
tomato, kinnow: papaya: aonla: red grapes: cakiohjow: papaya: aonla:
beetroot and kinnow: papaya: aonla: cabbage, régplsc

6.5.8 In kinnow: red grapes: papaya and vegetdleledb, proportions of 4.2:
3.4:1.9:05,29:2.3:1.3: 35,4.2: 3.4: 1.% &nd 3.5: 2.9: 1.6: 2 were
adjudged best for the preparation of kinnow: reg@pgs: papaya: tomato,
kinnow: red grapes: papaya: carrot, kinnow: regegsa papaya: beetroot
and kinnow: red grapes: papaya: cabbage blengsatrgely.

6.6 Effect of blending on quality of winter seasoiuice blends

6.6.1 Among kinnow based (two fruits) juice blente highest total soluble
solids (12.80°), total sugars (9.62%), total phés[(30.25 mg/100
mL), antioxidant activity (65.62%) and NEB (1.32@gs recorded
in kinnow: red grapes blend while maximum titra@bhcidity
(1.18%) and ascorbic acid content (40.21 mg/100 nwas
recorded in kinnow: aonla blend. Maximum reducingars (4.90)
and total carotenoids content (3.21 mg/100 mL) wesorded in
kinnow: papaya blend. Maximum overall acceptabilggore was
recorded for kinnow: red grapes (7.50).

6.6.2 In kinnow based (three fruit) juice blendmiow: aonla: red grapes
blend showed highest TSS (12.60°B), reducing sudé&rg1%),
total sugars (9.28%), total phenolics (92.61 mg/100) and NEB
(1.560). Maximum titratable acidity (1.06%), ascarlacid (59.12
mg/100 mL)) and total carotenoids content (4.41 106/ mL) was
recorded in kinnow: papaya: aonla blend. Antioxidaactivity
(65.48%) was maximum in kinnow: red grapes: papllgnd. The
maximum overall acceptability score (7.50) was aevlked by
kinnow: red grapes: papaya blend.

6.6.3 Among different kinnow: aonla and vegetableenids, kinnow:
aonla: beetroot blend showed highest TSS (11.24%Bylucing
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6.6.4

6.6.5

6.6.6

sugars (5.46%), total sugars (7.84%), total phexsoli(80.21
mg/100 mL), antioxidant activity (57.69%) and NERBL.106).
Maximum titratable acidity (1.15%) was recorded kinnow:
aonla: tomato. Maximum ascorbic acid (36.85 mg/100)) was
recorded in kinnow: aonla: cabbage and total carois (5.43
mg/100 mL) content was recorded in kinnow: aonlarrat blend.
The maximum overall acceptability score (8.10) veahieved by

kinnow: aonla: carrot blend.

Among kinnow: papaya and vegetable blendendw: papaya:
beetroot blend showed highest TSS (11.48°B), raudyicsugars
(5.45%), total sugars (8.10%), total phenolics §60mg/100 mL)
and NEB (3.061). Maximum titratable acidity (0.88%yas
recorded in kinnow: papaya: tomato and kinnow: papaabbage.
Maximum ascorbic acid (16.42 mg/100 mL)) was re@uardin
kinnow: papaya: cabbage and total carotenoids (3ng6100 mL)
content was recorded in kinnow: papaya: carrot thlehe
maximum overall acceptability score (8.40) was awkd by
kinnow: papaya: carrot blend.

In Kinnow: Red grapes and vegetable blendsndw: red grapes:
beetroot blend showed highest TSS (12.88°B), raudwcsugars
(4.83%), total sugars (9.56%), total phenolics (#9mg/100 mL),
total anthocyanins (31.35 mg/100 mL), antioxidanttiaty

(66.81%) and NEB (4.149). Maximum titratable acydif0.93%)
was recorded in kinnow: red grapes: tomato. Maximastcorbic
acid (14.33 mg/100 mL)) was recorded in kinnow: rgrhpes:
cabbage and total carotenoids (4.81 mg/100 mL) emntwas
recorded in kinnow: red grapes: carrot blend. Thaxmum

overall acceptability score (8.20) was achieved Kignow: red
grapes: carrot blend.

Among kinnow: aonla: red grapes and vegetdbénds, kinnow:
aonla: red grapes: beetroot blend showed higheS [12.47°B),
titratable acidity (1.11%), reducing sugars (6.77%9tal sugars
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6.6.7

6.6.8

6.6.9

(9.30%), total anthocyanins (27.71 mg/100 mL), kopaenolics
(98.52 mg/100 mL) and NEB (4.263). Maximum ascorlaicid
(25.64 mg/100 mL)) was recorded in kinnow: aonlad rgrapes:
tomato. Maximum antioxidant activity (58.48%) andotal
carotenoids (4.91 mg/100 mL) content was recordedkinnow:
aonla: red grapes: carrot blend. The maximum oVveradeptability
score (8.20) was achieved by kinnow: aonla: redpgsa carrot
blend.

In kinnow: papaya: aonla and vegetable blerkisnow: papaya:
aonla: red grapes: beetroot blend showed higheS [19.05°B),
reducing sugars (5.42%), total sugars (8.92%), |tqtlaenolics
(77.23 mg/100 mL), antioxidant activity (63.13%) danNEB
(4.095). Maximum ascorbic acid (53.84 mg/100 mL)d arotal
carotenoids (5.17 mg/100 mL) content was recordedkinnow:
papaya: aonla: carrot blend. The maximum overaldeatability
score (8.20) was achieved by kinnow: papaya: accdarot blend.

Among kinnow: red grapes: papaya and vegetabdnds, kinnow:
red grapes: papaya: beetroot blend showed high8st (L2.57°B),
reducing sugars (5.09%), total sugars (7.41%), |ltqtlaenolics
(42.70 mg/100 mL), total anthocyanins (24.47 mg/16d),

ascorbic acid (9.47 mg/100 mL) and NEB (4.154). Maxm total
carotenoids (6.06 mg/100 mL) content was recoraekimnnow: red
grapes: papaya: carrot blend. Maximum titratablediag (0.82%)

and antioxidant activity (62.79%) was recorded imnow: red
grapes: papaya: tomato blend. The maximum overakptability
score (8.20) was achieved by kinnow: red grapegapa: carrot
blend.

Among winter season blends maximum antioxidactivity (high
antioxidant potential) was recorded in kinnow: iggépes: beetroot
as 66.81 per cent.

6.7 Effect of storage on quality characteristics of juce blends
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6.7.1 An insignificant increase in TSS, titratable acydireducing and
total sugars was recorded in different blends dyrstorage of 6

month at ambient and refrigerated temperature.

6.7.2 Non-enzymatic browning of all the blends increassding the
storage except the blends containing jamun, redpegaand

beetroot pulp/juice where NEB decreased duringager

6.7.3 Ascorbic acid, total phenolics, total anthocyaniremtioxidant
activity and sensory score of the blends was reedrtb decrease

with the advancement of storage period.
6.8Cost of production

The cost of production of different juice blends smmmer fruits and
vegetables ranged in between Rs. 5.25 (apple: padrirRs. 15.98 (apple: mango:
jamun: bottlegourd) for 200 mL glass bottle wherdaswinter season fruits and
vegetables it was in between Rs. 8.87 (kinnow:greghes: papaya: cabbage) and
Rs 18.26 (kinnow: red grapes) for 200 mL glassléott

Conclusion

Summer and winter season fruits (apple, sand peango, jamun,
Kinnow, papaya, red grapes and aonla) and vegetaliettlegourd,
bittergourd, pumpkin, tomato, carrot, beetroot aathbage) utilization for
the preparation of blended two fruit juices, thfedt juices, two fruit and
one vegetable juices and three fruit and one vdygetguice blends
indicated that the fruit and/or vegetable juice$pysu which are
unacceptable due to their insipid taste/aroma beotindesirable physical
and chemical characteristics can best be develaptd refreshing and
natural juices with high sensory quality. At thensa time, blending
enriched the juices with one or more functionalredjents like ascorbic
acids, polyphenolics, carotenoids, anthocyaninscWwhotherwise were
either present in negligible proportion in the onig juice/pulp of the
fruit/vegetable or were completely absent in somecgs/pulps. For
instance, the apple and Kinnow juice as such wac&ihg in carotenoids
and anthocyanins, respectively. Blending of differpuices/pulps showed

285



high antioxidant potential of the blended producy.ethe antioxidant
activity of pure Kinnow juice was about 23% whiaicreased on blending
to 60-65% depending upon the type of fruit/vege¢abbntained in the
developed blend. Therefore, blending of pulpy fsuénd/or vegetables
with the juicy one could be an effective approaclekploit the functional

properties of selected fruits and vegetables. Farfthhe production and
availability of these functional juices with higlmtagoxidant potential will

add variety in the category of healthy juices ire tmarket besides,
ensuring good returns to the growers for their pire which otherwise is
not that remunerative particularly bottlegourd, gkim, carrot, cabbage

and sand pear.
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Abstract

The present study entitled “Seasonal fruit and isge juice blends with high antioxidant potentias

conducted during 2009-2010 and 2010-1011 in theaBewnt of Food Science & Technology, Dr Y S Parmar

University of Horticulture and Forestry, Nauni, 8ol Natural juices are more nutritional and theutipethan
synthetic juices. Blending of fruit and vegetahlécés could be an economic requisite to utilize edmits and
vegetables which otherwise have unfavourable chemradike aroma, colour and mouth feel. Besidesit fand
vegetables in combination have synergistic effentthe antioxidant activities leading to the greaggluction in the
risk of chronic diseases. Therefore, seasonal blarate developed by blending juices/pulps of sumaner winter
season fruits (apple, mango, jamun, sand pearpkinred grapes, aonla and papaya) and vegetaléte¢fmurd,
bittergourd, tomato, pumpkin, carrot, cabbage agetroot) and were analyzed for different quality dmnctional
parameters including antioxidant activity at 3 ahdnonth under ambient and refrigerated storage itons.
Blending enriched the juices with one or more fioral ingredients like ascorbic acids, polyphemglicarotenoids
and anthocyanins which otherwise were either ptegemegligible proportion in the original juiceApuof the
fruit/vegetable or were completely absent in soneejs/pulps thus improving the antioxidant potdrdfahe blends
in comparison to single fruit. Maximum antioxidaadtivity was recorded in apple: jamun: pear blégd.82%)
among summer season blends and in kinnow: red giagetroot (66.81%) among winter season blends.
marginal increase in total soluble solids, titréahcidity and sugars of the blends was recordethglistorage
while ascorbic acid, total phenolics, total anthmuins and antioxidant activity of the products desed
significantly during storage of 6 month. An insiggant decrease was recorded in total carotenaits sensory
score of the blends. Non-enzymatic browning waseiased in case of all the blends except blendsacong
jamun, red grapes and beetroot juice/pulp. Theagwrof blends at low temperature was found optinwith
minimum changes in their quality, functional anchsay characteristics. However, more reductionnitioxidant
activity of blends was recorded at refrigeratedagie as compared to ambient storage. Cost of ptioducf the
blends was in the range of Rs. 5.25 (apple: peaRst 15.98 (apple: mango: jamun: bottlegourd2f@a® mL glass
bottle for summer season blends while Rs. 8.87n(kin red grapes: papaya: cabbage) to Rs 18.26dkinred
grapes) for 200 mL glass bottle. Therefore, blegdifipulpy fruits and/or vegetables with the jua@ye could be an
effective approach to exploit the functional prdjesr of selected fruits and vegetables. Further ptoduction and
availability of these functional juices with higmteoxidant potential will add variety in the categof healthy
juices in the market.
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Development of summer season juice blends

APPENDIX-I

Source df Apple: Pear Apple: Jamun

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 487x10 | 260x10 2.92x10 | 3.80x10 2.23x 10 7.00 x 10 5.75 x 10" 5.79 x 10
Replication 2 5.52 x 19 9.00 x 1¢ 9.28x 10 | 1.96 x 1C0° 1.12 x 10 3.84x 10 9.00 x 1¢ 9.02 x 1¢
Error 18 3.56 x 18 2.23x 1¢f 3.12x10 | 5.38x1¢ 1.78 x 10 2.69 x 10 2.23x 1¢f 2.26 x 1¢f
Source df Apple: Mango Apple: Pear: Mango

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 571xT0 | 5.65x10 8.19x10 | 5.71x10 2.28 2.29 358x10 | 2.60x10
Replication 2 8.92 x 10 8.72x 10 3.36x10 | 8.92x1C 212x10 212x 10 6.25 x 10 9.00 x 10
Error 18 2.13x 18 1.23x 10 220x10 | 2.13x10 2.07x10 2.07x 10 6.50 x 1C0° 2.46 x 10
Source df Apple: Pear: Bottlegourd Apple: PeartéBgourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 6.61x10 | 6.68x1C 3.80x10 | 3.81x10 6.63 x 10 5.75 x 10 6.56 x 107 470 x 10
Replication 2 1.85x 10 1.95 x 10° 1.96x1C¢ | 1.93x10 1.86 x 10° 9.00 x 1¢ 1.82 x 10° 5.32x 10°
Error 18 9.65 x 18 9.69 x 1¢° 538x10' | 5.36x 10 9.64 x 10 2.23x 1¢ 9.67 x 1¢° 3.36 x 10°
Source df Apple: Jamun: Pear Apple: Mango: Jamun

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.35 2.37 3.59 x10| 6.56 x 1¢ 6.61 x 10 3.65x 10 3.36 x 10 2.42 x 10
Replication 2 219x10 | 2192x1G | 6.27x1CG | 1.82x1C 1.85x 10 6.38 x 10 6.17 x 10 1.00 x 16
Error 18 2.13x18 2.16 x 10 6.49x10 | 9.67 x 10 9.65 x 10 6.55 x 10 6.29 x 10 9.78 x 1¢°
Source df Apple: Pear: Pumpkin Apple: Pear: Tomato

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.28 3.80x10 | 2.60x10 | 3.80x 10 1.82 1.75 9.75x 10 | 7.40 x1CG
Replication 2 212 x 10 1.96 x 10° 9.00x1F | 1.96x 10 3.36 x 1¢° 3.32x 10 1.30x 10 6.30 x 1G
Error 18 2.07 x 18 5.38 x 1¢f 2.23x10 | 5.38x10 2.20x 10° 2.17x 10 1.09 x 1¢° 9.07 x 10
Source df Apple: Jamun: Bottlegourd Apple: JamutteBjourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 4.23 4.20 7.87 x10| 1.82x 10 2.23x 10 2.42x 10 4.61x 10 9.05 x 10
Replication 2 1.06 x 1 1.01x 10 1.48x1C¢ | 3.36x1C 1.12 x 10 1.00 x 1C¢ 4.00x 10 1.60 x 10°
Error 18 6.06 x 18 6.00 x 1¢ 530x 10 | 2.20x 10 1.40 x 10 9.78 x 10 9.83x 1¢° 4,98 x 107
Source df Apple: Jamun: Pumpkin Apple: Jamun: Tomat

Colour Flavour Body OAA Colour Flavour Body OAA

Treatment 9 5.71x 10 2.37 359x16 | 3.63x10 4.20 5.75x 16 579 x 10 4.23
Replication 2 8.92x10 | 2.192x1F | 6.27x10 | 6.32x 10 1.01x 1¢° 9.00 x 1C° 9.03 x 1G° 1.09 x 10
Error 18 2.13x 108 2.16x 10 6.49x10 | 6.45x 10 6.00 x 1¢ 2.23x 10 2.26 x 10 6.12x 10
Source df Apple: Mango: Bottlegourd Apple: Mangdt&gourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 4.66 x 10 4.20 2.28 6.21x 10 | 9.79x 10 3.65x 10 4.57 x 10 3.80x 10
Replication 2 1.29 x 10 1.01x 10 212x10 | 6.25x 10 1.41x 10 6.38 x 10° 2.25x 1C¢° 1.96 x 10°
Error 18 21.30x 106 | 6.00x 10 2.07x1¢ | 3.76 x 1G° 1.11 x 1¢° 6.55 x 10° 1.45x 1¢° 5.38 x 1¢f




Source df Apple: Mango: Pumpkin Apple: Mango: Tomat

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 4.24 457x10| 5.75x10 | 6.56x1F | 3.65x 10 7.40 x 10 3.80 x 10" 3.82x 10
Replication 2 1.06x 10 2.25x 1CG° 9.00x1F | 1.82x10 | 6.38x 10 6.30 x 1¢ 1.96 x 10° 1.97 x 10°
Error 18 6.05 x 18 1.45x 1¢° 223x10 | 9.67x10 | 6.55x 1C 9.07 x 10° 5.38 x 1¢f 5.39 x 1¢f
Source df Apple: Pear: Mango: Bottlegourd AppleaP®ango: Bittergourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87 x 10-1 2.80x10-1 6.21x10 9.05x10 | 3.62x10 7.87 x 10-1 6.21x1b 2.28
Replication 2 1.48 x 10 8.41x 10 6.25x10 | 1.60x10 | 6.25x 10 1.48 x 10 6.25 x 10 212 x 10
Error 18 5.32x18 1.77 x 1¢° 376 x10 | 4.98x10 | 6.45x 10 5.32 x 10 3.76 x 10 2.07 x 10
Source df Apple: Pear: Mango: Pumpkin Apple: PBmMgo: Tomato

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87 x 10-1 7.78 x 10-1 6.21%1q0 7.82x10-1| 6.61x 10 | 3.58x 10 7.78x10-1| 1.82x 1D
Replication 2 1.48 x 10 1.40 x 10 6.25x10 | 1.45x10 | 1.85x10 | 6.25x 10 1.40x10 | 1.00x1C
Error 18 5.32x18 5.27 x 10° 3.76x10 | 530x10 | 9.65x10° | 6.50x 1C 527x10 | 1.30x 10
Source df Apple: Pear: Mango: Pumpkin Apple: PBEmgo: Tomato

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87 x 10-1] 7.78x10-1  6.21%X10 7.82x10-1| 6.61x 1D 3.58 x 10 7.78 x 10-1 1.82 x 10
Replication 2 1.48 x 1 1.40 x 10 6.25x10 | 1.45x1¢ | 1.85x 10 6.25 x 10° 1.40 x 10 1.00 x 1¢
Error 18 5.32x 18 5.27 x 1G° 376x10 | 530x10 | 9.65x 1¢° 6.50 x 10° 5.27 x 1G° 1.30 x 1¢°
Source df Apple: Jamun: Pear: Bottlegourd Appdendn: Pear: Bittergourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 9.79 x 10-2 6.56 x40 | 6.56 x 10° 1.25 6.61 x 18 1.25 3.36x 18 4.37 x 10
Replication 2 1.41x 10 1.82 x 10° 1.82x10 | 1.60x1F | 1.85x 10 1.60 x 10' 6.17 x 1C° 7.29x 1C¢
Error 18 1.11 x 18 9.67 x 1¢° 9.67x10 | 560x10 | 9.65x 1¢ 5.60 x 10° 6.29 x 1¢° 2.05x 1¢°
Source df Apple: Jamun: Pear: Pumpkin Apple: JarRear: Tomato

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 3.80 x 10-1] 3.59x10| 2.80x10% | 8.19x10 | 6.61x1C 3.65 x 10" 3.36 x 10" 2.42 x 10
Replication 2 1.96 x 1 6.27 x 1C° 8.40x10 | 3.36x10 | 1.85x 10 6.38 x 10° 6.17 x 1C° 1.00 x 1¢
Error 18 2.13x 18 6.49 x 1¢° 1.76 x1¢ | 2.20x 16 | 9.65x 1¢f 6.55 x 10° 6.29 x 1¢° 9.78 x 1¢f
Source df Apple: Mango: Jamun: Bottlegourd Applarigo: Jamun: Bittergourd

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 515x 10 | 5.94x10 3.59 x 10 1.25 6.61x 18 9.05 x 10" 3.36 x 10" 437 x10
Replication 2 1.63x 1D 3.80x 10 6.27x10 | 1.60x10 | 1.85x 10 1.60 x 10 6.17 x 10 7.29x 1CF
Error 18 5.12 x 18 1.50 x 1¢° 6.49x 10 | 5.60x 10 | 9.65x 1¢f 498 x 10° 6.29 x 1¢° 2.05 x 1¢f
Source df Apple: Mango: Jamun: Pumpkin Apple: Mantamun: Tomato

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.35 2.37 2.69 x10| 6.56x1F | 6.61x 17 5.94 x 10 6.21 x 10" 2.42 x 10
Replication 2 219x10 | 2192x1G | 250x10 | 1.82x10 | 1.85x 10 3.80 x 10° 6.25 x 10 1.00 x 16
Error 18 2.13x 18 2.16 x 1¢° 1.89x10 | 9.67x10¢ | 9.65x 1¢f 1.50 x 10° 3.76 x 1¢° 9.78 x 1¢f




ANOVA: Effect of storage on the quality characséids of apple based (two fruit juice blends)
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 3 17.58 140.03 52.74 25.51 12.68
Interval (1) 2 6.57 x 10 30.02 1.31 0.014 0.101
Error 48 2.49 3.84 119.38 3.62 5.10
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 3 4852.50 28.51 4.77
Interval (1) 2 11815.29 0.132 2.55x10-3
Error 48 116.53 11.29 9.55x 10-3
Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 3 22.25 15.41 25.83 20.77
Interval (1) 2 3.86 x 10-1 0.346 0.524 0.518
Error 50 5.61 0.659 2.77 2.93
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 3 19.91 7.18 x10 502.78 23.73 1.86
Interval (1) 2 8.60 x 10-1 2.41x7f0 243.60 1.30x 18 3.29 x 10
Error 48 2.59 3.12x 10 87.99 2.18 1.45x 10
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 3 27644.06 148.38 3.77
Interval (1) 2 11466.36 96.85 9.84 x 10-1
Error 48 105.13 6.80 6.28 x 10-3
Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 3 15.66 22.94 5.71 22.74
Interval (1) 2 5.66 x 10-1 0.485 5.95 3.29 x 10-1
Error 50 5.02 5.61 4.79 5.05
ANOVA: Effect of storage on the quality charact#ds of apple-pear based vegetable juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 16.13 8.86 x 10-3 26.17 16.85 6.40
Interval (1) 2 3.28 2.10x 10-3 43.80 1.03 x 10-2 .281x 10-2
Error 60 25.56 8.83x10-4 8.57 x 10-1 9.65 x 10-1 3.02x10-3
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 4 18572.26 243.15 214
Interval (1) 2 7251.82 105.07 1.79 x 10-1
Error 60 231.10 19.36 3.02x10-3




Source of variation Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 3.04 12.66 12.47 5.44
Interval (1) 4.20 x 10-1 3.97 x 10-1 4.71 x 10-1 4.43 x 10-1
Error 6.78 x 10-2 5.00 x 10-1 4.64 4.21 x 10-1
ANOVA: Effect of storage on quality characteristafsapple-jamun based vegetable juice blends
Source of variation Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 121 1.25x10-2 55.00 2.29 5.73
Interval (1) 2.60 x 10-1 2,50 x 10-4 74.79 1.510¢2 2.13x10-2
Error 5.82 x 10-1 8.67 x 10-4 9.42 x 10-1 6.3Mx1 1.04
Source of variation Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning Total anthocyanins
Treatments (T) 2471.84 84.27 5.86 x 10-1 9.75
Interval (1) 10291.81 169.11 2.80x10-1 328.87
Error 611.65 5.27 9.96 x 10-3 2.64
Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 4 3.01x10-1 9.28 4.88 2.84 x 10-1
Interval (1) 2 1.25 3.27 x 10-1 5.40x 10-1 8.410¢1
Error 60 1.39x10-1 5.99 x 10-1 4.91 x 10-2 1.58x1
ANOVA: Effect of storage on the quality charactéds of apple-mango based vegetable juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 18.28 8.37 x 10-3 7.48 20.38 35.11
Interval (1) 2 6.90 x 10-2 4.80 x 10-4 67.33 2.420¢2 4.43 x 10-2
Error 60 2.41x10-1 7.33x10-4 9.60 x 10-1 5.910x1 9.53 x 10-1
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total Carotensid Non enzymatic browning
Treatments (T) 4 2263.01 122.94 1.24 5.66 x 10-1
Interval (1) 2 9415.64 129.76 2.72 x 10-2 4.94 X310
Error 60 44.92 3.16 1.23x10-2 1.93x10-3
Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 4 1.54 1.08 9.28 2.30
Interval (1) 2 4.48 x 10-1 4.77 x 10-1 3.28x10-1 8.59 x 10-1
Error 60 452 3.97 x 10-1 2.46 x 10-3 2.16 x 10-1
ANOVA: Effect of storage on the quality charactéds Apple: Pear: Mango and vegetable juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 12.94 7.04 x 10-3 143.44 5.04 2.37
Interval (1) 2 8.53x 10-1 2.71x10-3 71.98 1.14 78x 10-2
Error 60 1.44 x10-1 1.08 x 10-3 9.81 x 10-1 1.65 .945¢ 10-2




Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total carotensid Non enzymatic browning
Treatments (T) 4 970.79 121.24 4.20x10-1 9.46-41
Interval (1) 2 8520.79 80.33 6.37 x 10-3 1.56 x410-
Error 60 244.02 4.67 7.59 x 10-3 2,54 x10-4

ANOVA: Effect of storage on the quality charact#ds of Apple: Jamun: Pear based vegetable juieeds

Source of variation df Mean sum of squares
TSS Acidity Total sugars Reducing sugars
Treatments (T) 4 47.81 7.52 x 10-2 29.93 10.82
Interval (1) 2 4.74 x 10-1 4.69 x 10-3 1.20 x 10-2 6.51 x 10-1
Error 60 3.64 8.63 x 10-4 2.24 x 10-1 6.34 x 10-1
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total anthocyasi Non enzymatic browning
Treatments (T) 4 22518.79 446.61 26.30 6.17 x 10-2
Interval (1) 2 13400.89 219.60 82.21 3.03
Error 60 52.05 1.50 3.05x 10-1 5.31 x 10-3
ANOVA: Effect of storage on the quality charactgéds of Apple: Mango: Jamun based vegetable juierds
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 2.90 2.07 x 10-2 171.66 3.87 8.36-1
Interval (1) 2 113 2.80x 10-4 149.60 1.66 x 10-2 5.97 x 10-2
Error 60 8.25x 8.03 x 10-4 2.25 1.54 x 10-1 7.19 x 10-1
10-1
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 4 28972.13 534.43 5.02 x 10-1
Interval (1) 2 24379.74 148.95 217
Error 60 32.45 8.48 3.49 x 10-4
Source of variation df Mean sum of squares
Total Anthocyanins Carotenoids
Treatments (T) 4 10.82 5.61 x 10-1
Interval (1) 2 183.71 7.68 x 10-3
Error 60 1.44 5.15 x 10-2
ANOVA: Effect of storage on the quality characséids of Kinnow-based (two fruit) juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 3 32.79 2.51 x 10-1 2134.92 19.70 06 X.10-1
Interval (1) 2 1.53 4.99 x 10-3 105.21 1.50 x 10-2 1.36 x 10-2
Error 48 1.06 x 10-1 1.03 x 10-2 1.85x 10-1 9.73 1.50 x 10-2
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total carotensid Non enzymatic browning
Treatments (T) 3 1339.61 5600.34 10.58 121
Interval (1) 2 69.56 110.53 5.45 x 10-3 1.82x10-4
Error 48 7.27 x 10-2 2.53x10-1 7.03 x 10-2 1.5804




Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 1.83x 10 1.83 19.53 4.40
Interval (I) 2 8.75 x 18 2.25 3.88 x 18 5.09 x 1C¢°
Error 48 1.03 x 18 8.99 x 10° 2.79x 10 1.08 x 10"
ANOVA: Effect of storage on the quality characstids of kinnow-based (three fruit) juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 3 32.56 2.64 x 10-1 4395.72 17.25 .5a7
Interval (1) 2 8.06 x 10-1 4.21 x 10-3 409.16 1610-2 143 x10-2
Error 48 387.32 2.90 x 10-3 241x10-1 1.07 x 10-2 4.83 x 10-3
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total carotensid Non enzymatic browning
Treatments (T) 3 19635.68 6388.68 29.48 2.15
Interval (1) 2 472.16 94.63 7.55 x 10-3 1.87 x 10-3
Error 48 2.32x10-1 5.44 4.40 x 10-2 2.81x10-3
Source of variation df Mean sum of squares
Colour Flavour Body Overall acceptability
Treatments (T) 3 1.88 11.85 3.93 4.40
Interval (I) 2 9.76 x 19 529 x 10 7.10 x 1CG 5.09 x 1C¢°
Error 48 8.33 x18 4.41x 10 1.26 x 10" 1.08 x 10"
ANOVA: Effect of storage on the quality charactéds of Kinnow-Aonla based vegetable juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 9.44 9.69 x 10-1 1017.08 5.13-410 6.24
Interval (1) 2 9.69 x 10-1 5.07 x 10-3 112.45 9210-3 1.08 x 10-2
Error 60 4.46 x 10-2 6.01 x 10-3 1.75 3.55x10-3 .958% 10-3
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total carotensid Non enzymatic browning
Treatments (T) 4 7637.22 283.16 39.63 39.45
Interval (1) 2 500.88 111.40 1.46 x 10-2 3.57 x410-
Error 60 6.80 4.26 4.00 x 10-3 1.30 x 10-3
ANOVA: Effect of storage on the quality charactéds of kinnow-papaya-based vegetable juice blends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 9.46 2.33x10-1 68.70 2.70 3.03
Interval (1) 2 2.70 x 10-2 3.33x10-3 89.32 9.900¢2 1.29x10-3
Error 60 6.98 x 10-2 1.81x10-3 1.80 3.30 x 10-2 442 10-3
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Total carotensid Non enzymatic browning
Treatments (T) 4 9775.87 186.39 20.81 16.48
Interval (1) 2 83.76 135.59 1.09 x 10-2 1.90 x 10-3
Error 60 4.74 2.39 5.09 x 10-1 7.18 x 10-4
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ANOVA: Effect of storage on the quality charact#ds of Kinnow: Red grapes based vegetable juieads

Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 11.32 4.27 x 10-1 57.56 5.56 2.47
Interval (1) 2 3.62 x 10-1 2.80 x 10-4 68.44 1.390¢2 1.39 x 10-2
Error 60 8.76 x 10-2 7.57 x 10-4 2.54 3.14 x 10-3 .041x 10-2
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 4 1824.92 423.41 30.46
Interval (1) 2 169.56 842.33 7.30 x 10-2
Error 60 3.54 3.15 32539.32
Source of variation df Mean sum of squares
Anthocyanins Carotenoids
Treatments (T) 4 449.54 42.44
Interval (1) 2 132.66 1.32x 10-2
Error 60 6.33 1.09 x 10-3
ANOVA: Effect of storage on the quality charactéds of Kinnow: Aonla: Red grapes-based vegetalitejblends
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 10.47 5.95 x 10-1 341.35 5.56 7.18
Interval (1) 2 5.69 x 10-1 5.49 x 10-3 122.44 1880-2 2.61 x10-2
Error 60 3.09 x 10-2 3.99 x 10-2 5.01 1.74x10-1 161 10-1
Source of variation df Mean sum of squares
Total phenols Total carotenoids Antioxidant activif Non enzymatic browning
Treatments (T) 4 4928.16 41.16 181.89 30.61
Interval (1) 2 471.31 1.73x10-2 174.26 3.35 x110-
Error 60 19.67 1.30x 10-1 7.05 1.39x10-3
ANOVA: Effect of storage on the quality charactgéds of Kinnow: Papaya: Aonla based vegetable jbieads
Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 12.30 2.47 x 10-1 48.43 17.96 2.89
Interval (1) 2 121 5.92 x 10-3 60.54 1.20x 10-2 .12x 10-2
Error 60 4.34 x 10-2 1.79 x 10-3 1.65 2.02 x 10-2 .615 10-3
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 4 875.05 1200.88 30.26
Interval (1) 2 240.50 296.78 3.46 x 10-1
Error 60 3.60 4.37 1.23x10-3
Source of variation df Mean sum of squares
Anthocyanins Carotenoids
Treatments (T) 4 429.36 39.22
Interval (1) 2 118.72 3.68 x 10-2
Error 60 2.60 1.52 x 10-1
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ANOVA: Effect of storage on quality characteristwfskinnow: Red Grapes: Papaya-based vegetable plends

Source of variation df Mean sum of squares
TSS Acidity Ascorbic acid Total sugars Reducingassg
Treatments (T) 4 5.99 4.81 x 10-1 913.39 6.35 452
Interval (1) 2 1.53 5.08 x 10-3 633.34 1.20 x 10-2 2.62 x 10-2
Error 60 5.00 x 10-2 2.18 x 10-3 5.75 5.84 x 10-3 295 10-1
Source of variation df Mean sum of squares
Total phenols Antioxidant activity Non enzymatiotning
Treatments (T) 4 6166.26 86.78 36.05
Interval (1) 2 372.46 211.76 2.59 x 10-4
Error 60 4.45 10.06 4.21 x 10-3
Source of variation df Mean sum of squares
Anthocyanins Carotenoids
Treatments (T) 4 429.36 39.80
Interval (1) 2 118.72 2.19x10-2
Error 60 2.60 3.25x 10-2
Development of winter season juice blends
Source df Kinnow: Aonla Kinnow: Papaya
Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.29 358x10-1 1.59x1p 3.66x 10-1 9.29x1b | 9.45x 10 9.89 x 10~ 9.35x 10"
Replication 2 212x10 | 6.25x 10 0.00 1.00 x 10-3 3.44x10-1 1.24x40 1.51x10% 2.56 x 1C¢°
Error 18 2.07x18 | 6.45x10 | 1.49x10° | 1.20x 10-3 8.09x10 | 1.02x 10 1.29x 10° 6.05 x 10°
Source df Kinnow: Red grapes Kinnow: Aonla: Red grapes
Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87x10 | 8.85x10 | 4.61x10 | 3.59x 10 2.29 3.66x10-1| 3.59x10 | 2.60x10
Replication 2 148 x 10 | 2.23x1F | 5.30x10 | 6.27x1C 2.12x10-2| 1.00x10-3] 6.27x30 | 9.00x 1GF
Error 18 532x18 | 6.20x10 | 3.36x 10 | 6.49x 10 2.07x10-3| 1.20x10-3| 6.49x310 | 2.46x 10
Source df Kinnow: Papaya: Aonla Kinnow: Red grajfrapaya
Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.29 3.80x10-1 3.66x10rf1 1.8PA1 | 7.40x10-2| 9.79 x 10-2 7.05 x 10-1 3.08 x 10-
Replication 2 212x10-2] 1.96x10-83 1.00x 103 .001x 10-5 6.30 x 10-5  1.37 x 10-2 3.86 x 10-2 X@D-1
Error 18 2.07x10-3| 5.36x10-4 120x10{3 1.3MD3 9.05x10-4| 1.05x10-Z 2.69x10-2 3.9110
Source df Kinnow: Aonla: Beet root Kinnow: Aonlaakbage
Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 1.74 2.37 1.80 x10| 1.99 661x18 | 280x10 | 3.36x10 2.42x 10
Replication 2 360x1hH | 2192x1G | 2.40x1G | 0.00 1.85x18 | 8.41x1¢ | 6.17x 10 1.00 x 1C¢
Error 18 2.04x18 | 2.16x10 | 858x10 | 4.22x10 9.65x10" | 1.77x1¢ | 6.29x 10 9.78 x 1¢'
Source df Kinnow: Aonla: Tomato Kinnow: Aonla: Catrr
Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 3.08xT0 | 7.60x 10 3.80x10-1| 4.61 3.08 xf0| 3.65x 10 1.74 x 10 242 x10
Replication 2 400x10 | 6.50x 1G 1.96x 10 | 5.45x 10 4.00x 10 6.38x10 | 3.61x1C 1.00 x 10
Error 18 1.13x10 | 9.25x 10 536x10 | 3.68x 10 1.13x 10 6.55 x 10 1.02 x 10 9.78 x 10
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Source df Kinnow: Papaya: Tomato Kinnow: Papayardia

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.35 2.37 3.59 x40 9.05x 10 6.61x1F | 574x10 | 3.36x10 242 x10
Replication 2 219x10 | 2192x1G | 6.27x10 | 1.60x 10 1.85x10 | 9.00x1C | 6.17 x 1C 1.00 x 10
Error 18 213x18 | 216x10 | 6.49x10 | 4.98x10 9.65x10" | 2.23x10 | 6.29x 10 9.78 x 1¢'
Source df Kinnow: Red grapes: Tomato Kinnow: Reapgs: Carrot

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87x10-1 2.37 3.59 x'10| 7.01x 10" 9.79x10 | 3.65x10 | 3.36x 10 457 x 10
Replication 2 1.48x10 | 2.192x1CG | 6.27x 10 | 3.82x 10 1.41x10* | 6.38x10 | 6.17 x 1C° 2.25x 10°
Error 18 532x18 | 216x10 | 6.49x10 | 2.69x 10 1.11x10 | 6.55x10 | 6.29x 10 1.45x 10
Source df Kinnow: Papaya: Beet root Kinnow: Pap&eahbage

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.35 2.37 3.59 x10| 6.56 x 10 6.61x10 | 3.65x10 | 3.36x 10 2.42x 10
Replication 2 219x10 | 2.192x10 | 6.27x1G | 1.82x1C 1.85x10 | 6.38x10 | 6.17 x 1C° 1.00 x 1C¢
Error 18 2.13x18 | 216x10 | 6.49x10 | 9.67x 10 9.65x 10 | 6.55x 10 6.29 x 10 9.78 x 10
Source df Kinnow: Red grapes: Beet root Kinnow: Beapes: Cabbage

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 3.16x 10 | 2.37 359x16 | 7.43x 10" 6.61x10 | 3.65x10 | 9.05x 10" 9.05 x 10
Replication 2 361x10 | 2.192x10 | 6.27x1CG | 6.30x 10 1.85x10 | 6.38x10 | 1.60x1¢F 1.00 x 1C¢
Error 18 572x18 | 216x10 | 6.49x1C | 9.17x10 9.65x 10" | 6.55x 1C° 4.98 x 10 9.78 x 10
Source df Kinnow: Aonla: Red grapes: Tomato Kinnéwnla: Red grapes: Carrot

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 7.87x10-1 4.56x10| 359x10 | 3.58x 10* 7.87x10 | 7.85x 10 3.36 x 10" 5.94 x 10"
Replication 2 1.48x 10 | 2.25x107 | 6.27x10 | 6.25x 10 148 x 10 | 1.49x10 6.17 x 10 3.80 x 10°
Error 18 532x18 | 1.46x10 | 6.49x10 | 6.45x 10 532x10 | 531x1¢ | 6.29x 10 1.50 x 10°
Source df Kinnow: Aonla: Red grapes: Beet root KwnAonla: Red grapes: Cabbage

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.65 457x10| 574x10 | 2.45 3.80x18 | 5.77x10 6.71x 10 6.21 x 10-1
Replication 2 219x10 | 225x10 | 9.00x10 | 2.25x1C 1.96x 10 | 4.98x 10 2.56 x 10 6.25x 10
Error 18 2.13x18 | 145x10 | 223x10 | 2.35x10 5.38x10 | 8.60x 10 4.34x 10 3.76 x 10°
Source df Kinnow: Papaya: Aonla: Tomato Kinnow: &gp Aonla: Carrot

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 461x10 | 740x10 | 740x10 | 7.40x1C 2.48x10 | 3.80x 10 248 x 10 453 x 10
Replication 2 530x10 | 6.30x1F | 6.30x1F | 6.30x1CF 1.00x 10 | 1.96 x 10 1.00 x 10 5.21 x 10°
Error 18 336x18 | 9.07x10 | 9.07x10 | 9.07x 10 9.78x10" | 5.38x1¢ | 9.78x 1¢f 3.16 x 10°
Source df Kinnow: Red grapes: Papaya: Tomato Kinrked grapes: Papaya : Carrot

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 2.35 7.34x%0 | 7.34x1F | 2.40 9.65x18 | 7.40x 10 3.116 x 14 2.60 x 10
Replication 2 219x10 | 6.30x10 | 6.30x1CG | 2.17x1C 1.40x10 | 6.30x10 | 3.56x 10 9.00 x 1¢
Error 18 213x18 | 9.11x10 | 9.11x10 | 2.14x10 1.03x10 | 9.05x10 | 5.67 x 10 2.46 x 10




Source df Kinnow: Red grapes: Papaya : Beet root nnéliv: Red grapes: Papaya : Cabbage

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 742xT0 | 260x10 | 9.71x1¢ | 3.03x10 740x10 | 457x10 | 475x 10 2.23x10
Replication 2 6.37x10 | 9.00x 10 1.40x 1¢ | 3.56 x 10° 6.30 x 10 2.25x 10 5.50 x 10° 1.12x 10"
Error 18 9.07x18 | 2.46x 10 1.11x10% | 5.78x 10 9.05 x 10 1.45x 10 3.79x 10 1.18 x 10
Source df Kinnow: Papaya: Aonla: Beet root Kinn®apaya: Aonla : Cabbage

Colour Flavour Body OAA Colour Flavour Body OAA
Treatment 9 9.35x10 | 248x10 | 441x10 | 461x10 2.96x10° | 358x10 | 3.65x 10 7.02 x 10
Replication 2 256x10 | 1.00x1F | 5.23x1CF | 5.30x 10 285x1¢ | 6.25x10 | 6.27x 10 3.84x 10
Error 18 6.05x18 | 9.78x 10 3.16x10 | 3.36x 10 465x10 | 6.45x 10 6.49 x 10 2.69x 10




APPENDIX-II

Performa for Sensory Evaluation of Juice Blends

Sample:

Date of Evaluation:

Evaluator Name:

Sample No. Colour Body Flavour Overall Acceptailit
Ty
T2
T3
Ty
Ts
+ Rating on 9 point Hedonic scale as:
9 : Like extremely 4 Dislike slightly
8 : Like very much 3 : Dislike moderately
7 : Like moderately 2 Dislike very ntuc
6 : Like slightly 1 Dislike extreaty
5

. Neither like nor dislike

» Special observations, if any with particular treaitimn

Xi

Signature of evaluator
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