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ABSTRACT

The present investigation entitled “STUDIES ON EFFECT OF BLENDING IMPACT OF
GUAVA (Psidium guajava L.) AND PAPAYA (Carica \ papaya L) PULP ON RECIPE
STANDARDIZATION OF BLENDED NECTAR AND RTS (Ready to Serve) BEVERAGES”was

conducted at Horticulture Processing Laboratory, Department of Fruit Science, IGKV, Raipur
(C.G.) during the year 2015-2016. The experimental material consisted of thirteen treatments
with combination of four recipes including one standard recipe without blending and three
blending ratio 25:75, 50:50 and 75:25 of guava and papaya with varying levels of TSS for
nectar and RTS. The treatment combinations were 26 and replicated thrice under Completely

Randomized Design.

The fruits of guava and papaya were analysed for physico-chemical
chararacteristics. The blended nectar and RTS prepared from different recipes and blending
ratio were also analysed periodically at 30 days interval for their various chemical

constituents. The blended nectar and RTS were organoleptically evaluated by adopting 9

Xi



point Hedonic rating scale and observations were recorded for their chemical changes during

storage for 3 months.

A critical analysis of physical composition of guava and papaya fruits revealed that
average fruit weight was recorded 161.77 g and 1620 g, pulp weight 155.30 g and 1420 g,
seed weight 5.85 g and 12.50 g, weight of non-edible waste 6.84 g and 89 g and pulp seed
ratio 26.54 and 113.60, respectively. Among the chemical composition, the TSS was
recorded 13.31% and 10.6%, acidity 0 .49% and 0.34%, ascorbic acid 241mg/100 ml and
66.62 mg/100 ml, pH 3.62 and 4.37, reducing sugar 4.78% and 7.69%, non-reducing sugar
5.51% and 1.70 % and total sugar 10.30% and 9.39% ,respectively.

Among various recipe tried in this investigation, the nectar prepared from the
treatment T¢ (20% Juice-75% Guava: 25% Papaya: 18% TSS: 0.3% acidity) recorded highest
ascorbic acid, non-reducing sugar, pH and organoleptic score with respect to aroma, taste and
overall acceptability. Whereas, the nectar containing the recipe T1 (20% Juice- 25% Guava:
75% Papaya: 16 % TSS: 0.3% acidity) recorded highest acidity, reducing, total sugar and
organoleptic score with respect to colour and appearance. Similarly, preparation of RTS with
the treatment T3 (10% Juice-75% Guava: 25% Papaya: 14% TSS: 0.3% acidity) recorded
highest ascorbic acid, non-reducing sugar, pH and organoleptic score with respect to aroma,
taste and overall acceptability. Whereas, the RTS containing the recipe Tio (10% Juice-25%
Guava juice: 75% Papaya: 11% TSS: 0.3% acidity) recorded highest acidity, reducing, total
sugar. During storage of nectar and RTS, the acidity, TSS, total sugar and reducing sugar
showed an increasing trend with increasing period of storage (0 to 90 days) under ambient
condition. While, there was a decreasing trend of ascorbic acid, pH, non-reducing sugar and
organoleptic score during storage period upto 90 days of storage under ambient condition.

The lowest cost of production (Rs 646.96), highest net return (Rs. 853.04) and
benefit: cost ratio (1.32) of blended guava and papaya nectar was recorded in the treatment of
T1o (20% Juice-25% Guava: 75% Papaya: 16 % TSS: 0.3% acidity). While in case of blended
guava and papaya RTS, treatment T (10% Juice-25% Guava: 75% Papaya: 11% TSS: 0.3%
acidity) recorded for lowest cost of production (Rs 539.34), highest net return (Rs. 960.66)
and benefit: cost ratio (1.78).
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CHAPTER-I
INTRODUCTION

Fruits and vegetables are important constituents of the diet and provide
significant quantities of nutrients, especially vitamins, sugars, minerals and fiber.
Daily consumption of fruits and vegetables reduce the risk of cancer, heart disease,
premature aging, stress and fatigue primarily due to the integrated action of oxygen
radical scavengers such as -carotene and ascorbic acid plus calcium and dietary
fiber. Due to the perishable nature of the fruits and vegetables, they require
immediate processing to avoid post harvest losses (20-25%). This may be
attributed to change in dietary habits, taste preferences and the way of life of
present day consumers. Fruit and vegetable beverages have higher nutritional,
medicinal and calorific values compared to synthetic beverages. Moreover, owing
to high acidity, astringency, bitterness and such other factors in some of the fruits
and vegetables, the utilization of these fruits for the preparation of various
processed products becomes limited, despite having high nutritional qualities.
Therefore, blending of two or more fruit and vegetable juices for the preparation of
ready-to-serve beverage may be a convenient alternative for the utilization of these

fruits and vegetables.

Blending of different fruit juices helps in balancing out excessively
strong flavors like high acidity, astringency, or bitterness, corrects low soluble
solids level, improves poor colour or colour stability with other positive attributes.
Nowadays, people finds drinking of blended fruit juice is fast and effective way to
get their daily allowance of fruits. In Chhattisgarh region as area and production of
papaya is more, as a result farmers are bound to sell fruits at low price and getting
lower return. Both guava and papaya are perishable fruit crops, so a value-added
drink can be prepared by blending of these two fruit juices enhancing the nutritive
quality. Fruit juice blends can be produced from various fruits in order to combine
all the basic nutrients present in these different fruits for use when combined. It
can improve the vitamin and mineral content depending on the kind and quality
of fruits and vegetables used. Sandhu and Sindhu (1992), Deka and Sethi (2001)
reported that two or more fruits juice/pulp may be blended in various proportions



for the preparation of nectar, RTS beverages etc. The blending of juice may also
improve aroma, taste and the nutritional quality of the juices. Moreover, one could
think of a new product development through blending in the form of a natural
health drink, which may also be served as an appetizer. So far, no more work has

been carried out on mixed fruit juice and spiced beverage.

India is a country, well-known for its tradition and culture. Syrup or
Sharbet are offered to guests and is an important homemade soft drink. Similarly,
fruit juice and beverages also hold an important position due to their richness in
essential minerals, vitamins and other nutritive constituents. Being delicious and
appealing they have great demand and are appreciated by people of all age groups.
Synthetic drinks which are more popular commercially are not so healthy or
nutritive compared to natural once. Hence, if natural drinks could substitute
synthetic drinks, it would provide numerous benefits to consumers as well as
farmers. In view of the rising demands for natural and organic products, fruit juice

and other fruit-based beverages have great scope.

Guava (Psidium guajava L.), a fifth important fruit crop of India, is an
indigenous to Tropical America and belongs to family Myrtaceae. In India, guava
is being grown in an area of about 228,500 ha and production of 2.71 MT with
a productivity of 12.32 MT/ha (Anon., 2012). Chhattisgarh produces about 4.2% of
total production of guava in the country. Area of guava in the state is 0.01 mha
with productivity of 7.7MT/ha. Major guava producing belts in the state are
Raipur, Durg and Jagdalpur. It excels from most of the other fruit crops in
productivity, hardiness, adaptability and vitamin C content. Moreover, the guava
fruit is an excellent source of vitamin C containing 70 to 350 mg/100 g, which is
about two to five times more than orange and ten times to that of tomato. Apart
from vitamin C, it is also a rich source of minerals like calcium, phosphorus, iron
etc. The fruit contains substantial quantity of vitamin A, pantothenic acid,
riboflavin, thiamine and niacin. It is a rich source of pectin also which ranges from
0.52 to 2.0 %. Guava fruit is recognized as a most promising and well accepted
fruit among the processing industries due to its luscious taste, excellent flavor,

attractive fragrance and nutritional value. Raw fruits are used for making of



several products viz., RTS, nectar, squash, jam, jelly, ice cream, sharbet, cheese,
toffee, etc, but it’s diversified utilization gives potential to combat malnutrition by
developing innovative and novel products which could be prepared from guava
pulp as such and in combination with other fruit pulp by blending.

The Papaya (Carica papaya L.) belongs to family ‘Caricaceae’. Papaya is
a tropical fruit having commercial importance because of its high nutritive and
medicinal value. Papaya cultivation had its origin in South Mexico and Costa Rica.
Total annual world production is estimated to 6 million tonnes of fruits. India leads
the world in papaya production with an annual output of about 3 million tonnes.
Chhattisgarh is the sixth leading producer of papaya in the country with a share of
6%.The production is 0.25m.MT from an area of 0.01 mha with productivity of
23.3 MT/ha. It is a climacteric fruit and rich in vitamin A content (2020 IU)
ranking second after mango (4800 IU). It also contains 0.04 mg vitamin B, and 40
mg vitamin C per 100 g fruit. The fruit contains 9.5 % carbohydrates and its
calorific value is 40 per 100 gram. The principal carbohydrate at ripe stage is
sucrose. Citric and maleic acids are the predominant acids in papaya. Carotenoids
are responsible for yellow colour in papaya. However, red-fleshed papaya contains
lycopene. Ripe papaya is usually consumed fresh as a breakfast or dessert fruit; it
can also be processed and used in a variety of products such as jam, fruit juices,
RTS, nectar, and ice cream. Unfortunately papaya fruit has not caught the fancy of
the consumers as much as it deserves, mainly because of its odour which is not
highly appealing and thus limits its commercial exploitation at processing levels
whereas guava emits a sweet aroma which is pleasant, refreshing and acidic in
flavour. Therefore, blending of these two fruits product could be an economic
preposition to utilize them profitably. There is good possibility of enhancing the
flavour and acceptability of papaya product by diversification i.e. by using
blending technology.



Considering the above facts, an investigation entitled “STUDIES ON EFFECT
OF BLENDING IMPACT OF GUAVA (Psidium guajava L.) AND PAPAYA (Carica
papaya L.) PULP ON RECIPE STANDARDIZATION OF BLENDED NECTAR AND RTS
(Ready to Serve) BEVERAGES” was carried out with the following objectives:-

1. To study the physico-chemical composition of guava and papaya fruits.

2. To find out optimum ratio of guava and papaya pulp to develop blended
nectar and RTS.

3. To standardize the recipe of blended nectar and RTS prepared under this
study.

4. To study physico-chemical composition and sensory evaluation in blended

nectar and RTS during storage at ambient condition.



CHAPTER-II
REVIEW OF LITERATURE

Guava and papaya are the most widely grown commercial fruits of central
India. Both the fruits are nutritive and may be used for processing .As guava fruit
have soft pulp and easy to melt, while having very pleasant flavor with excellent
quality can be mixed with papaya fruit having pulp blood red, good taste, to give a
quality product after blending. This shows their pulp compatibility and suitability
of blending and making mixed fruit products i.e. jam, jelly, leather, candy etc. thus
it was planned to analyse quantitatively both guava and papaya pulp and the effect
of blending ratio on nectar and RTS during storage period .Therefore, the
experiment entitled “Studies on effect of blending impact of guava (Psidium
guajava L.) and papaya (Carica papaya L.) pulp on recipe standardization of
blended nectar and RTS (Ready to Serve) beverages” was conducted during
the year 2015-16.A review of literature relevant to present investigation on
various aspects is briefly described in this chapter to correlate the findings of the
present experiment.
2.1 Physico - chemical composition of guava and papaya fruits.
2.2 Extraction of guava and papaya pulp.
2.3 Blended beverages.
2.4 Standardize recipe for blended nectar and RTS (Ready to Serve) of guava and

papaya and some other fruits.
2.5 Organoleptic evaluation and changes during storage period in ambient
condition.

2.1 Physico-chemical composition of guava and papaya fruit
2.1.1 Physico -chemical composition in guava

The guava bear mainly two crops in a year i.e., winter and rainy season
crops. The fruits of rainy season crop are larger in size than winter crop as reported
by number of workers (Sachan et al., 1969; Chundawat et al., 1976 and Singh and
Rajput 1977). They also observed that the total soluble solids, total sugars, acidity,
pectin and ascorbic acid content were higher in winter guava fruits than the rainy

season fruits.



Sachan et al. (1969) reported that ripe fruits of cv. Allahabad Safeda in
winter crop had 12.37° Brix TSS. The cultivars Chittidar, Apple Colour and Red
Fleshed have 11.27°Brix, 14.92°Brix, 17.25° Brix TSS, respectively and concluded
that acidity is a major quality attribute of guava fruit. It affects the shelf life and
organoleptic rating of fruit.

Rajput et al. (1977) reported that guava fruits contained 9.9 per cent total
soluble solids, 1.0 per cent acidity, 8.0 per cent total sugar, 5.05 per cent reducing
sugar, 0.62 per cent pectin and 195 mg ascorbic acid per 100g pulp of fruit.

Singh and Rajput (1977) also observed highest TSS (11.59°Brix),
ascorbic acid (234 mg / 100g), total sugars (7.82%), reducing sugars (4.6%) and
pectin (0.82%) in guava fruits, when 4 per cent urea spray was applied to plants.
There was an abrupt increase in total soluble solids, reducing sugars, total sugars
and ascorbic acid content from mature to ripe stage, whereas maximum ascorbic
acid content and acidity was observed at ripe stage. The total pectin was found
maximum at the maturity stage of fruits and gradually it decreased as the fruits get
over-ripened.

Chundawat et al. (1978) reported that bagging (wrapping) of guava fruits
with parchment paper improved the quality as compared to unbagged control. They
further reported that composition of guava fruits of different varieties vary with
variety-to-variety and observed 13.3 to 15.1 per cent total soluble solids, 0.572 to
0.832 per cent acidity, 278.33 to 351.73 mg ascorbic acid per 100 g pulp, 3.82 to
4.45 per cent reducing sugar and 2.09 to 4.19 per cent non-reducing sugar content.

Mehta and Tomar (1980) observed 10 per cent total soluble solids, 76.9
per cent moisture, 0.42 per cent acidity, 5.76 per cent total sugar, 3.68 per cent
reducing sugar, 1.04 per cent pectin and 291 mg ascorbic acid per 100 g of guava
fruits.

Pandey and Singh (1998) studied the chemical composition of fruits in
four important varieties (Sardar, Allahabad Safeda, Apple Colour and Sangam) of
guava and observed that fruit contains 12.10 to 14.02 per cent total soluble solids,
149 to 250 mg per 100g ascorbic acid, 3.59 to 5.32 per cent non-edible waste, 2.44
to 3.58 per cent seed and 0.40 to 0.59 per cent acidity.



Pandey and Singh (1999) studied physical composition of fruits in four
important guava varieties (Sardar, Allahabad Safeda, Apple Colour and Sangam)
and observed that pulp content was highest in Allahabad Safeda followed by
Sardar guava. The seed per cent was highest in Sangam followed by Apple Colour
and the percentage of non-edible waste was maximum in Apple Colour followed
by Allahabad Safeda.

Reddy et al.(1999) conducted an experiment to see the physico-chemical
characteristics of fruits and found that the cultivar L-49 had maximum fruit weight
187.6 g followed by Allahabad Safeda (1579).

Singh (2003) evaluated the performance of guava cultivars Seedless,
Behat Coconut, Chittidar, Allahabad Safeda, Lucknow-49 and Red fleshed. The
largest fruit (5.87 x 5.84 cm) and heaviest fruit (113.33 g) was recorded in
Lucknow -49.

Aulakh (2004) studied the seasonal variation in yield and fruit quality of
guava cultivars Allahabad Safeda, Apple Colour, Behat Coconut, Lucknow -49,
Pear shaped and Red Fleshed. The maximam fruit weight and fruit size were
recorded in Lucknow-49. The maximum total soluble solid content, ascorbic acid
content and total sugar content was observed in Lucknow-49.

Jain and Asati (2004) observed that the guava pulp prepared from
five cultivars i.e., ‘Allahabad Safeda’ ‘L-49’, ‘Apple Colour’ Chittidar and Red
Fleshed analyzed for total soluble solids (TSS), acidity, and ascorbic acid contents
initially and after storage of 30 and 60 days at low (6 + or -1°C)
temperature. Both chemical composition and organoleptic evaluation indicated
that ‘Allahabad Safeda’ was best cultivar followed by ‘L-49.

Patel et al. (2005) evaluated fruit quality in eight guava cultivars
(Allahabad Safeda, Lucknow-49, Apple Colour, Dharidar, Hafsi, Seedless,
Chittidar and Rewa- 72) and reported that Allahabad Safeda fruits had the highest
TSS, total sugar (11.80%) and ascorbic acid (250.80 mg/100 g of pulp) contents,
as well as the lowest level of acidity (0.25%).

Singh et al. (2008) studied the physico-chemical attributes of ten
important cultivars of guava. The maximum fruit length, diameter and weight

were recorded in the cv. L-49 followed by cv. Allahabad Safeda. Highest seed



weight was found in cv. Apple Colour and Banarsi Surkha. Maximum seed/pulp
ratio, TSS, pectin, palatability rating and lowest level of acidity was noted in
cv. Allahabad Safeda followed by L- 49. They also observed maximum ascorbic
acid and total sugar in cultivar L-49 during both season.

Adrees et al. (2010) reported that maximum vitamin C (220.4
mg/100g) and total sugars (6.36%) were found in variety Hong Kong, TSS
(11.87%) and dry matter (14.93%) in Sufaida, acidity (1.67%) and protein
(1.85%) in Gola variety and ash content (0.85%) in Rubi x Supreme.

Jana et al. (2010) evaluated the physico-chemical properties of the
guava genotypes and reported that the cultivar Spear Acid accounted for the

maximum fruit weight (179.4 g) and ascorbic acid content (265.83 mg/100

gm pulp), whereas, the cultivar CHG-5 had higher T.S.S. content of 10.26°B
during rainy season. As winter crop, the cultivar Mild Flesh recorded the
maximum fruit weight of 199.1 g whereas, the cultivars Seed Drop and Kerala

Seedling exhibited highest T.S.S. content of 12.86°B but later had the
maximum ascorbic acid content of 358.33 mg/100 gm pulp. The only cultivar
Barbados Superior did not produce fruit during winter. During summer season,
six cultivars, viz. Mild Flesh, Seed Drop, Surkh Gudi, CHG-1, CHG-2 and
Eskwala brought forth fruit. The cultivar Eskwala recorded the highest fruit
weight of 139.8 g and the cultivar Seed Drop exhibited the maximum TSS

content of 14.36°B and ascorbic acid content of 337.5mg/100gm pulp. Hence,
based on fruit morphology, quality and total yield CHG-1, Allahabad Safeda,
Mild Flesh, Sardar, White Flesh, Spear Acid and Seed Drop were found
promising for cultivation in the plateau region of Jharkhand.

Dubey et al. (2011) reported that among the guava cultivars (Allahabad
Safeda, Lucknow-49 and Chittidar), L-49 had maximum content of TSS (17.01%),
ascorbic acid (4.98 mg/100 g), reducing sugar (7.12%) and non-reducing
sugar (9.42%).

Kaur et al. (2011) reported that six cultivars of guava, viz., Allahabad
Safeda, Apple Colour, Behat Coconut, Lucknow-49, Pear Shaped and Red Fleshed
were evaluated for their physical characteristics and biochemical composition



during the winter season. The data on physico—chemical characteristics and
biochemical composition revealed that fruit yield (85 kg / tree), fruit weight (95
g), fruit size (6.5 x 5.4 cm) and vitamin-C content (266.0 mg/ 100 g pulp) were
found to be higher in Lucknow — 49 when compared to the other cultivars. TSS
(11.0 %), total sugars (3.60 %), total protein (0.595 %) contents were higher,
while total phenol content was comparatively less in  Allahabad
Safeda(580.5ug/qg).

Kocher et al. (2011) observed reducing sugars content of 3.40, 3.29,
and 3.68% in Punjab Pink, Arka Amulya and Lucknow-49, respectively. The
vitamin C content varied widely depending on the cultivars as ascorbic acid
content of guava cultivars ranged from 149.0 to 250 mg per 100 g of pulp.

2.1.2 Physico- chemical composition of papaya

Madhav (1974) reported that the Indian papaya cultivar have 10.0 to
10.20 per cent total soluble solids.

Pal and Subramanyam (1980) found that the ascorbic acid content of
papaya fruits ranged from 66.6 to 93.3 per cent.

Biswas et al. (1990) found the maximum fruit weight (1910 g) in Pusa
Giant followed by CO-4 (1300-15009) cultivar of papaya.

Othman (2009) observed certain physico-chemical characteristics in
papaya fruit having high moisture content (>85.5%), low acidity (<0.18%c.a.), low
crude fat (0.10 g/100 g-edible portion), moderate crude fibre (1.45 g/100g-edible
portion), high ascorbic acid content (>84.5 mg/100g-fw), moderate total sugars
(>13.0%) and soluble solids (>12.9%) content.

Das and Dinesh (2014) found that the weight of the fruits vary from
486.67g in Sunrise Solo to 1380.33g in Pusa Dwarf. The pulp thickness, TSS and
ascorbic acids were found to be maximum in the hybrids 39 and 57. The lowest

titrable acidity was observed in case of hybrids H-39 and H-57.
2.2 Extraction of pulp

Harnanan et al. (1980) observed that the yield of pulp is influenced by
procedure adopted for the preparation of pulp. The Red Fleshed guava pulp yield
was found to be the same for both methods viz., 54 per cent, whereas for the white
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guava it was higher in the hot extraction method i.e., 54.4 as compared to 49 per
cent by the cold extraction.

Godara and Pareek (1985) observed that certain amount of water is
required for proper recovery of juice in certain fruits. Water and fruit pulp in equal
quantity taken in a pressure cooker at 1 kg/cm? pressure for 10 minutes to extract
the juice from date fruit was found to be the most suitable method.

Murari and Verma (1989) found that hot pulping method had higher
values of per cent pulp recovery than that of cold pulping but development of pink
discolouration was noticed in the former method, while cold pulping retains its
original creamish colour in guava.

Pal and Roy (1989) reported that there was considerable increase in yield
of pulp on baking as compared to boiling of green mangoes.

Singh and Singh (1995) reported that organoleptic quality of juice
extracted with flesh and water ratio of 1:1 scored highest from litchi fruit.

Pandey and Singh (1999) found that water to pulp ratio of 1:1 is best for
guava juice extraction.

2.3 Blended beverages

Khurdiya (1980) observed that ready-to-serve (RTS) beverage prepared
from dried ber contain 33.3 per cent juice having acidity 0.56 per cent, pH 3.75 and
TSS 19.60° Brix. The ber juice processed at 80° C for 10 minutes was stored for 9
months at room temperature (20-30°C) and the beverage was organoleptically
acceptable.

Kalra et al. (1991) evaluated mango-papaya blended beverages which had
the ratio of 1:0, 1:1, 2:1, 3:1 and 0:1. The study indicated that 25-33 per cent
papaya pulp could be incorporated in mango beverages without affecting the
quality and acceptability of the product.

Tripathi et al. (1992) prepared RTS beverages from the mixture of
pineapple and guava juices in different proportions. The RTS beverages prepared
from pineapple-guava (90:10) blends secured 89+1.25 per cent marks with respect
to overall quality parameters.

Vaidya et al. (1998) evaluated mixed guava juice with pomegranate and
ber juice in different proportions like 0:100, 10:90, 20:80, 30:70, 40:60, 50:50 and
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100:0 for preparations of RTS beverages using 10 per cent juice. Organoleptically
guava-pomegranate (30:70) and guava-ber (40:60) combinations were found to be
superior over others that recorded 8.44 and 8.13 scores, respectively.

Tiwari (2000) prepared RTS beverages from guava-papaya blends. He
reported that the highest sensory score was found in guava-papaya blends (70:30)
due to better consistency and flavour.

Mansy et al.(2005) prepared mango-papaya nectars by blending mango
puree with papaya puree (one of the cheaper fruits in the Egyptian market) in
different proportions (90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80 and
10:90). The products were analysed for physico-chemical, sensory characteristics
and rheological properties.

Bhardwaj and Mukherjee (2011) prepared different fruit juice blends as
(Kinnow juice: Aonla juice: Ginger juice in 100: 0: 0, 95: 5: 0, 92: 5: 3 ratio and
Kinnow juice: Pomegranate juice: Ginger juice in 90: 10: 0, 87: 10: 3 ratio) for
improving flavour, palatability, nutritive and medicinal value. The juice blends
were preserved by pasteurization (75°C for 15 min) and by addition potassium
meta-bi-sulphite (750 ppm). These blends were stored in 200 ml colourless glass
bottles at room temperature (28 + 4°C) for six months and tested at two months
interval for physico-chemical, sensory evaluation and microbial population.

Patil et al.(2011) prepared a rose apple pulp extract which was used for
making flavoured beverage by blending with Jamun. The prepared product was
stored under ambient temperature up to 90 days. The product was subjected to
physico-chemical analysis at 30 days interval.

Byanna et al.(2012) blended RTS beverage with 15% juice content of
sweet orange and pomegranate at varying level of juice ratios of 90 : 10, 80 : 20,
70 : 30,60 : 40 and 50 : 50 with fixed level TSS of 15° Brix and acidity of 0.3%
and stored up to six months in ambient conditions. Blended beverages were
evaluated for quality parameters and storage stability at different intervals of 0, 3
and 6 months after storage.

Jakhar et al.(2012) conducted an experiment for standardization of the

suitable blending of guava and barbados cherry fruit pulps, among different
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blending ratios and recipes for the preparation of quality blended ready-to-serve
(RTS) beverage and asses their storage stability at ambient temperature.

Jan and Masih (2012) were optimised to a blended beverages of pineapple
(Ananas comosus), carrot (Daucus carota), and orange (Citrus sinensis) juices
which was stored for 21 days in pet bottles (400 ml capacity) at refrigerated
temperature. Physico-chemical and sensory analysis were evaluated. Marginal
changes in pH, total soluble solids, acidity, vitamin C and p-carotene were
observed.

Kausar et al. (2012) prepared a blend of drinks from cucumber (Cucumis
sativus) and muskmelon (Cucumis melo) which was formulated and evaluated for
its storage stability. Addition of muskmelon to cucumber juice increases the
nutritional value of the drink and also provides various health benefits to
consumers. These ready-to-use functional drinks were prepared by blending
different ratios of cucumber and muskmelon (100:0, 90:10, 80:20, 70:30, and
60:40). The physico-chemical parameters and sensory characteristics of blended
drinks were evaluated for four months at 15 days of storage interval.

Jain and Thakre (2013) conducted an experiment on storage study of
blended nectar of papaya and banana under different storage conditions.The
experimental material was consisted of well ripened papaya cv. Taiwan and banana
cv. Dwarf Cavendish which were obtained from market. The papaya and banana
were blended in the ratio of 50:50.

Selvi et al. (2013) conducted a study to evaluate the formulation of
therapeutic drink guava-lime-ginger RTS beverage to boon health. The fixed ratio
of fruit juices in guava-lime-ginger RTS beverage was 10:3:2. The prepared RTS
was bottled in glass bottles and stored at room and refrigerated temperature.

Singh et al.(2013) prepared aonla based quality beverages from suitable
blending ratio and results revealed that blended RTS, nectar and squash contains
25 per cent aonla pulp +75 per cent mango pulp imparts good flavor and colour
and also scored highest organoleptic quality.

Bal et al. (2014) had undertaken an experiment for preparation of nectar
using guava cv. Lalit with respect to pulp percentage and TSS (°Brix) as per the

treatments. Physico-chemical parameters viz., TSS, acidity, ascorbic acid, non-
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reducing sugars, total sugars and viscosity as well as organoleptic attributes viz.,
colour, flavour, taste and overall acceptability of nectar were evaluated at an
interval of 2 months up to 8 months of storage.

Malav et al. (2014) conducted an experiment comprising of two levels of
preservative (750 ppm and 500 ppm KMS), three levels of recipe (orange,
pomegranate, aonla and ginger juice) and two blending ratios (90:10:0, 86:10:4).
These experiments have 9 treatment combinations viz., T-0 (control,100% orange
juice with 750 ppm KMS), T-1(Orange-aonla-ginger (90:10:0) with 750 ppm
KMS), T-2(Orange- aonla ginger(86:10:4) with 750 ppm KMS), T-3 (Orange-
pomegranate-ginger (90:10:0) with 750 ppm KMS), T-4 (Orange-pomegranate-
ginger (86:10:4) with 750 ppm KMS), T-5 (Orange-aonla-ginger (90:10:0) with
500 ppm KMS), T-6(Orange-aonla-ginger (86:10:4) with 500 ppm KMS), T-
7(Orange-pomegranate-ginger (90:10:0) with 500 ppm KMS),T-8(Orange-
pomegranate-ginger (86:10:4) with 500 90th days. At the end of storage period
(90 days of storage), minimum TSS content of 13.03°Brix was observed in T-4 and
maximum 13.53°Brix in T-3, the maximum acidity was found 0.60% in T-0
whereas, minimum of 0.43% in T-8, the maximum ascorbic acid content was
observed 36.77mg/100ml in T-2 and minimum of 10.58mg/100ml in T-8. The
sugars content showed an increasing trend whereas pH showed decreasing trend
with advancement of storage period. Among various treatments T-4 (Orange-
pomegranate-ginger (86:10:4) with 750 ppm KMS) was adjudged the best.

Sharma (2014) conducted a study on the manufacture of value- added
product from jamun-mango blended fruit pulp. Jamun and mango fruits were
blended in the ratios of 55:00:: jamun: mango pulp as control, 50:05, 45: 10, 40: 15
and 35: 20:: jamun: mango pulp for the preparation of jam.

Jumde et al.(2015) formulated the blend of watermelon juice and
beetroot juice in different proportion (in v/v) asT1 (80:20), T2 (75:25), T3 (70:30),
T4 (65:35) and TO (100:00),respectively. The standard sample (T0) was made
without blending these two juices (100% standard watermelon juice).
Physico-chemical and sensory analysis were evaluated.

Kapoor et al. (2015) prepared an enriched beverage by supplementing

pear juice with jamun pulp and assessed for antioxidant activity and quality. Jamun
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pulp was supplemented at the levels of 5,10,15,20 and 25 per cent and optimized
on the basis of sensory evaluation and color characteristics. Sensory scores were
highest for pear juice supplemented with 20 per cent jamun pulp and was further
chosen for storage studies.

Rani et al. (2015) undertaken a study to prepare value added products
from guava blended with Aloe-vera and assess their storage behaviour and
acceptability. By following a standardized protocol, nectar blends of guava and
aloe were prepared. Pulps were extracted separately, blended at desired
proportions, homogenized and used for making nectar blends. Products were
preserved by pasteurization and packed in 200 ml glass bottles. In order to study
storage stability and consumer acceptability, products were stored for a period of
three months at 10 + 10°C and analyzed for physico-chemical quality and overall
acceptability at monthly intervals.

Sasikumar (2015) investigated to prepare a functional beverage made
from blend of Aloe vera and bael fruit. The blended juice extracts were prepared
by using different proportions of Aloevera and bael fruits as 100:0 (T0), 90:10
(T1), 80: 20 (T2), 70:30 (T3) and 60:40 (T4). The different blends were
homogenized and pasteurized at 300 rpm for 2 min and 90°C for 10
minutes,respectively. The prepared functional beverage (ready-to-serve) is
complying with Indian standards for RTS fruits beverages.

Shaheel et al. (2015) prepared karonda juice blended with guava, papaya
and pineapple juices in different proportions and evaluated for their physico-
chemical properties and organoleptic evaluation. The blend of 25% karonda juice +
75% pineapple juice recorded highest total sugars (10.35%), reducing sugars
(6.96%) and organoleptic score (7.42) followed by 50% karonda juice + 50%
guava juice (T2) of 7.18.

Sindhumathi et al. (2015) conducted an experiment to study the
feasibility of blended papaya and pineapple juice in combination with different
naturally flavored extracts in different ratio for preparation of flavored and blended
RTS beverage. The flavored and blended RTS was analyzed for its different

physic-chemical as well as sensory qualities by adopting 9 point Hedonic scale.
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2.4 Standardize recipe for blended nectar and RTS of guava and

papaya and some other fruits
Kerure and Kjedkar( 1982) observed that guava nectar having

composition of 20 per cent pulp, 20 per cent total soluble solids and 0.3 per cent
acidity was considered good nectar.

Singh and Dhawan (1983) reported that ideal nectar of papaya and guava
fruits should contain 20 per cent pulp, 14 per cent total soluble solids and 0.3 per
cent acidity, while ready-to-serve beverage with composition of 10 per cent pulp,
15 per cent total soluble solids and 0.3 per cent acidity was found to be ideal for
guava fruits.

Singh (1988) reported that 10 per cent juice and 14 per cent total soluble
solids with 0.3 per cent acidity were found suitable for ready-to-serve from litchi
fruits while, 20 per cent juice and 15 per cent total soluble solids with 0.3 per cent
acidity were found suitable for making nectar of litchi fruits.

Vyas et al. (1989) reported that 20 per cent juice content, 15°Brix TSS
and 0.35 per cent acidity was found best for preparation of nectar of rhodo-petals.

Kalra et al. (1991) worked on quality evaluation of some market fruit
drinks. They prepared nectars from two mango varieties viz., Dashehari and
Totapari having 20° Brix, 0.3 per cent acidity and 15 per cent pulp.

Tripathi et al. (1992) prepared RTS beverages from the mixture of
pineapple-guava containing 16° Brix and 0.2 per cent acidity secured 89+1.25 per

cent marks with respect to overall quality parameters.

Pandey and Singh (1999) noticed that recipe for commercial preparation

of guava RTS beverages containing 11 per cent TSS was found most ideal.

Tiwari (2000) prepared RTS beverages from guava-papaya blends having
15 per cent pulp, 14° Brix and 0.3 per cent acidity. He reported that the highest
sensory score was found in guava-papaya blends (70:30) due to better consistency
and flavour.

Shukla (2005) reported that nectar of guava and pineapple fruits should
contain 20 per cent pulp, 17 per cent total soluble solids and 0.2 per cent acidity
while ready-to-serve of guava and pineapple fruits should contain 10 per cent pulp,

11 per cent total soluble solids and 0.2 per cent acidity.



16

Bhardwaj et al. (2011) prepared different fruit juice blends as (Kinnow
juice: Aonla juice: Ginger juice in 100: 0: 0, 95: 5:0, 92: 5: 3 ratio and Kinnow
juice: Pomegranate juice: Ginger juice in 90: 10: 0, 87: 10: 3 ration) for improving
flavour, palatability, nutritive and medicinal value. The juice blends were
preserved by pasteurization (75°C for 15 min) and by addition potassium meta-bi-
sulphite (750 ppm).

Patil et al.(2011)Prepared a squash recipes using 25 per cent pulp with
three different proportions of juices of rose apple and Jamun i.e., 75:25, 50:50 and
25:75, respectively with TSS of 40 and 45 per cent and 1.0 per cent acidity.

Byanna et al. (2012) prepared a blended RTS beverage with 15% juice
content of sweet orange and pomegranate at varying level of juice ratios of 90: 10,
80 : 20, 70 : 30, 60 : 40 and 50 : 50 with fixed level TSS of 15 °Brix and acidity of
0.3%.

Jain et al. (2013) prepared blended nectar of papaya and banana by
following standardized recipe 20 per cent pulp, 18 per cent TSS and 0.3 per cent
acidity.

Singh et al.(2013)has undertaken a study to evaluate suitable blending
ratio for the preparation of aonla based quality beverages. Recipe standardization
of blended RTS, nectar and squash contains 10%pulp, 0.3% acidity and 12% TSS,
20% pulp, 0.3% acidity and 14% TSS and 25% pulp,1% acidity and 45% TSS,
respectively.

Malav et al. (2014) conducted an experiment comprised of two levels of
preservative (750 ppm and 500 ppm KMS), three levels of recipe (orange,
pomegranate, aonla and gingerjuice) and two blending ratios (90:10:0, 86:10:4).
These experiments have 9 treatment combinations viz., T-0 (control, 100% orange
juice with 750 ppm KMS), T-1(Orange-aonla-ginger (90:10:0) with 750 ppm
KMS), T-2(orange- aonla-ginger (86:10:4) with 750 ppm KMS), T-3 (orange-
pomegranate-ginger (90:10:0) with 750 ppm KMS), T-4 (orange-pomegranate-
ginger (86:10:4) with 750 ppm KMS), T-5 (orange-aonla-ginger (90:10:0) with
500 ppm KMS), T-6(orange-aonla-ginger (86:10:4) with 500 ppm KMS), T-
7(orange-pomegranate-ginger  (90:10:0) with 500 ppm KMS),T-8(orange,
pomegranate and ginger(86:10:4) with 500 ppm KMS).
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Sharma (2014) carried out a work on blending of jamun and mango fruits
pulp for preparation of jam in the ratios of 55: 00: jamun: mango pulp as control,
50: 05: jamun: mango, 45: 10: jamun: mango, 40: 15: jamun: mango and 35: 20:
jamun: mango.Total soluble solids and acidity should be 68 °Brix and 0.4%,
respectively.

Yadav et al.(2014)conducted an experiment to develop banana RTS
beverage using various sugar levels viz. 0.75, 1.00 and 1.25 kg/kg of banana pulp.
The calculated amount of water was also added at 7 litre per kg of pulp and heated
for 15 minutes over gas burner for proper dilution. The KMS and citric acid were
added as preservative at 70 ppm and 2% per kg of pulp, respectively.

Bohra et al.(2015) blended pummelo fruit juice with mango ginger and
kokum juices in the ratio of 65:30:5 (v:v:v) and diluted in different proportions by
adjusting Total Soluble Solids (TSS) to 15 °B, 17 °B and 19 °B with 0.3% titrable
acidity. Sodium benzoate was used as preservative.

Jumde et al.(2015)observed that pulp to water ratio should be 1:1(v/w)
and the one standard (100% watermelon) and four blends of watermelon juice and
beetroot juice were developed in different ratio as 80:20 (T1), 75:25 (T2),
70:30(T3) and 65:35(T4), respectively. Each blend was prepared to give about
12% total soluble solid with addition of sugar. Finally 350 ppm sodium benzoate
was used as preservative.

Kapoor et al.(2015)conducted an experiment in which pear juice after
extraction and filtration was blended with jamun pulp at the levels of 5, 10, 15, 20
and 25 per cent . Brix-adjustment was made by adding refined white sugar to fresh
pear juice until 14°Brix and acidification was achieved at 0.25 per cent by adding
citric acid.

Sindhumathi et al.(2015) prepared flavored and blended RTS beverage
using 15% of total soluble solids (TSS) and 0.3% of acidity and 10% of blended
juices of different blending ratio of (A) 70% papaya juice + 30% pineapple juice,
(B) 60% papaya juice + 40 % pineapple juice, (C) 50% papaya juice + 50 %
pineapple juice and (D) 80% papaya juice + 20% pineapple juice.
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2.5 Organoleptic evaluation and chemical changes during storage

period in ambient condition
2.5.1 Organoleptic changes in beverages during storage

Rabbani and Singh (1988) reported that pasteurized RTS and nectar of
mango lost their acceptability after two and four months, respectively at ambient
temperature.

Singh and Singh (1994) reported decrease in organoleptic quality of litchi
ready-to-serve, nectar and squash during storage. The products were acceptable
upto 3 months.

Baramanray et al. (1995) observed that organoleptic quality like colour,
flavour and taste of guava nectar deteriorated with increase in storage time.

Kumar and Manimegalai (2001) reported that in blended RTS beverage of
pineapple, pear and pomegranate, the decline in score values for overall
acceptability might be due to the degradation of colour and the changes occurred in
appearance and taste of the stored products.

Mansy et al. (2005) observed that nectar consisting of 80% mango puree
and 20% papaya puree with 17 °Brix and having a sensory score of 93.1 was found
to be the best.

Singh (2005) reported that there was a gradual change in the organoleptic
evaluation of custard apple RTS and nectar during storage upto acceptability (90
days). The deterioration was very fast after 90 days of storage and the nectar was
not fit for consumption. The factor responsible for the fast deterioration was
mainly due to colour, taste and flavour which lead to the poor score value at 105
days of storage.

Singh et al. (2005) observed that RTS and nectar prepared from guava
(70%) and pineapple (30%) juice recorded highest acceptability score after 4
months storage, while the decrease in organoleptic acceptability of the beverage
was due to the changes in the composition of total soluble sugars, total sugars
increased earlier and ascorbic acid decreases during the storage period of 4 months.

Choudhary and Dikshit (2006) reported that the organoleptic score of
guava nectar decreases with all the cultivars of guava and recipe treatments at

increasing period of storage upto 150 days at ambient condition.
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Bhardwaj et al. (2011) reported that sensory evaluation score was also
higher, better consistency and flavour score up to the end of storage. The
formulation of mixed (blend) juice beverage (Kinnow juice: Aonla juice: Ginger
juice in 100: 0: 0, 95: 5:0, 92: 5: 3 ratio and Kinnow juice: Pomegranate juice:
Ginger juice in 90: 10: 0, 87: 10: 3 ratio) is possible to satisfy consumer taste and
preferences. These juice blends can be stored effectively for a period of 6 months
at room temperature.

Jain et al. (2011) observed that with the increase in storage period there
was decrease in the rating of all organoleptic quality characters in both the fruit
pulp. The analysis of organoleptic characters (colour, flavour, texture, taste and
overall acceptability) and qualitative characters (TSS, pH, acidity, ascorbic acid
content) of guava and papaya fruits was conducted on fresh fruit, prepared pulp
and mixed pulp. During the storage of fruit pulp at low temperature (6£1°C), the
decrease in overall acceptability of both the pulp was observed with an increase in
storage period.

Patil et al (2011) found that in organoleptic score the beverage contained
25 per cent pulp, 45 per cent TSS and 1 per cent acidity and recorded highest score
i.e., 4.60 after 90 days of storage.

Byanna et al. (2012) evaluated for quality parameters and storage stability
at different intervals of 0, 3 and 6 months after storage of blended beverages.
Sweet orange and pomegranate were mixed in the ratio of 50: 50 with 15% juice,
TSS of 15° Brix and 0.3% acidity was found to be the best in taste and overall
acceptability. The RTS beverage had storage stability up to six months.

Jakhar et al. (2012) reported that among the different blending ratios and
recipes, 10% blended pulp (50% guava pulp + 50% barbados cherry pulp) with,
12% TSS and 0.2% acidity was found to be the best on overall sensory score.
According to the organoleptic score, the blended RTS was found to be acceptable
upto five months of storage at ambient temperature with good appearance, flavour,
taste and overall acceptability.

Kausar et al. (2012) concluded that cucumber-melon pulp functional drink
prepared at 90:10 was the most acceptable for minimum changes in TSS, acidity,

pH, reducing and non-reducing sugar. Sensory evaluation score was also higher for
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this drink followed by ratio of 100:0. The data further revealed that all blended
drinks remained acceptable during the storage period of 120 days.

Bal et al. (2014) conducted an experiment and organoleptic attributes viz.,
colour,flavour, taste and overall acceptability of nectar were evaluated at an
interval of 2 months up to 8 months of storage. An overall result of fruit nectar
prepared from guava was found better in the treatment P4B2 (20% pulp + 15°Brix
TSS), which was statistically at par with P3B3 (16% pulp + 17°Brix TSS).

Bhargawa et al.(2014)found that storage period had insignificant effect on
the crude fibre content of the kinnow nectar supplemented with aloe juice. Hence,
the products exhibited much stability in respect of crude fibre content till the
termination of storage period. Statistically, treatment and storage period exhibited
non- significant effect crude fibre content of the aloe juice supplemented kinnow
nectar.

Sharma (2014) observed that the blend/treatment T3(45:10:: jamun:
mango) received the maximum score of 8.74 for body, 8.66 for colour, 8.64 for
aroma and 8.74 for overall acceptability which decreased to 7.84, 7.80, 7.96 and
7.04 after six months of storage, respectively.

Yadav et al. (2014) reported that banana RTS beverage prepared with
pulp to sugar ratio of 1:1 were found to be better organoleptically than those of
other ratios and followed by the ratio of 1:1.25 and 1:0.75, respectively. It was also
concluded that refrigerated storage method was found to be superior over other
methods for storage of banana RTS beverage followed by BOD incubator in
ambient storage conditions.

Borah et al.(2015) found the overall acceptability scores of the nectar
prepared from blending of pummelo, garcinia and mango ginger showed that 20 %
blended juice, 19 °B TSS and 0.3% acidity was the best recipe which was rated 6.5
on a 7-point hedonic scale.

Kapoor et al. (2015) observed that storage period of six months resulted
in reduction of bioactive components and had a variable effect on physico-
chemical characteristics of the blended pear-jamun juice. .On the basis of sensory
evaluation, supplementation levels of jamun pulp from 5 to 25 per cent in pear

juice were found to be acceptable but 20 per cent level received highest consumer
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acceptability scores and was chosen for further studies. Colour characteristics were
significantly affected by supplementation levels, resulting in darker product with
increasing levels of jamun pulp in pear juice. Jamun supplemented pear juice had
slightly higher sugars, ash and protein content.

Rani et al. (2015) found that blending of guava: aloe at 70:30 was highly
acceptable with higher sensory score. In any blend, as the storage period increased,
ascorbic acid and antioxidant activity declined but there was minimum decrease
noticed in G: A at 60:40 which was found more shelf stable.

Sindhumathi et al. (2015) found the mean score for all the quality
attributes initially 9.00 for flavoured papaya-pineapple blended RTS beverage.
Slight changes were observed in all the treatments after120 days of storage. During
storage it was observed that overall sensorial quality of blended therapeutic RTS
slightly decreased during storage of 4 months.

2.5.2 Ascorbic acid

Singh and Singh (1994) reported that ascorbic acid content and
organoleptic quality of litchi RTS, nectar and squash was decreased progressively
during storage period and they were found to be acceptable upto 3 months.

Baramanray et al. (1995) observed that ascorbic acid content (mg/100 gm
pulp) in guava nectar decreased significantly (p < 0.01) with increasing period of
storage. During 90 days of storage, it was found to be reduced by 18 per cent
amounting to 0.3 per cent acidity, 0.092 mg per 100 ml per day (r =0.991).

Attri et al. (1998) reported that there was a significant decrease in
ascorbic acid content in the blended juices of pear with apple, apricot and plum
during six months of storage.

Deka and Bidyut (2000) also observed decrease in ascorbic acid in mango
and pineapple blended RTS beverage.

Saravanan et al. (2004) found that there was a considerable reduction in
ascorbic acid content in papaya nectar throughout the storage. The decline in
ascorbic acid content might be due to its degradation into dehydro-ascorbic acid or
hydroxy methyl furfuryl at room temperature.

Choudhary and Dikshit (2006) reported that ascorbic acid content in guava

nectar was decreased during storage period. The decrease in ascorbic acid in nectar
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during storage might be due to oxidation or irreversible conversion of L-ascorbic
acid into dehydro ascorbic acid in the presence of enzyme ascorbic acid oxidase
(ascorbinase) caused by trapped or residual oxygen in the glass bottles.

Byanna et al. (2012) observed the loss of ascorbic acid in storage was due
to oxidation by trapped oxygen in glass bottles and formation of dehydro-ascorbic
acid, processing and storage temperature in orange -pomegranate blended RTS.

Jakhar et al. (2012) observed that ascorbic acid content of the guava and
barbados cherry blended beverage decreased gradually with the storage period.

Selvi et al. (2013) found a gradual reduction in the ascorbic acid content
in all the samples during storage. The initial and final ascorbic acid content was
8.82 to 7.85 and 8.82-7.98 mg per 100 ml in Guava-Lime-Ginger RTS beverage.

Bal et al. (2014) reported that ascorbic acid of guava nectar decreased
significantly during the entire storage period of nine months. This reduction might
be due to oxidation of ascorbic acid into dehydro-ascorbic acid by oxygen.

Jumde et al. (2015) observed the addition of beetroot juice to watermelon
juice reduced the vitamin C content. The ascorbic acid (vitamin C) content of the
juice decreased during storage with the advancement of storage period , which was
probably due to the fact that ascorbic acid being sensitive to oxygen, light and heat
was easily oxidized in presence of oxygen by both enzymatic and non-enzymatic
catalyst.

Malav et al. (2014) observed that ascorbic acid content of orange -based
blended RTS beverages decreased with the advancement of storage period because
the ascorbic acid is very sensitive to oxidation.

Rani et al. (2015) observed that both ascorbic acid and dehydro-ascorbic
acid are highly volatile and unstable forms of vitamin C. Hence, throughout the
storage period degradation of ascorbic acid was noticed in guava and aloe nectar.
2.5.3 Acidity

Kalra and Revanthi (1983) observed increase in acidity during storage of
guava pulp. They further reported increase in acidity in Allahabad Safeda pulp
from 0.44 to 0.49 per cent during 30 days storage at room temperature.

Godara and Pareek (1985) observed that total acid contents slightly
increased when the date juice RTS beverage was stored for 148 days.
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Singh and Singh (1994) reported that acidity of litchi RTS and nectar did
not change upto three months of storage and thereafter it increased slightly.

Baramanray et al. (1995) observed that titrable acidity in guava nectar
increased significantly (p < 0.01) with the increase in storage period.

Prasad and Mali (2000) also found increased acidity during storage of
pomegranate squash. It could be due to the organic acid degradation.

Kumar and Manimegalai (2001) reported a gradual increase in the acidity
of the blended RTS samples of pineapple, pear and pomegranate stored at room
temperature condition and in refrigerator.

Choudhary and Dikshit (2006) found that the acidity in guava nectar and
RTS increased with all the cultivars and recipe treatments, at increasing period of
storage upto 150 days under ambient condition.

Byanna et al.(2012) observed that acidity increased during storage of
orange —pomegranate blended RTS due to release of acids from pulp/juice particles
due to autolysis of cells and simultaneous decrease of pH.

Kausar et al. (2012) found a significant decrease in acidity among
treatments and significant increase during storage period of four months in
cucumber melon drinks.

Selvi et al. (2013) noticed an increasing trend in the acid content of the
guava, lemon and ginger RTS.

Bal et al. (2014) found that titrable acidity (%) of guava nectar increased
significantly during storage. The increase in acidity might be due to the
accelerated degradation of pectin substances in nectar and the acidity content in
guava nectar showed the minimum change during storage.

Malav et al.(2014) found a sudden decrease in acidity observed during
storage of orange- based blended RTS beverages which could be attributed to
the chemical interaction between the organic constituents of orange-based blended
RTS beverage affected by the temperature and action of enzymes.

Yadav et al. (2014) found that acidity of banana RTS beverage increased

with increase in sugar level at different storage temperatures and conditions.
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Jumde et al. (2015) found that addition of beetroot juice to watermelon
juice reduced the titrable acidity while pH value increased. Acidity values for all
the samples increases linearly during the storage period of 24 days.

Rani et al. (2015) observed that acidity of the guava and aloe blends
witnessed an increasing trend on storage and there was no change noticed in any
product upto 30 days. Degradation of pectic substances of guava pulp into soluble
solids might have contributed towards an increase in acidity.

2.5.4 pH
Nidhi et al. (2008) observed a slight decrease in pH of ready-to-serve

bael-guava blended beverage during 60 days of storage.

Byanna et al.(2012)found significant differences in pH of different
sweet orange and pomegranate blended RTS beverages. Sweet orange and
pomegranate (90: 10) blended RTS beverage had higher pH than other recipes.
Least was found in sweet orange and pomegranate (50: 50) blended RTS beverage.
This might be due to variation in composition due to recipes. Decrease in pH
during storage was attributed to simultaneous increase in titrable acidity.

Jan and Masih (2012) found a significant decrease in pH during storage
of pineapple juice blended with orange and carrot juice. This might be due to
increase in titrable acidity, as acidity and pH are inversely proportional to each
other.

Kausar et al. (2012) revealed significant increase in pH among treatments
and significant decrease (4.89-4.82) during storage period of four months in
cucumber and muskmelon drink. High acid and low pH may be due to production
of acetic acid and lactic acid during storage.

Malav et al. (2014) found that the pH of orange-based blended RTS
beverages decreases with increase in period of storage in all the treatments which
might have resulted due to corresponding decrease in acidity. The treatment had a
significant effect on pH content of orange based blended RTS beverage during
entire period of storage.

Yadav et al. (2014) observed that pH decreases with increase in level of
sugar and storage period of banana RTS.
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Jumde et al. (2015) observed gradual decrease in pH indicating that the
acidity of products increases.

Sasikumar (2015) observed significant decrease in pH during storage of
functional beverages from Aloe-vera juice blended with bael fruit juice. This might
be due to increase in acidity, as acidity and pH are inversely proportional to each
other.

Sindumathi et al.(2015) observed a sudden fall in pH value from 3.79 to
3.50 in flavored papaya-pineapple blended RTS beverage.

2.5.5 Sugars

Godara and Pareek (1985) reported that total sugar and reducing sugar in
ready-to-serve date juice beverage increased slightly under low temperature
(13.2°C) and room temperature (25+5°C) storage. There was a corresponding
decrease in non-reducing sugars.

Tripathi et al. (1992) reported that there was a continuous increase in the
values of reducing sugars (4.8 to 11.5%) and total sugars (11.2 to 18.6%) in the
RTS beverages prepared from pineapple-guava blends during three months of
storage.

Baramanray et al. (1995) reported that there was a significant (p<0.01)
increase in total sugar as well as reducing sugar content in stored guava nectar with
increasing storage period. The increase in total sugar was upto level of 48.8 per
cent at 90 days of storage .The increase in reducing sugar also corresponded with
increase in TSS and total sugar.

Prasad and Mali (2000) observed that the changes occurred during storage
were faster at room temperature (25-40° C) than at low temperature (4-5° C) .For
longer storage (1 year ) of pomegranate squash, low temperature storage was
better. The low temperature storage did not much change the total sugar, while the
level of reducing sugar increased but non-reducing sugar decreased during 6
months of storage.

Bons and Dhawan (2003) reported that no significant increase in total
sugar was observed initially in guava juice concentrate and thereafter,a significant

increase in sugars was noticed during 30-90 days of storage.
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Saravanan et al. (2004) found that the total sugar content of papaya nectar
increased slightly during storage under ambient condition. This might be due to the
hydrolysis of polysaccharides like pectin, starch etc. into simple sugars. There was
a considerable increase in reducing sugar with corresponding decline in non
reducing sugar in papaya nectar. The increase in reducing sugars during storage
might be due to hydrolysis of sugars by acid, which might have resulted in
degradation of disaccharides to monosaccharides.

Singh (2005) found that the reducing sugar increased significantly and
gradual decrease in non-reducing sugar was observed with the advancement of
storage period in RTS and nectar from custard apple.

Hussain et al. (2010) reported that non-reducing sugars decreased from
2.56 to 1.88 percent in apple-apricot blended juice.

Byanna et al. (2012) observed an increase in reducing sugars in orange-
pomegranate blended RTS during storage and was due to inversion of non-
reducing sugars to reducing sugars by acids present in the products. Non-reducing
sugars decreased during storage due to inversion of non-reducing sugars to
reducing sugars.

Kausar et al. (2012) observed that reducing sugars increased from 1.9 to
2.48 percent while non-reducing sugars decreased from 9.36 to 8.70 percent during
storage period of cucumber melon drinks.

Selvi et al. (2013) found a gradual increase in reducing sugar content of the
RTS. The final reducing sugar content of Guava-Lime-Ginger RTS was increased
from 5.98 to 8.28 and 5.98-7.98 g per 100 ml in R1 and R2, respectively. The final
total sugar content of the RTS beverage decreased from 12.24 to 10.95 in Rland
12.24- 11.249 per 100 ml in R2 samples.

Bal et al. (2014) observed that reducing sugar increased significantly
during storage. Increase in reducing sugars might be assigned to the partial acid
hydrolysis of starch and disaccharide of guava nectar converted into invert sugar
and also inversion of part of non-reducing sugars into glucose and fructose and
gradual degradation of polysaccharides in pulp through acid hydrolysis.

Malav et al.(2014) observed increase in reducing sugars with the

advancement of storage period in all the treatments could be attributed to
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gradual inversion of non-reducing sugars into reducing sugars in acidic medium.
The reducing sugars content increased gradually with the increasing period of
storage.

Rani et al.(2015) observed a gradual increase in reducing sugar content of
guava and aloe blends in storage might be due to hydrolysis of sugars by increased
acidity, resulted in degradation of disaccharides to monosaccharides.

2.5.6 Total soluble solids

Godara and Pareek (1985) observed that total soluble solids of RTS date
juice beverage increased slightly under both the storage condition i.e., room
temperature (25+5°C) and low temperature (13.2°C).

Tripathi et al. (1992) found that the total soluble solids of pineapple and
guava blended juice increased continuously during different storage period.

Baramanray (1995) reported that TSS of guava nectar increased with the
increase in storage period. The reasons assigned for the increased TSS content in
nectar during storage might be due to conversion of left over polysaccharides into
soluble sugar. However, this trend did not persist in all the cultivars. This increase
in TSS content was maximum in cv. Allahabad Safeda and Lucknow-49.

Bons and Dhawan (2003) evaluated the best TSS content in the preserved
pulp of guava for preparing a quality RTS after storing the pulp for 3 months.

Sarvanan et al. (2004) reported increase in TSS of papaya during storage
which might be due to solubilization of pulp constituents during storage hydrolysis
of polysaccharides.

Mandal and Pathak (2005) studied that TSS of pineapple and phalsa
blended nectar slightly increased after two months of storage.

Choudhary and Dikshit (2006) also found gradual increase in total soluble
solids in guava nectar during storage period of 150 days at ambient conditions.

Nidhi et al. (2008) in bael and guava blended beverage found an increase
in TSS during storage period.

Byanna et al.(2012) found an increase in TSS during storage which could

be due to conversion of polysaccharides to simple sugars and increased acidity.
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Jakhar et al.(2012) reported that total soluble solids and acidity did not
change upto three month and then increased continuously upto the end of storage
of guava and barbados cherry blended beverage.

Jan and Masih (2012) found an increasing trend in total soluble solids
during storage at ambient and low temperature in lime - aonla and
mango-pineapple spiced RTS beverages.

Kausar et al.(2012) observed that TSS mean values increased (15.49-
16.09%) during storage of cucumber melon drinks. It might be due to hydrolysis of
polysaccharides into monosaccharide and oligosaccharides.

Selvi et al.(2013) observed that freshly prepared guava-lime-ginger RTS
beverages had TSS of 15° brix and slight reduction was noticed during storage.

Bal et al. (2014) observed that TSS (°Brix) of guava nectar increased
during 8 months of storage.The increase of TSS in the nectar was due to
conversion of left over polysaccharides into soluble sugar and formation of water
soluble pectin from protopectin.

Malav et al.(2014) found that the TSS content of orange- based blended
RTS beverages increased apparently during storage, which is possibly due to
hydrolysis of polysaccharides (starch) into monosaccharide  (sugars) and
concentration of orange based blended RTS beverage due to dehydration. The
minimum rate of increase in TSS during storage period is desirable for good
quality RTS.

Yadav et al.(2014) observed that TSS increased with storage periods
irrespectively of level of sugar and storage temperatures in banana RTS.

Jumde et al.(2015) observed increase in TSS with gradual passage of
storage time, which might be due to hydrolysis of polysaccharides into
monosaccharide and oligosaccharides.

Rani et al.(2015) found an increase in TSS with advancement of storage,
which may be attributed due to hydrolysis of polysaccharides like starch, cellulose
and pectin substances into simpler substances. No change was noticed upto 30

days.



CHAPTER-III
MATERIALS AND METHODS

The present investigation entitled “Studies on effect of blending impact
of guava (Psidium guajava L.) and papaya (Carica papaya L.) pulp on recipe
standardization of blended nectar and RTS (ready to serve) beverages” was
conducted in the Horticulture Processing Laboratory Department of Fruit science,
College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)
during the year 2015-16. The details regarding materials used and techniques
applied during the course of investigation have been described in this chapter.

3.1 Geographical situation

3.2 Climate

3.3 Weather condition during storage period
3.4 Experimental details

3.5 Treatment details

3.6 Preparation of blended nectar and RTS of guava and papaya
3.7 Observations recorded

3.8 Organoleptic evaluation

3.9 Benefit: Cost ratio

3.10 Statistical analysis

3.1 Geographical situation

Raipur is situated in the central part of the Chhattisgarh and lies at
21.16°N latitude and 81.36°E longitudes at an altitude of 298 meters above the
mean sea level under Chhattisgarh plains.

3.2 Climate

Raipur district comes under dry sub-humid agro-climatic region. It has
annual rainfall of 1200-1400 mm, out of which about 85 per cent is received from
third week of June to mid of September and very little during October to February.
May is the hottest month and December the coolest. The maximum temperature
goes as high as 46°C during summer and minimum as low as 8°C during winter

months. The atmospheric humidity is low from December to April.
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3.3 Weather condition during storage period

The weather data recorded during the period of investigation is given in

Fig.3.1 and Appendix-A.

3.4 Experimental details

Crop

Cultivar

Processed Products

Product name

Standard recipe used

Design used
Number of Treatments
Number of Replications

Storage of products

Guava (Psidium guajava L.)
Papaya (Carica papaya L.)
Guava-Allahabad Safeda
Papaya-F; Hybrid (Red Lady)

: Two

(1) Nectar

(2) Ready-to-Serve beverage ( RTS)
© (1) Nectar

Juice - 20%

TSS - 20%

Acidity - 0.3%

(2) RTS

Juice - 10%

TSS - 15%

Acidity - 0.3%

: Completely Randomized Design (CRD)
: Nectar — 13, RTS-13
. Three

For 90 days at ambient condition

3.5 Treatment details

The experiment consists of 13 treatments each in nectar and RTS. The

treatments were replicated three times in Completely Randomized block design

(CRD). The details of treatments are given below:
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1. Nectar

Treatment
combination

Details

To(RoBo)
T1(R1By)
T2(R1Bo)
T3(R1Bs)
T4(R2By)
Ts(R2B>)
Te (R2Bs3)
T7(RsBy)
Ts (RsB2)
To (RsBs3)
T1o(R4BY)
T1 (R4B2)
T12(R4Bs)

(Standard recipe) 20% Juice: 20% TSS: 0.3% acidity + No Blending

20% Juice: 19% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice

20% Juice: 19% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice

20% Juice: 19% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice

20% Juice: 18% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice

20% Juice: 18% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice

20% Juice: 18% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice

20% Juice: 17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice

20% Juice: 17% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice

20% Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice

20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice

20% Juice: 16% TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice

20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice

*R= Recipe,*B=Blending Ratio* 20% juice consist of four different blending ratio

i.e., 100: 0, 25: 75, 50: 50 and 75:25 of guava and papaya, respectively.
2. RTS (Ready to Serve)

combinaion Details

To (RoBo) (Standard recipe) 10% Juice: 15% TSS: 0.3% acidity + No Blending
T, (R.B)) 10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice
T,(R:B)) 10% Juice: 14% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice
T3(R.Bs) 10% Juice: 14% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice
T4(RyB) 10% Juice: 13% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice
T5(RyBy) 10% Juice: 13% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice
Ts (R.B3) 10% Juice: 13% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice
T, (RsB,) 10% Juice: 12% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice
Ts(R3By) 10% Juice: 12% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice
To (R3B3) 10% Juice: 12% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice
T (RBy)  10% Juice: 11% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice
T (R4By) 10% Juice: 11% TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice
T1, (R4B3) 10% Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice

*R= Recipe,*B=Blending Ratio*10% juice consist of four different blending ratio

i.e., 100: 0, 25:75, 50:50 and 75: 25 of guava and papaya, respectively.
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3.6 Preparation of blended nectar and RTS of guava and papaya
3.6.1 Selection of fruits
Firm ripe fruits were selected for the preparation of blended nectar and
RTS from guava and papaya. The fruits were washed under running tap water to
remove dirt and dust particles.
3.6.2 Extraction of Pulp from guava and papaya fruit
The Guava fruits were cut into small pieces with the help of stainless steel knife
and a little amount of water was added and crushed it in mixer- grinder, while the mature
and ripened papaya fruits were peeled using stainless steel knife or peeler and then cut
into two equal halves and then seeds were removed. The papaya pulp was obtained by
crushing it in mixer-grinder. Straining of pulp was done with the help of stainless steel
sieve.
3.6.3 Preparation of blends of guava pulp and papaya pulp

Different ratios of guava and papaya pulp were made as per the recipe:

Guava Papaya

: | 1
Washing Washing

I |

Cutting into small pieces Peeling
l ' I

Grinding with little water Cutting into pieces after removal of non-edible waste
l l
Straining of pulp Pulping in mixer

Blending in different ratio




Guava and Papaya pulp

A

Addition of required amount of sugar into water

A

Heating

A

Addition of required amount of citric acid

A

Straining of sugar syrup

A

Mixing of blended pulp with strained sugar syrup

A

Filtration (Muslin cloth) ‘

Nectar
Juice - 20%
TSS-20-15%
Acidity- 0.3%
Water as per

requirement

A

Bottling (250 ml)

A

Crown Corking

|

v

Pasteurization J

A

-

L

RTS j

Juice- 10%
TSS-15-11%
Acidity- 0.3%

Water as per

requirement

Cooling, Labeling and Storage in ambient condition4\

Fig.3.2: Preparation of blended nectar and RTS from guava and papaya




Filling of Bottles Crown Corking

Fig. 3.3. Preparation of Nectar and RTS by blending Guava and Papaya
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Filling of Bottles Crown Corking

Fig. 3.3. Preparation of Nectar and RTS by blending Guava and Papaya
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3. 6.4 Calculation of quantity of sugar, citric acid and water

To find out quantity of sugar, TSS of pulp was measured. Then, the
required quantity of sugar was calculated to obtain desired TSS (%) in nectar and
RTS.

To find out quantity of citric acid, acidity of pulp was measured. Then,
the required quantity of citric acid was calculated to obtain desired acidity (%) in
nectar and RTS.

Quantity of water was calculated by following formula (Shrivastava and
Kumar, 2002).

Quantity of water required (litre)
= Quantity of finished product — Quantity of ingredient used
(litre) [Juice (1) + Sugar (kg) + Acid (g)]

3.6.5 Mixing of ingredients

After extraction of pulp, 20 per cent pulp for nectar and 10 per cent pulp
for RTS were taken as per required ratio for blending of guava and papaya. Sugar
syrup was prepared by heating required amount of sugar and water to adjust the
total soluble solids as per requirement in different recipe for nectar and RTS. The
acidity was maintained to 0.3 per cent by the addition of required amount of citric
acid in the sugar syrup. The blended guava and papaya pulp was mixed with sugar
syrup to obtain final product.
3.6.6 Filtration

The prepared nectar and RTS beverages were again filtered by sieving
through a muslin cloth to obtain a product of uniform consistency.
3.6.7 Bottling

The product was poured into hot, sterilized crown bottles of 250
ml capacity and corked air-tight.
3.6.8 Pasteurization

The filled bottles were pasteurized in boiling water till the temperature of
product reaches 100°C. It took about 15 minutes to attain required temperature.
3.6.9 Storage

The bottles of nectar and RTS beverages were kept at ambient condition

for further studies up to 90 days.
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3.7 Observations recorded
3.7.1 Physical composition of fruits

Physical composition of five randomly selected mature fruits of guava and
papaya was studied at harvest stage. Fruits were taken to record observations on
the following characters.
3.7.1.1 Weight of fruit (g)

At the time of fruit picking, randomly selected individual fruits were
under weighed separately on sensitive electronic balance and mean value of five
fruits in each replication was recorded in gram.
3.7.1.2 Weight of non-edible waste (g)

The upper and basal non-edible portion of individual fruit was removed
and weighed separately on sensitive electronic balance and mean value of five
fruits in each replication was recorded.
3.7.1.3 Weight of seeds (g)

The pulp-free seeds of individual fruit were weighed separately and
average seed weight of five fruits in each replication was recorded.
3.7.1.4 Weight of pulp (g)

The pulp weight of individual fruits were calculated by subtracting the
weight of seeds, peel and non-edible waste from the weight of the whole fruit and
mean value of five fruits under each replication was recorded.
3.7.1.5 Pulp: seed ratio

The pulp / seed ratio was calculated by dividing the weight of pulp by
weight of seed.

3.7.2 Chemical composition of fruits, nectar and RTS

Chemical compositions of five mature fruits randomly selected under
each replication were studied at harvest stage.

Chemical analysis of blended guava and papaya nectar and RTS
beverages was done initially just after preparation and up to three months at 30
days interval during storage under ambient condition.
3.7.2.1 Ascorbic acid (mg/100 ml)

The ascorbic acid of pulp, nectar and RTS were determined by the

procedure given by Ranganna (1997).
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Estimation

Five ml L-ascorbic acid solution with same amount of HPO3; was titrated
against 2, 6-dichloro phenol indo-phenol. The end point was judged by light pink
colour.

0.5
Dye factor =
Titre

Standard ascorbic acid with HPOj3 solution was titrated against the dye
solution till the pink colour appears. This method was repeated for fruit

pulp, nectar and RTS beverage. The ascorbic acid was expressed as mg/ 100 ml.

Titre x Dye factor x Volume made up x 100

mg of ascorbic acid per 1009 =
or ml of sample Aliquot of extract x Weight or volume of sample
taken for estimation taken for estimation
3.7.2.2 Acidity (%)

The acidity of pulp, nectar and RTS was determined by the procedure
given by Ranganna (1997). Total acid content was estimated by titrating 10 g of
fruit pulp or 10 ml of nectar and RTS against standard solution of N/10 NaOH
using phenolphthalein as an indicator. The end point appeared as light pink colour.
The acidity was expressed in per cent.

Titre x Normality x volume x equivalent wt. of acid x 100
of alkali  made up
Acidity (%)

Vol. of sample taken xWeight or volume of x 1000
for estimation sample taken
3.7.2.3 pH

The pH value of fruit pulp, nectar and RTS were taken on digital pH
meter.
3.7.2.4 Total soluble solids (%)

Total soluble solids (TSS) of pulp, nectar and RTS were determined by
Hand Refractometer at 20°C.
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3.7.2.5 Sugars (%)

Sugars was determined by the method of Lane and Eynon as described by
Ranganna (1997).The Standard invert sugar solution was prepared by
dissolving 9.5 g sucrose and 5 ml conc. HCI then volume made upto 100 ml. This
solution was allowed to stand for further three days at 20-250C for inversion to
take place and used for several months during analysis.

Twenty five ml of invert sugar solution was taken in a flask and added 50 ml
distilled water, then neutralized with 20% NaOH in the presence of
phenolphthalein as an indicator until the solution turned into pink colour. Then
acidified with 1 N HCI till pink colour disappears. The volume was made upto
mark with distilled water (1 ml = 2.5 ml of invert sugar).

A. Reducing sugar (%)

A fixed quantity of filtered juice was transferred into volumetric flask
and added same quantity of distilled water and neutralized with alkali solution. In
this solution, a fixed quantity of lead acetate solution was added, shaked and let it
stand for some time and necessary amount of potassium oxalate solution was
added. This process was necessary to get clarified solution.
o5ml fehling’s solution A and fehling’s solution B was taken in a conical flask.
Burette was filled with sugar solution. Conical flask was heated in a open flame.
Two to four ml sugar solution was poured and 1-2 drop of methylene blue
indicator was added. Now, this solution was kept for heating and sugar solution
was added to it. The end point appeared with brick-red colour. The reducing sugar

was expressed in per cent.

mg of invert sugar xDilution x 100

Reducing sugars (%) =
Titre xXWt. or Volume of the sample x 100
B. Non -reducing sugar (%)
Non-reducing sugar was determined by subtracting the value of
reducing sugar from total sugar.
C. Total sugar (%)
Fifty ml clarified sugar solution was added to 5 g of citric acid with

50 ml distilled water. It was boiled slowly for 10 minutes, cooled and
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transferred into a 250 ml volumetric flask and neutralized with NaOH with
phenolphthalein indicator and made up the volume. Titre was expressed as per
cent reducing sugars. The total sugar was expressed in per cent.
Total sugar (%) = % reducing sugar (in which the titre is obtained after
inversion) + % Sucrose.
3.8 Organoleptic evaluation

The nectar and RTS beverages prepared from guava and papaya were
subjected to sensory evaluation by a panel of judges following the Hedonic rating
test as described by Ranganna (1997). The products were evaluated for
appearance, flavour, and taste.

The characters with mean scores of 5 or more out of 9 marks were
considered acceptable. The overall acceptability of products was based upon the
mean scores obtained from all these characters studied under the test. The product
with an overall mean score of 15 or above was considered acceptable. The mean
scores obtained by different products were calculated.

3.9 Benefit: Cost (B: C) ratio

Treatment wise cost of production was worked out. The total expenditure
on production and management of nectar and RTS was recorded in terms of Rs. as
cost of nectar production. The gross monetary return for hundred bottles was
worked out considering the average prevailing price for nectar and net return was
calculated by subtracting the cost of production from gross returns then the B: C
ratio was worked out by using following formula.

Net return
B: C ratio =

Cost of production
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Chemical Analysis of Products

Fig. 3.4 Storage organoleptic evaluation and Chemical analysis of blended guava and
papaya nectar and RTS
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3.10 Statistical analysis

Data recorded on various aspects in the laboratory were subjected to

statistical analysis of variance technique as given by Gomez and Gomez (1985).

ANOVA
Source of d.f. Sum of Mean sum of Fcal Ftab
Variance Square square
Trss  TrMS
Treatment t—1 TrSS = —
TrSS EMS
Error t(r—1) ESS EMS = E55
df
Total rt—1 TSS




CHAPTER-1V
RESULTS AND DISCUSSION

Data recorded and results obtained on various aspects of blending
impact of guava (Psidium guajava L.) and papaya (Carica papaya L.) pulp on
recipe standardization of blended nectar and RTS (Ready to Serve) beverages
during the course of investigation have been presented in appropriate tables and
figures along with statistical interpretations. Some facts and discussions which are

briefly elucidated under the following heads have also been focused:

4.1 Physico-chemical composition of guava and papaya fruits.

4.2 Biochemical changes in blended guava and papaya nectar during storage.
4.3 Organoleptic evaluation of blended guava and papaya nectar during storage.
4.4 Biochemical changes in blended guava and papaya RTS during storage.

4.5 Organoleptic evaluation of blended guava and papaya RTS during storage.

4.6 Benefit: Cost ratio
4.1 Physico-chemical composition of guava and papaya fruits

Data pertaining to physico-chemical composition of guava and papaya

fruits are presented in Table 4.1and 4.2.
A. Physico- Chemical composition of guava

A critical analysis of data on physical composition of guava cv.
Allahabad Safeda revealed that average fruit weight and pulp weight was recorded
161.77 g and 155.30 g, respectively, which was 96.36 per cent of the total fruit
weight. As regards, seed weight and non- edible waste of guava fruit, these
parameters were recorded 5.85 g and 6.83 g, respectively. The calculated values
of these two parameters are 3.6 per cent and 4.22 per cent of total fruit weight,
respectively. Whereas, pulp: seed ratio was calculated 26.54.

The Chemical compositions of five randomly selected mature fruits

were studied and data are presented in Table 4.1.

44
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Table 4.1: Physico-chemical composition of guava fruits

S.No. Characters cv. Allahabad Safeda
A. Physical composition Values % of total fruit
1. Fruit weight (g) 161.77 B
2. Pulp weight (g) 155.30 96.36
3. Seed weight (g) 5.85 3.6
4, Weight of non-edible waste (g) 6.83 4.22
5. Pulp: seed ratio 26.54 _
B. Chemical composition
1. Total Soluble Solids (%) 13.31
2. Acidity (%) 0.49
3. Ascorbic acid (mg/100ml) 241.0
4. pH 3.62
5. Total sugar (%) 10.29
a) Reducing sugar (%) 4.78
b) Non-reducing sugar (%) 5.51

Data with respect to chemical composition of fruits revealed that
mean value of total soluble solids (TSS) was recorded 13.31%. The mean value
of total sugar, reducing sugar and non - reducing sugar content was recorded 10.3
per cent, 4.78 per cent and 5.51 per cent, respectively in cv. Allahabad Safeda.
The mean value of ascorbic acid content was recorded 241mg /100ml. The pH
value was recorded as 3.62.Total titrable acidity was recorded 0.49 per cent in the
fruit sample.

B. Physico- Chemical composition of papaya

A critical analysis of data on physical composition of papaya variety Red
Lady revealed that average fruit weight and pulp weight was recorded 1620 g and
1420 g, respectively, which was 87.65 per cent of the total fruit weight. As
regards, seed weight and non- edible waste of papaya fruit, these parameters
were recorded 12.50 g and 89.00 g, respectively. The calculated values of these
two parameters are 0.77 per cent and 5.49 per cent of total fruit weight,

respectively. Whereas, pulp: seed ratio was calculated 113.60.



46

The Chemical compositions of five randomly selected mature fruits

were studied and data are presented in Table 4.2.

Table 4.2: Physico-chemical composition of Papaya fruits

S. No. Characters F; Hybrid (Red Lady)
A. Physical composition Value % of total fruit weight
1. Fruit weight (g) 1620.00 3
2. Pulp weight (g) 1420.0 87.65
3. Seed weight (g) 12.50 0.77
4. Weight of non-edible waste (g) 89.00 5.49
5. Pulp: seed ratio 113.60 B
B. Chemical composition
1 Total Soluble Solids (%) 106
2, Acidity (%) 0.34
3. Ascorbic acid (mg/100ml) 66.62
4. pH 4.37
5. Total sugar (%) 9.39
a)  Reducing sugar (%) 7.69
b)  Non-reducing sugar (%) 1.70

Data with respect to chemical composition of fruits revealed that
mean value of total soluble solids (TSS) was recorded 10.6%. The mean value
of total sugar, reducing sugar and non - reducing sugar content was recorded 9.39
per cent, 7.69 per cent and 1.70 per cent, respectively in variety Red Lady of
papaya. The mean value of ascorbic acid content was recorded
66.62mg/100ml. The pH value was recorded as 4.37.Total titrable acidity was

recorded 0.34 per cent in the fruit sample.



47

4.2 Biochemical changes in blended guava and papaya nectar
during storage

4.2.1 Total soluble solids (%)
Data pertaining to effect of different recipe treatments on the total
soluble solids of blended guava and papaya nectar stored under ambient

condition are presented in Table 4.3 and illustrated in Fig.4.1.

It is clear from the data that total soluble solids content of nectar showed
an increasing trend with increasing period of storage (0 to 90 days). A significant
difference in total soluble solids was observed at the time of preparation (0 day).
The total soluble solids content of nectar was found to be significant from 30
to 90 days of storage.

At the time of preparation, TSS was found significantly higher (20.00 %)
with the treatment T,(20%Juice: 20%TSS: 0.3% acidity +No Blending) followed
by T,(20% Juice: 19% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice)
and T,(20% Juice: 19% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice).While, minimum TSS content was recorded (15.40%) with the treatment
T,,(20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).

At 30 days of storage, the total soluble solids content was found to be
maximum (20.1%) with the treatment T (20% Juice: 20% TSS: 0.3% acidity + No
Blending) followed by T, (20% Juice: 19% TSS: 0.3% acidity+ 50% Guava juice:
50% Papaya juice) and T, (20% Juice: 19% TSS: 0.3% acidity + 25% Guava juice:
75% Papaya juice). While, minimum TSS content was recorded (15.4%) with the
treatment T,, (20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya
juice).

At 60 days of storage, maximum TSS was recorded(20.2%) with the
treatment T,(20% Juice: 20% TSS: 0.3% acidity + No Blending) followed by
T,(20% Juice: 19% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and
T,(20% Juice: 19% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya

juice).While, minimum TSS content was recorded (15.5%) with the treatment
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Table 4.3: Effect of different recipe treatments on TSS (%) of stored guava and
papaya blended nectar

Treatments Storage period (in days)
0 30 60 920
Ty(20% Juice: 20% TSS: 0.3% acidity 20.00 20.10 20.20 20.20

+ No Blending)

T1(20% Juice: 19% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 18.40 1850 1860 1862

TS TS 03 60 1950 105 106
T TS O s e 10
TGS TS O g0 s s 1o
TS TS 0T so00 s020 1015 202
g e 0T O gy e s e
TS e TS OO sos0 1065 16 107
ngmees e TSSOy o em w30 u
nEmesaTSS Oy g s s us
TN LTSS 000 160 1565 15 197
e TSSO o s 1500 s
T12(20% Juice: 16% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 1540 1540 1550 15.50

SEm=+ 0.045 0.021 0.019 0.015
CD at 5% 0.13 0.06 0.05 0.04
Cv 046 0.21 0.19 0.15
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T,,(20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).
At 90 days of storage, similar trend was observed in TSS.

The increased TSS in nectar during storage was probably due to
conversion of left over polysaccharides into soluble sugars. The present findings
are in close conformity with the report of Tripathi et al. (1992), who found that
the total soluble solids of pineapple and guava blended juice increased
continuously during storage period. Similar findings were also reported by
Deka et al. (2004), who observed that total soluble solids showed an
increasing trend throughout the storage period. These results are in good
agreement with the findings of Sharma and Singh (2005), who reported that
the TSS of lime juice increased with an increase in storage period upto 90
days .

4.2.2 Acidity (%)

Data pertaining to effect of different recipe treatments on the acidity of
blended guava and papaya nectar under ambient condition of storage are

presented in Table.4.4 and illustrated in Fig.4.2.

It is evident from the data that acidity of blended guava and papaya
nectar showed an increasing trend with increasing period of storage (0 to 90 days).
At the time of preparation (0 day), though the differences was non- significant
however, it was recorded maximum (0.37%) under the treatment T,,( 20% Juice:
16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) and it was
found minimum (0.28%) under the treatment T4( 20% Juice: 18 % TSS: 0.3%
acidity +75% Guava juice: 25% Papaya juice) .Similarly, during 0 to 30 days of
storage, maximum acidity (0.41%) was recorded with the treatment T,,( 20%
Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) and it was
minimum (0.31%) under the treatment Tg¢( 20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice).

The acidity of nectar was found to be significant at 60 and 90 days of
storage. At 60 days of storage, significant higher acidity was recorded
(0.56%) with the treatment Tio (20% Juice: 16% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) followed by Ti; (20% Juice: 16% TSS: 0.3%
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Table 4.4: Effect of different recipe treatments on acidity (%) of stored guava

and papaya blended nectar

Treatments Storage period (in days)
0 30 60 90

To(20% Juice: 20% TSS: 0.3% acidity 032 035 036 045
+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 033 036 041 053
T,(20% Juice: 19% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 032 035 038 050
T3(20% Juice: 19% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 033 036 040 052
T4(20% Juice: 18% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 033 036 044 054
T5(20% Juice: 18% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 030 033 034 040
T6(20% Juice: 18%TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 028 03l 032 037
T,(20% Juice: 17% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 034 037 046 057
Tg(20% Juice: 17% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 032 035 037 048
Ty(20% Juice: 17% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 031 034 035 041
T10(20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 037 041 056 063
T11(20%Juice: 16%TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 036 039 051 060
T12(20%Juice: 16%TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 035 038 047 059
SEm + 0.017 0.018 0.007 0.08
CD at 5% NS NS 0.02 0.02
CV NS NS 315 274
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acidity +50% Guava juice: 50% Papaya juice) and Ti» (20% Juice: 16% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice). While, minimum acidity
was observed (0.32%) with Tg (20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice).

After 90 days of storage, the significant highest titrable acidity (0.63%)
was noticed under the treatment Tio( 20% Juice: 16% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) followed by Ti1 (20% Juice: 16% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice) and Ti> (20% Juice: 16% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice).While, minimum (0.37%)
acidity was observed with Tg ( 20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice).

The increase in acidity of nectar during storage might be due to
formation of organic acids by ascorbic acid degradation as well as progressive

decrease in the pectin content. It is also due to formation of acids from sugar.

Similar findings were also reported by Baramanray et al. (1995), who
observed that the titrable acidity in guava nectar increased significantly (P
<0.01) with the increase in storage period. The results are also in conformity with
the findings of Bal et al. (2014), who reported a significant increase in acidity of
guava nectar during storage. Similar finding have also been reported by Pandey
and Singh (1999), Choudhary and Dikshit (2006), in guava beverages and Singh
(1988), in litchi beverages.

4.2.3 Ascorbic acid (mg/100ml)

Data pertaining to effect of different recipe treatments on the ascorbic
acid content of blended guava and papaya nectar under ambient storage condition
are presented in Table 4.5 and illustrated in Fig. 4.3.

It is apparent from the data that ascorbic acid content in blended guava
and papaya nectar of all the treatments showed a decreasing trend with increasing

period of storage (0 to 90 days).

At the time of preparation (0 day), though the differences was non-
significant however, it was recorded maximum (32.43 mg/100ml) under the
treatment T (20% Juice: 18% TSS: 0.3% acidity+75% Guava juice: 25% Papaya
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Table 4.5: Effect of different recipe treatments on Ascorbic acid (mg/100 ml)

of stored guava and papaya blended Nectar

Treatments Storage period (in days)
0 30 60 90

T(20% Juice: 20% TSS: 0.3% acidity 3230 3228 3196  30.37
+ No Blending)

T;(20% Juice: 19% TSS: 0.3% acidity 3205 32.03 31.71 28.63
+ 25% Guava juice: 75% Papaya juice)

T,(20% Juice: 19% TSS: 0.3% acidity 32.16 3216 318 29.86
+ 50% Guava juice: 50% Papaya juice)

T3(20% Juice: 19% TSS: 0.3% acidity 32.10 32.08 31.76  28.75
+75% Guava juice: 25% Papaya juice)

T4(20% Juice: 18% TSS: 0.3% acidity 3201 31.97 3165 27.05
+ 25% Guava juice: 75% Papaya juice)

T5(20% Juice: 18% TSS: 0.3% acidity 32,38 3236 3210 30.85
+ 50% Guava juice: 50% Papaya juice)

T6(20% Juice: 18% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 3243 3240 3212 3090
T,(20% Juice: 17% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 3197 3195 3098 26.98
Tg(20% Juice: 17% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 3220 3215 3190 3023
To(20% Juice: 17% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 3234 3232 3202 3054
T14(20% Juice: 16% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 318 3181 3065 2535
T11(20% Juice: 16% TSS: 0.3% acidity

+50% Guava juice: 50% Papaya juice) 31.87 3185 30.72 25.69
T2(20% Juice: 16% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 3191 3189 30.76 25.80
SEm + 0.184 0.162 0.013 0.013
CD at 5% NS NS 0.04 0.04
CvV NS NS 0.07 0.08
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juice) and it was minimum (31.85 mg/100ml) in treatment T (20% Juice: 16%
TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).

Similarly, at 30 days of storage, maximum ascorbic acid was recorded
(32.40 mg/100ml) with the treatment T (20% Juice: 18% TSS: 0.3% acidity+75%
Guava juice: 25% Papaya juice) and it was minimum (31.81 mg/100ml) in the
treatment Tio (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75%
Papaya juice).

The ascorbic acid of nectar was found to be significant at 60 and 90 days

of storage. After 60 days of storage, significantly maximum (32.12 mg/100ml)
ascorbic acid was observed with the treatment T4 (20% Juice: 18% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) followed by T (20% Juice: 18%
TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17%
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).The minimum ascorbic
acid was recorded (30.65 mg/100ml) with the treatment T,,(20% Juice: 16%
TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).The treatment Ty and
T11,T11 and Ty and T4 and Ty were found statistically at par.
After 90 days of storage, significantly —maximum ascorbic acid was
recorded(30.90 mg/100ml) with the treatment T, (20% Juice: 18% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) followed by T:( 20% Juice: 18%
TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice )and To( 20% Juice:
17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The minimum
ascorbic acid (25.35 mg/100ml) was recorded under treatment T,, (20% Juice:
16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).

The decreasing trend of ascorbic acid content with increase in the
storage period was found in blended guava and papaya nectar and this decrease
in ascorbic acid content might be due to oxidation of vitamin-C by trapped
oxygen in glass bottles, which resulted in formation of dehydro-ascorbic acid
and also due to the effect of processing, storage time and exposure to light.
Similar results were also noted by Mall and Tondon (2007), in guava-aonla
blended beverage, Sharma et al. (2008), in guava-papaya RTS beverage and

Pebam (2010), in aonla products. The losses in ascorbic acid content of fruit
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beverages have also been noticed by Kumar (1990), in papaya and Rabbani
(1992), in mango beverages during storage at ambient conditions. The results are
in conformity with the findings of Baramanray et al.(1995), who observed
that ascorbic acid content in guava nectar decreased significantly with increasing

storage period.

4.2.4 pH

Data pertaining to effect of different recipe treatments on the pH value of
blended guava and papaya nectar under ambient condition of storage are presented
in Table 4.6 and illustrated in Fig. 4.4.

It is evident from the data that the pH value in blended guava and papaya
nectar showed a decreasing trend with increasing period of storage (0-90 days).
However, a significant difference in the pH value was observed upto 90 days of
storage. At the time of preparation, maximum pH value was observed (4.27)
with the treatment T4(20% Juice: 18% TSS: 0.3% acidity +75% Guava juice: 25%
Papaya juice) followed by T;(20% Juice: 18% TSS: 0.3% acidity + 50% Guava
juice: 50% Papaya juice) and T4(20% Juice: 17% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice).While, minimum pH was observed (3.64) with the
treatment Ty (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75%
Papaya juice), The differences between treatments T4 and T,, T, and T,, T, and

T, T, and T, T,, and T, were statistically at par.

At 30 days of storage, the recipe was found to influence significantly
the pH of nectar and it was maximum(4.2) with the treatment T4(20% Juice: 18 %
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by T;(20%
Juice: 18% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4(20%
Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).While,
minimum pH was observed (3.57) with the treatment Ty (20% Juice: 16% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice). The differences between
treatments T, and T,, T, and T, were statistically at par.

At 60 days of storage, maximum pH value was recorded (4.06) under the
treatment T4(20% Juice: 18% TSS: 0.3% acidity +75% Guava juice: 25% Papaya

juice) followed by T:(20% Juice: 18% TSS: 0.3% acidity + 50% Guava juice:



Table 4.6: Effect of different recipe treatments on pH of stored guava and

papaya blended nectar
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Treatments Storage period (in days)
0 30 60 90

Ty(20% Juice: 20% TSS: 0.3% acidity 4.00 3.93 3.79 3.49
+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 388 381 367 337
T,(20% Juice: 19% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 3.98 391 317 347
T3(20% Juice: 19% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 3.90 383 369 339
T4(20% Juice: 18% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 3.94 3817 3.13 343
T5(20% Juice: 18% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 4.21 4.14 4.00 3.10
Te(20% Juice: 18% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 421 4.20 4.06 3.76
T7(20% Juice: 17% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 381 3.74 360 330
Tg(20% Juice: 17% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 4.04 3.97 383 353
To(20% Juice: 17% TSS: 0.3 %acidity
+75% Guava juice: 25% Papaya juice) 413 4.06 3.92 362
T10(20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 364 357 343 3.13
T11(20% Juice: 16% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 3.1 3.64 350 32
T12(20% Juice: 16% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 375 368 3:54 3.24
SEm+ 0.014 0.011 0.010 0.008
CD at 5% 0.04 0.03 0.03 0.02
CvV 0.08 0.49 0.47 0.40
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50% Papaya juice) and T4(20% Juice: 17% TSS: 0.3% acidity +75% Guava juice:
25% Papaya juice).While, minimum pH was observed (3.43) with the treatment
T10 (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).
The differences between treatments T, and T,, T, and T, were statistically at par.

After 90 days of storage, maximum pH value was observed (3.76) with
the T4(20% Juice: 18 % TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice)
followed by T-(20% Juice: 18% TSS: 0.3% acidity + 50% Guava juice: 50%
Papaya juice) and T4(20% Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25%
Papaya juice). While, minimum pH was observed (3.13) with the treatment Tg
(20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The
differences between treatments T, and T,, T; and T, were statistically at par.

The increased acidity and TSS under all the recipe treatments
during storage had a corresponding decrease in pH. Hence, the reduction in pH
could be attributed to simultaneous increase in acidity and TSS of nectar
irrespective of their storage temperature. The present findings are in agreement
with Sasikumar (2015), who observed significant decrease in pH during storage of

functional beverages from Aloe-vera juice blended with bael fruit juice.

4.2.5 Reducing sugar (%)

Data pertaining to effect of different recipe treatments on reducing
sugar of blended guava and papaya nectar under ambient condition storage

are presented in Table 4.7 and illustrated in Fig.4.5.

It is evident from the data that the different recipes influenced the
reducing sugar content of guava nectar and showed an increasing trend with
increasing period of storage (0-90 days). The reducing sugar was recorded to be
significant from 0 to 90 days of storage. At the time of preparation, the
maximum (10.12%) reducing sugar was observed with the treatment Tio (20%
Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) followed
by T11 (20% Juice: 16% TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice)
and T7 (20% Juice: 17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice). The minimum reducing sugar was recorded (9.31%) with the treatment Tg
(20% Juice: 18 % TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).The
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Table 4.7: Effect of different recipe treatments on reducing sugar (%) of stored

guava and papaya blended nectar

Treatments Storage period (in days)
0 30 60 90

To(20% Juice: 20% TSS: 0.3% acidity 9.50 9.60 9.68 9.75
+ No Blending)

T1(20% Juice: 19% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) S.17 985 992 9.98
T,(20% Juice: 19% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 963 9.70 981 9817
T3(20% Juice: 19% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 970 .17 980 991
T4(20% Juice: 18% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 983 991 998 10.02
T5(20% Juice: 18% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 938 9.48 955 960
T6(20% Juice: 18 % TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 931 941 949 996
T7(20% Juice: 17% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 999 10.05 10.09 10.11
Tg(20% Juice: 17% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 956 965 974 980
To(20% Juice: 17% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 944 954 961 969
T10(20% Juice: 16% TSS: 0.3%acidity

+ 25% Guava juice: 75% Papaya juice) 10.12 10.15 10.21 10.25
T11(20% Juice: 16% TSS: 0.3%acidity

+50% Guava juice: 50% Papaya juice) 10.05 10.07 10.13 10.15
T12(20% Juice: 16% TSS: 0.3%acidity

+75% Guava juice: 25% Papaya juice) 9.97 10.00 10.04 10.07
SEmz 0.01 0.00  0.009 0.007
CD at 5% 0.03 003  0.03 0.02
CvV 0.20 0.19 0.16 0.12
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treatment T;and Ty, T12 and T4 were statistically at par.

At the time of 30 days storage, maximum reducing sugar was observed
(10.15%) with the treatment Tio (20% Juice: 16% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) followed by T;1(20% Juice: 16% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice) and T-(20% Juice: 17% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice).The minimum reducing sugar was
recorded (9.41%) with the treatment T (20% Juice: 18 % TSS: 0.3% acidity +75%

Guava juice: 25% Papaya juice).The treatment T, and T, were statistically at par.

After 60 days of storage, significant maximum reducing sugar was
recorded (10.21%) with the treatment T (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice) followed by T11(20% Juice: 16% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice) and T-(20% Juice: 17% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice).The minimum reducing sugar was
recorded (9.49%) with the treatment T (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice).

After 90 days of storage, significant maximum reducing sugar
was observed (10.25%) with the treatment T1o (20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) followed by T11(20% Juice: 16% TSS:
0.3% acidity +50% Guava juice: 50% Papaya juice) and T7(20% Juice: 17% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice. The minimum reducing sugar
was recorded (9.56%) with the treatment Ts (20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice).

The increase in reducing sugar during storage may be attributed due to
gradual inversion of non-reducing sugars to reducing sugar by the hydrolysis
process. These results are in close conformity with the findings of Brekke et
al. (1976), who studied that the decrease in sucrose content in papaya nectar was
correlated with an increase in storage temperature and sulphur di-oxide preserved
pulp and showed maximum increase in reducing sugar content, whereas, the non-
reducing sugar followed a decreasing trend. Tiwari (2000) reported an increase in
reducing sugar content during storage of the RTS beverages prepared from
guava- papaya (70:30) blends. Baramanray et al. (1995) reported significant (P<
0.01) increase in total sugar as well as reducing sugar content in stored guava
nectar with increasing storage period.
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4.2.6 Non-reducing sugar (%)

Data pertaining to effect of different treatments on the non-reducing
sugar of blended guava and papaya nectar under ambient condition storage

are presented in Table 4.8 and illustrated in Fig.4.6.

It is evident from the data that the non-reducing sugar in blended
guava and papaya nectar showed a decreasing trend with increasing period of
storage (0-90 days). The non-reducing sugar was found to be significant from 0
to 90 days of storage. At the time of preparation, significant maximum non-
reducing sugar was recorded (16.06%) with the treatment T4(20% Juice: 18 %
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by T(20%
Juice: 18% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4(20%
Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).Whereas, the
minimum (15.80%) non -reducing sugar was observed with the treatment T,,
(20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The
treatments T and Tg Ty and Ty, Tg and T,, Ty and T,, T,and T, T; and Ty, Ty,
and T,,, T,; and T,, were significantly at par.

After 30 days of storage, significantly maximum non-reducing sugar
was observed (16.00%) with the treatment T4(20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T5(20% Juice: 18% TSS:
0.3% acidity + 50% Guava juice: 50% Papaya juice), T4(20% Juice: 17% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) and T,(20% Juice: 20% TSS:
0.3% acidity+ No Blending).Whereas, the minimum (15.74%) non-reducing sugar
was observed with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice). The treatments T, and Ty, T4 and T, T4 and
T, T;and T,, T,and T, T, and T,,, Ty, and T,,, T;; and T,, were significantly
at par.

After 60 days of storage significantly maximum non-reducing-sugar was
recorded (15.88%) with the treatment T, (20% Juice: 18% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS:
0.3% acidity + 50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17% TSS:
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Table 4.8: Effect of different recipe treatments on Non- reducing sugar (%) of
stored guava and papaya blended nectar

Treatments Storage period (in days)

0 30 60 90

To(20% Juice: 20% TSS: 0.3% acidity 1599 1593 15.81 15.60
+ No Blending)

T1(20% Juice: 19% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 1590 1584 1572 1551

T,(20% Juice: 19% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 1594 1588 1576 15.55

T3(20% Juice: 19% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 1591 1585 1573 1552

T4(20% Juice: 18% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 1587 1581 1569 1548

T5(20% Juice: 18% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 1602 1596 1584 1563

T6(20% Juice: 18 % TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 1606 16.00 1588 1567

T7(20% Juice: 17% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 1586 1580 1568 1547

Tg(20% Juice: 17% TSS: 0.3% acidity

+ 50% Guava juice: 50% Papaya juice) 1596 1590 1578 1557

Ty(20% Juice: 17% TSS: 0.3% acidity

+75% Guava juice: 25% Papaya juice) 1601 1595 1583 1562

T10(20% Juice: 16% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice)

T11(20% Juice: 16% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice)

T12(20% Juice: 16% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice)

1580 15.74 1562 1541

1582 1576 15.64 15.43

1584 1578 15.66 15.45

SEm+ 0.008 0.009 0.005 0.005

CD at 5% 0.02 002 0.01 0.01
Cv 0.09 0.10 0.06 0.06
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0.3% acidity +75% Guava juice: 25% Papaya juice). While, the minimum
(15.62%) non-reducing sugar was observed with the treatment T,, (20% Juice:
16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The treatments
Ts and Ty, T and T,, T,and T, were significantly at par.

After 90 days of storage, maximum non-reducing sugar was
recorded(15.67%) with the treatment T4(20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T;(20% Juice: 18% TSS:
0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17%
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). Whereas, the minimum
(15.41%) non-reducing sugar was observed with the treatment T,, (20% Juice:
16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The treatments

Ts and T, T, and T,, T,and T, were significantly at par.

These results are in close conformity with the report of Brekke et
al. (1976), who studied that the decrease in sucrose content in papaya nectar was
correlated with an increase in storage temperature which showed maximum
increase in reducing sugar content, whereas, the non-reducing sugar followed a
decreasing trend. Hussain et al. (2010), who reported that non-reducing sugar
decreased from 2.56 to 1.88 per cent in apple-apricot blended juice during storage

period.

4.2.7 Total sugar (%)

Data pertaining to effect of different recipe treatments on the total sugar
of blended guava and papaya nectar under ambient condition storage are
presented in Table 4.9 and illustrated in Fig.4.7.

It is clear from the data that total sugar content of nectar showed an
increasing trend with increasing period of storage (0 to 90 days). The total sugar
content of nectar was found to be significant from 0 to 90 days of storage. At the
time of preparation, total sugar was found significantly higher (25.92%) with
the treatment T1o (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75%
Papaya juice) followed by T11(20% Juice: 16% TSS: 0.3% acidity +50% Guava
juice: 50% Papaya juice) and T12(20% Juice: 16% TSS: 0.3% acidity + 75%

Guava juice: 25% Papaya juice).The minimum reducing sugar was recorded
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Table 4.9: Effect of different recipe treatments on Total sugar (%) of stored
guava and papaya blended nectar

Treatments Storage period (in days)
0 30 60 90

Ty(20% Juice: 20% TSS: 0.3% acidity 25.49 25.55 25.57 25.60
+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 25.67 2512 2575 25.17
T,(20% Juice: 19% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 25.57 2563 25.68 25.70
T3(20% Juice: 19% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 25.61 2567 2571 25.74
T4(20% Juice: 18% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 25.10 2515 25.78 25.82
T5(20% Juice: 18% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 2540 2546 2550 25.53
Te(20% Juice: 18% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 25.31 2542 2544 2541
T7(20% Juice: 17% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 25.6 25.78 258 25.86
Tg(20% Juice: 17% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 25.52 2559 2561 25.65
To(20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 2545 2551 2558 2557
T10(20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 25.92 2597 26.02 26.07
T11(20% Juice: 16% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 2581 25.95  25.98 26.01
T12(20% Juice: 16% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 2581 2589 2598 25.97
SEm+ 0.015 0.011 0.010 0.01
CD at 5% 0.04 0.03 0.03 0.03
CvV 0.10 0.07 0.07 0.06
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(25.37%) with the treatment T (20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice). The treatments T, and T,, T, and T;, T;and T, Tg

and T,, Toand T, Ty and T4 were significantly at par.

At 30 days of storage, the maximum total sugar content was observed
(25.97%) %) with the treatment To (20% Juice: 16% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) followed by T3 (20% Juice: 16% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice) and T12(20% Juice: 16% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice). The minimum reducing sugar was
recorded (25.42 %) with the treatment Tg (20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice). The treatments T,, and T,;, T, and T,

T, and T, were significantly at par.

After 60 days of storage, maximum total sugar was found (26.02 %)
with the treatment T1o (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice:
75% Papaya juice) followed by Ti; (20% Juice: 16% TSS: 0.3% acidity +50%
Guava juice: 50% Papaya juice) and Ti, (20% Juice: 16% TSS: 0.3% acidity +
75% Guava juice: 25% Papaya juice). The minimum reducing sugar was recorded
(25.44 %) with the treatment Tg(20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice). The treatments T, and T, T, and T, Tgand T, T,

and T were significantly at par.

At the end (90 days) of storage, significant maximum total sugar
content was observed (26.07%) with the treatment Tip (20% Juice: 16% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice) followed by T11(20% Juice:
16% TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice) and T12(20% Juice:
16% TSS: 0.3% acidity + 75% Guava juice: 25% Papaya juice). The minimum
total sugar was recorded (25.47 %) with the treatment Tg (20% Juice: 18% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice). The treatments T, and T,

T, and T4 were significantly at par.

The increase in reducing sugar as well as total sugar corresponded to
the increase in TSS (total soluble solids) and ultimate decrease in non reducing
sugar in both the beverages during storage period .The variation in different
fractions of sugar might be due to hydrolysis of polysaccharides like starch,

pectin and inversion of non-reducing sugar into reducing sugar, as increase in
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reducing sugar was co-related with the decrease in non-reducing sugar. The
increased level of total sugar was probably due to conversion of starch and pectin

into simple sugars.

The present findings are in close conformity with the report of Tripathi
et al. (1992), who reported that there was a continuous increase in the level of
total sugar (11.2% to 18.6%) in pineapple-guava blended RTS. Baramanray et
al.(1995), also reported significant (P< 0.01) increase in total sugar as well
as reducing sugar content in stored guava nectar with increasing storage period.
The increase in total sugar content was also reported by Choudhary and
Dikshit (2006), in guava nectar.

4.3 Organoleptic evaluation of blended guava and papaya nectar

Organoleptic evaluation of blended guava and papaya nectar for colour,
aroma, taste and overall acceptability stored under ambient condition was
conducted at 30 days interval by a panel of ten judges under Hedonic Rank Test.
4.3.1 Colour and appearances

Data pertaining to effect of different recipe treatments on the colour and
appearance of blended guava and papaya nectar under ambient condition storage
are presented in Table 4.10 and illustrated in Fig.4.8.

At the time of preparation (0 day), significantly maximum mean for
colour and appearance score was recorded (8.10) with the treatment T,, (20%
Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by
T, (20% Juice: 17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice)
and T4 (20% Juice: 18% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice). The minimum mean score was recorded (5.02) with the treatment T,,
(20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
treatments T, and T4 were statistically par.

After 30 days of storage, significantly maximum mean score for
colour and appearance was recorded (8.00) with the treatment T,, (20% Juice:
16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by T,
(20% Juice: 17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) and
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Table 4.10: Effect of different recipe treatments on Colour and appearance
(Organoleptic score) of stored guava and papaya blended nectar

Treatments Storage period (in days)
0 30 60 920
To(20% Juice: 20% TSS: 0.3% acidity 6.25 6.20 5.40 5.28

+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 0 7.00 6.20 6.08
40 Guava juce: 50% Papmyauicsy S 6% 555 543
17504 Guava juice: 25% Papayaice) 3 67T 547 53
553 Guava juce: T5% Papmyauicey 720 7A1 831 69
500 Guava juice: S0% Papaya uicyy 7 6% 615 601
195% Guava juico 25% Papaya juice) 0% 680 600 588
350 Guava juice 5w Papaya iy 70 7% 645 633
7800 Guava juice S0% Papaya uicy S 618 53 526
1750 Guava uics: 25% Papayajuice) 0% 631 851 538
+ 55% Guava juce: 75% Papeyajuice) S0 80 720 708
V500 Guava uice 509 Papaya uicey 512 506 415 403
Voo Guava juice 250 Papaya uicsy 507 4% 415 402
SEms 0.013 001 0008  0.008
CD at 5% 0.04 0.03 0.02 0.02

CvV 0.37 0.27 0.24 0.23
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T4 (20% Juice: 18% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).
The minimum mean score was recorded (4.95) with the treatment T,, (20% Juice:
16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The treatments T,

and Tg are statistically at par.

After 60 days of storage, maximum mean score for colour and
appearance was recorded (7.20) with the treatment T,, (20% Juice: 16% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) followed by T, (20% Juice:
17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) and T4 (20% Juice:
18% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). While on the
other hand the minimum mean score was recorded (4.15) with the treatment T,,
(20% Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
treatments T, and T4 are statistically at par. The treatments T,; and T, were

statistically similar.

After 90 days of storage, similar trend was observed. , maximum mean
score for colour and appearance was recorded (7.08) with the treatment T,, (20%
Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by
T, (20% Juice: 17% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice)
and T4 (20% Juice: 18% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice).The minimum mean score was recorded (4.02) with the treatment T,,(20%
Juice: 16% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
treatments T, and Tg, T,; and T,, were statistically at par.

The colour and appearances showed decreasing trend during storage
which might be due to the action of acidity which enhances the hydrolytic
reaction causes browning and acid also enhances the maillard reaction and
caramelization which causes more browning in product. Polyphenolic
compound present in fruit pulp also reacts with enzymes to get discoloration.
These findings are accordance with Kalra & Tandon(1991) for guava nectar,

Mall and Tondon (2007) for guava- aonla blended beverage.
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4.3.2 Aroma

Data pertaining to effect of different recipe treatments on the aroma of
blended guava and papaya nectar under ambient condition storage are presented
in Table 4.11 and illustrated in Fig.4.9.The mean score for aroma of different
treatments were recorded at 0, 30, 60 and 90 days and observed that organoleptic
score for aroma continuously decreased with all the treatments upto 90 days of
storage.

At the time of preparation, the maximum mean for aroma score was
recorded (8.90) with the treatment T4 (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS: 0.3%
acidity + 50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice). The minimum mean score
was recorded (4.5) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments T, and Tg, Tg and T, T,
and T,, T, and T, were found statistically at par.

After 30 days of storage, the maximum mean score for aroma was
recorded (8.82) with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T, (20% Juice: 17% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice) and Tg (20% Juice: 18% TSS:
0.3% acidity +50% Guava juice: 50% Papaya juice. The minimum mean score
was recorded (4.42) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments T, and Tg, T4 and T,, were
found statistically at par.

After 60 days of storage, the maximum mean score for aroma was
recorded (8.7) with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by Tg (20% Juice: 18% TSS: 0.3%
acidity + 50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice). While the minimum mean
score was recorded (4.3) with the treatment T,, (20% Juice: 16% TSS: 0.3%
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Table 4.11: Effect of different recipe treatments on Aroma (Organoleptic score) of
stored guava and papaya blended nectar

Treatments Storage period (in days)
0 30 60 920
To(20% Juice: 20% TSS: 0.3% acidity 8.75 8.65 8.53 8.31

+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity

+25% Guava juice: 75% Papaya juice) 7:05 6.93 6.71
+50% Guava juice: 500 Papmya uicy) 70 7B 173 s
I;E_)Z()Z‘)/C();jl;:;:ae J ulliz/o ;5%/80:56;3;/;; (J:llﬁétg; 7.52 7.46 7.34 7.12
+559% Guava juice 7% Papeya jicey 708 700 638 ese
+50% Guava jice: 500 Papmya uicy) 355 871 8%9 836
I;(Szog)/coajl;:fae j uliie%)Z-IS-?A)S E’gbs;ofaﬁii%g 8.90 8.82 8.70 8.48
TN ice TSSO o s em e
+50% Guava juice 50 Papeya jicey 320 813 sor 778
Tog0 ice, 10 TSSO sao  mr0 s a2
Ilé’g/?yé j;\i/;ej: uligzé%ijzpcgs;@aaﬂ?gg 4.50 4.42 4.30 4.08
Va0 Guava ice: 50% Papmya Juice) 6% 696 834 612
1o Guava ice: 25% Papaya Juice) 660 6% 638 616
SEm=+ 0.017 0.013 0.010 0.009
CD at 5% 0.05 0.04 0.03 0.03

Cv 0.40 0.31 0.23 0.21
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acidity + 25% Guava juice: 75% Papaya juice). The treatments T, and T, were
found statistically at par.

After 90 days of storage, the maximum mean score for aroma was
recorded (8.48) with the treatment T4 (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by Tg (20% Juice: 18% TSS: 0.3%
acidity + 50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice).The minimum mean score
was recorded (4.08) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments T, and T4 were found

statistically at par.

4.3.3 Taste
Data pertaining to effect of different recipe treatments on the taste score

of blended guava and papaya nectar under ambient condition storage are
presented in Table 4.12 and illustrated in Fig.4.10.The mean score for taste of
different treatments were recorded at 0, 30, 60 and 90 days and observed that
organoleptic score for taste continuously decreased with all the treatments upto
90 days of storage. At the time of preparation, maximum mean for taste score was
recorded (9.00) with the treatment T (20% Juice: 18 % TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS: 0.3%
acidity + 50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice). The minimum mean score
was recorded (5.00) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments T, and T, were found
statistically at par.

After 30 days of storage, maximum mean score for taste was recorded
(8.9) with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS: 0.3% acidity +
50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice). While the minimum mean score was
recorded (5.00) with the treatment T,, (20%Juice: 16% TSS: 0.3% acidity + 25%

Guava juice: 75% Papaya juice). The treatments T4 and T, T4 and T,; were found
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Table 4.12: Effect of different recipe treatments on taste (Organoleptic score) of
stored guava and papaya blended nectar

Treatments Storage period(in days)
0 30 60 90
To(20% Juice: 20% TSS: 0.3% acidity 8.79 8.62 8.47 8.22

+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 712 7.02 6.87 6.62
o200 luice LOATSS Oy o5 7ss 778 79
F753% uva juice: 5% Papmya quicey 750 74 728 703
o G e T o ey 700 695 G0 6ss
+50% Guava juice 50% Papaya juicsy B0 876 sel 836
I;(Szog)/coajl;:fae j uliie%)Z-IS-?A)S E’gbs;ofaﬁii%g 9.00 8.90 8.75 8.50
o s oo oo o3I es0 s ees g
o s oo oo il 825 sm 80 78
I;Eszozo/co;jl;:,cae J u1IZZ/0 JSE/SO:FS)ASZ;; ?L?ég 3.84 8.70 8.55 8.30
L NSO s s s
va0% Guava ice: 0% Papmye juice) S 640 625 600
7% Guava ice 5% Papmya uice) 652 646 631 608
SEm:+ 0016 0019 0014  0.009
CD at 5% 0.05 0.06 0.04 0.03

Cv 0.37 0.45 0.34 0.22
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statistically at par.

After 60 days of storage, maximum mean score for taste was recorded
(8.75) with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by T5 (20% Juice: 18% TSS: 0.3% acidity +
50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice). The minimum mean score was recorded
(4.85) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity + 25% Guava
juice: 75% Papaya juice).

After 90 days of storage, maximum mean score for taste was recorded
(8.50) with the treatment T4 (20% Juice: 18 % TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by Ts (20% Juice: 18% TSS: 0.3% acidity +
50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice). The minimum mean score was recorded
(4.60) with the treatment T,, (20% Juice: 16% TSS: 0.3% acidity + 25% Guava
juice: 75% Papaya juice).
4.3.4 Overall acceptability

Data pertaining to change in overall acceptability of organoleptic score
of nectar during storage under ambient condition are presented in Table 4.13 and
illustrated in Fig. 4.11.The mean score for overall acceptability of different
treatments were recorded at 0, 30, 60 and 90 days and observed that
organoleptic score for taste continuously decreased with all the treatments upto
90 days of storage. At the time of preparation, the maximum mean score for
overall acceptability was recorded (8.26) with the treatment T (20% Juice: 18 %
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) followed by T:(20%
Juice: 18% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4 (20%
Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
minimum mean score was recorded (5.86) with the treatment T,, (20% Juice: 16%
TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The treatments T, and

T,T,and T, T, and T,, T,, and T,, were statistically at par.

After 30 days of storage, maximum mean score for overall acceptability



Table 4.13: Effect of different recipe treatments on overall acceptability

(Organoleptic score) of stored guava and papaya blended nectar
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Storage period (in days)

Treatments
30 60 90

To(20% Juice: 20% TSS: 0.3% acidity 7.93 7.82 7.46 7.27
+ No Blending)
T1(20% Juice: 19% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.09 702 6.66 647
T,(20% Juice: 19% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 741 /.36 7.00 6.81
T3(20% Juice: 19% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 7.1 7.05 6.69 6.0
T4(20% Juice: 18% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.08 702 6.66 6.46
T5(20% Juice: 18% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 8.25 8.14 778 758
T6(20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 8.26 8.17 781 7.62
T7(20% Juice: 17% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.06 6.94 6.59 6.39
Tg(20% Juice: 17% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 756 7:30 715 6.95
To(20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 8.00 7.90 7:35 732
T10(20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) >-86 >80 >45 >-25
T11(20% Juice: 16% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 6.01 >-97 >-58 >-38
T12(20% Juice: 16% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.04 >-97 >:61 >4l
SEm=+ 0.01 0.01 0.009 0.008
CD at 5% 0.03 0.03 0.03 0.02
Cv 0.25 0.24 0.23 0.21
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was recorded (8.17), with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS:
0.3% acidity + 50% Guava juice: 50% Papaya juice) and T, (20% Juice: 17%
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). Whereas the minimum
mean score was recorded (5.80) with the treatment T,, (20% Juice: 16% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice). The treatments T and T, T,
and T, were found statistically at par. The treatments T, and T,, T;, and T,; were
statistically similar.

After 60 days of Storage period, the maximum mean score for overall
acceptability was recorded (7.81) with the treatment T (20% Juice: 18 % TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) followed by Ts (20% Juice:
18% TSS: 0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4 (20%
Juice: 17% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
minimum mean score was recorded (5.45) with the treatment T,, (20% Juice:
16% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The treatments T
and Tg, T; and T,, T,, and T,, were found statistically at par. The treatments T,
and T, were statistically similar.

After 90 days of storage, maximum mean score for overall acceptability
was recorded (7.62) with the treatment T, (20% Juice: 18 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T (20% Juice: 18% TSS:
0.3% acidity + 50% Guava juice: 50% Papaya juice) and T4 (20% Juice: 17%
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).The minimum mean
score was recorded (5.25) with the treatment T,, (20% Juice: 16% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice). The treatments T, and T, were
found statistically at par.

Overall acceptability is an expression of individual sensory parameters
like appearance, colour, taste, flavor and consistency and overall acceptability.
Therefore, a change in individual parameters is reflected on the change in overall
acceptability of the products. The organoleptic scores were higher upto 30 days of

storage after their decreased further by the end of the storage. This is in
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conformation with the work of Mahadeviah (1996) that the acceptability rate
decreased due to colour range and the product was slightly acceptable which
might be due to conversion of vitamin C and polyphenol into di or poly carbonyl
compounds. Similar findings were also observed by Tiwari (2000) in guava and
papaya blends. Among all blends of nectar, 75% guava+25% papaya blend was
found most acceptable over control rating (Te- 8.26) and was at par with 50%
guava+50% papaya blend rating (Ts-8.25) with 20% juice,18% TSS and 0.3%
acidity was found as best recipe. All the organoleptic quality attributes are also

affected by different fruit pulp/juice blending ratios.

There are many other extrinsic factors which determine the storage
stability of products and temperature plays an important role among them. There
are certain biochemical changes which occurs under low pH and high temperature
that leads to the formation of brown pigments and produces off flavour in the
beverages. The other possible reasons could be the loss of volatile aromatic
substances responsible for flavour and taste which decreased acceptability in
storage at ambient condition. The present findings are in accordance with the view
of Jain and Asati (2004), who reported a decrease in overall acceptability of guava
with storage period. Similar results were obtained by Harnanan et al. (1980) and
Baramanray et al. (1995). The decrease in overall acceptability rating during
storage is due to decrease in rating of colour, flavour, taste and texture of the fruit
pulp. Similarly, Chan and Cavaletto (1982) have reported change in sensory
quality of aseptically processed guava and papaya puree during storage.

4.4 Biochemical changes in blended guava and papaya RTS during
storage
4.4.1 Total soluble solids (%)

Data pertaining to effect of different recipe treatments on the total

soluble solids of blended guava and papaya RTS stored under ambient condition

are presented in Table4.14 and illustrated in Fig.4.12.

It is clear from the data that total soluble solids content in RTS showed
an increasing trend with increasing period of storage (0 to 90 days). The total
soluble solids content of RTS was found to be significant from 0 to 90 days
of storage. At the time of preparation, TSS was found significantly
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Table 4.14: Effect of different recipe treatments on TSS (%) of stored guava

and papaya blended RTS
Treatments Storage period (in days)
0 30 60 920
Ty(10% Juice: 15% TSS: 0.3% acidity + No 15.13 15.17 15.17 15.20

Blending)

T1(10% Juice: 14% TSS: 0.3% acidity + 25%

Guava juice: 75% Papaya juice) 1410 1416 1420 14.20

T»(10% Juice: 14% TSS: 0.3% acidity+ 50% 1417 1420 1428 14.32
Guava juice: 50% Papaya juice) ' ' ' '
T3(10% Juice: 14% TSS: 0.3% acidity + 75% 14.00 1406 1410 14.10
Guava juice: 25% Papaya juice) ' ' ' '
T4(10% Juice: 13% TSS: 0.3% acidity + 25% 1310 1312 1316 13.18
Guava juice: 75% Papaya juice) ' ' ' '
T5(10% Juice: 13% TSS: 0.3% acidity + 50% 1301 1307 1310 13.16
Guava juice: 50% Papaya juice) ' ' ' '
T6(10% Juice: 13% TSS: 0.3% acidity + 75% 1305 1310 1313 1317
Guava juice: 25% Papaya juice) ' ' ' '
T,(10% Juice: 12% TSS: 0.3% acidity + 25% 1320 1325 1329 13.30
Guava juice: 75% Papaya juice) ' ' ' '
Tg(10% Juice: 12% TSS: 0.3% acidity + 50% 1212 1217 1223 12.23
Guava juice: 50% Papaya juice) ' ' ' '
Ty(10% Juice: 12% TSS: 0.3% acidity +75% 1208 1210 1215 12.19
Guava juice: 25% Papaya juice) ' ' ' '
T10(10% Juice: 11% TSS: 0.3% acidity + 25% 1115 1115 1121 1121
Guava juice: 75% Papaya juice) ' ' ' '
T11(10% Juice: 11% TSS: 0.3% acidity + 50% 1120 1192 1197 1129
Guava juice: 50% Papaya juice) ' ' ' '
T12(10% Juice: 11% TSS: 0.3% acidity +75%

Guava juice: 25% Papaya juice) 11.04 1104 11.09 11.10

SEm=+ 0.024 0.021 0.015 0.012

CD at 5% 0.07 0.06 0.04 0.03
Cv 033 028 021 0.16
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higher (15.13%) with the treatment T,(10% Juice: 15% TSS: 0.3% acidity + No
Blending) followed T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice:
50% Papaya juice) and T,(10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice:
75% Papaya juice).While, minimum TSS content was recorded (11.04%) with
the treatment T,,(10% Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25%
Papaya juice). The treatments T, and T, Ts and T;, Tg and Tg, T, and Ty, T,
and T, were found statistically at par.

At 30 days of storage, the total soluble solids content was found to be
maximum (15.17%) under the treatment T,(10% Juice: 15% TSS: 0.3% acidity +

No Blending) followed T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice:
50% Papaya juice) and T,(10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice:
75% Papaya juice).While, minimum TSS content was recorded (11.04%) with
the treatment T,,(10% Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25%
Papaya juice). The treatments T, and T, T, and T, Tgand Ty were found
statistically at par.

At 60 days of storage, maximum TSS was recorded (15.17%) with the
treatment T,(10% Juice: 15% TSS: 0.3% acidity + No Blending) followed
T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and
T,(10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice). While, minimum TSS content was recorded (11.09%) with the treatment
T,,(10% Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).
The treatments T, and T, T, and T4, T,; and T,, were found statistically at par.

At 90 days of storage, maximum TSS was recorded (15.20%) with the
treatment T,(10% Juice: 15% TSS: 0.3% acidity + No Blending) followed

T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and
T,(10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice).While, minimum TSS content was recorded (11.10%) with the treatment
T,,(10% Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice).
The treatments T, and T, were found statistically at par.

The increased TSS in RTS during storage was probably due to

conversion of left over polysaccharides into soluble sugars. The present findings
are in close conformity with the finding of Tripathi et al. (1992), who found that
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the total soluble solids of pineapple and guava blended juice increased
continuously during storage period. Deka et al. (2004) who evaluated lime-aonla
ready-to-serve beverages and observed that total soluble solids showed increasing
trend throughout the storage period. These results are in good agreement with the
findings of Sharma and Singh (2005), reported that the TSS of lime juice
increased with an increase in storage period up-to 90 days.
4.4.2 Acidity (%)

Data pertaining to effect of different recipe treatments on the acidity of
blended guava and papaya RTS under ambient condition of storage are presented
in Table 4.15 and illustrated in Fig.4.13.

It is evident from the data that acidity of RTS showed an increasing
trend with increasing period of storage (0 to 90 days). At the time of preparation
(0 day), though the differences was non- significant however, it was recorded
(0.35%) maximum under the treatment T (10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice) and it was found minimum (0.28%)
with the treatment T3(10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice:
25% Papaya juice).Similarly after 30 days of storage maximum(0.37%) acidity
was recorded with the treatment Ty (10% Juice: 11% TSS: 0.3% acidity +25%
Guava juice: 75% Papaya juice) and it was noted minimum (0.30%) with the
treatment T3(10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice: 25% Papaya
juice).The acidity of RTS was found to be significant at 60 and 90 days of

storage.

At 60 days of storage, significant highest acidity was recorded (0.54%)
with the treatment Tio (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice:
75% Papaya juice) followed by T1(10% Juice: 11% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) and T11(10% Juice: 11% TSS: 0.3% acidity +50%
Guava juice: 50% Papaya juice).While, minimum acidity was observed (0.31%)
with T3(10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice: 25% Papaya
juice).

After 90 days of storage, significantly highest (0.60%) titrable acidity
was recorded with the treatment Ti1p (10% Juice: 11% TSS: 0.3% acidity +25%
Guava juice: 75% Papaya juice) followed by T1,(10% Juice: 11% TSS: 0.3%
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Table 4.15: Effect of different recipe treatments on Acidity (%) of stored
guava and papaya blended RTS

Treatments Storage period (in days)

0 30 60 920

Ty(10% Juice: 15% TSS: 0.3% acidity + No 031 033 036 041
Blending)
T1(10% Juice: 14% TSS: 0.3% acidity + 25%

Guava juice: 75% Papaya juice) 03l 033 037 044

T,(10% Juice: 14% TSS: 0.3%acidity+ 50% 029 031 032 037
Guava juice: 50% Papaya juice) ' ' ' '
T3(10% Juice: 14% TSS: 0.3% acidity +75% 028 030 031 033
Guava juice: 25% Papaya juice) ' ' ' '
T4(10% Juice: 13% TSS: 0.3% acidity + 25% 032 034 039 045
Guava juice: 75% Papaya juice) ' ' ' '
Ts(10% Juice: 13% TSS: 0.3%acidity + 50% 032 034 041 048
Guava juice: 50% Papaya juice) ' ' ' '
Te(10% Juice: 13% TSS: 0.3% acidity+75% 030 032 034 040
Guava juice: 25% Papaya juice) ' ' ' '
T,(10% Juice: 12% TSS: 0.3% acidity + 25% 033 035 045 051
Guava juice: 75% Papaya juice) ' ' ' '
Tg(10% Juice: 12% TSS: 0.3% acidity + 50% 032 034 042 050
Guava juice: 50% Papaya juice) ' ' ' '
Ty(10% Juice: 12% TSS: 0.3% acidity +75% 033 035 048 054
Guava juice: 25% Papaya juice) ' ' ' '
T10(10% Juice: 11% TSS: 0.3% acidity + 25% 035 037 054 060
Guava juice: 75% Papaya juice) ' ' ' '
T11(10% Juice: 11% TSS: 0.3% acidity +50% 034 036 051 055
Guava juice: 50% Papaya juice) ' ' ' '
T12(10% Juice: 11% TSS: 0.3% acidity +75%

Guava juice: 25% Papaya juice) 034 036 053 058

SEm+ 0.014 0.014 0.008 0.07

CD at 5% NS NS 0.02 0.02
Cv NS NS 3.11 2.55




91

SLY pPapudq eAeded pue eaeng paao)s Jo (9,) APV U0 sjuduw)edx) 9dId3.1 JUAIIIJIP JO 1P €I .wﬂ

[448 1L 0TL 61 81 L1 91 S1 vl €l al Tl 0L

shkeqoem sAeqp9 sheqogcm Aegom

10

0

€0

0

S0

90

(%) Lppy




92

acidity +75% Guava juice: 25% Papaya juice) and T11(10% Juice: 11% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice).While, minimum acidity was
observed (0.33%) with T3(10% Juice: 14% TSS: 0.3%acidity + 75% Guava juice:
25% Papaya juice).

The increase in acidity of RTS during 90 days of storage might be due to
formation of organic acids by ascorbic acid degradation as well as progressive
decrease in the pectin content. Similar findings were reported by Nidhi et
al. (2007), who observed an increase in acidity in RTS blends of bael-guava
beverages during storage. Sasikumar (2013), reported an increasing trend in
acidity during the storage of beverages at room temperature over a period of 60
days. Similarly Malav et al.(2014), found a sudden decrease in acidity observed
during storage of orange-based blended RTS beverages which could be
attributed to the chemical interaction between the organic constituents of orange-
based blended RTS beverage affected by the temperature and action of enzymes.

4.4.3 Ascorbic acid (mg/100ml)

Data pertaining to effect of different recipe treatments on the ascorbic
acid content of blended guava and papaya RTS under ambient storage
condition are presented in Table 4.16 and illustrated in Fig.4.14.

It is apparent from the data that ascorbic acid content in guava RTS of
all the treatments showed a decreasing trend with increasing period of storage (0
to 90 days). A significant difference in ascorbic acid was observed at the time of
preparation. It was found to be significant from 0 to 90 days of storage. At the
time of preparation, ascorbic acid was significantly higher (30.78 mg/100 ml)
with the treatment T;(10% Juice: 14% TSS: 0.3% acidity +75% Guava juice: 25%
Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava
juice: 50% Papaya juice) and Ty (10% Juice: 13% TSS: 0.3% acidity + 75%
Guava juice: 25% Papaya juice).While, minimum ascorbic acid content was
recorded (29.95 mg/100 ml) with the treatment T,, (10% Juice: 11% TSS: 0.3%
acidity +25% Guava juice: 75% Papaya juice).The treatment Ts and Tg were

statistically at par.

Thereafter, at 30 days of storage, the level of ascorbic acid decreased
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Table 4.16: Effect of different recipe treatments on Ascorbic acid (mg/100 ml)

of stored guava and papaya blended RTS

Treatments Storage period (in days)
0 30 60 90

To(10% Juice: 15% TSS: 0.3% acidity 30.60 30.54 29.72 28.33
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 3055 3049 2964  28.12
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 3072 3066 2989 2850
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 3078 3070 29.95  28.56
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 3050 3043 29.53  27.98
T5(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 3045 3040 2945 27.85
T6(10% Juice: 13% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 3066 30.60 2981 2842
T7(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 3033 3030 2921 2768
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 3041 3036 2933 27.76
Ty(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 3018 3012 2912 2751
T10(10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice) 2995 2990 2877 2692
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 3010 3006 2898 27.45
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 3002 29.98 2886 27.16
SEm+ 0.012 0.011 0.01 0.009
CD at 5% 0.04 0.03 003 0.02
CV 0.07 006 0.06 0.05
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and was recorded to be significant. Maximum ascorbic acid was observed (30.70
mg/100 ml) with the treatment T,(10% Juice: 14% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T (10% Juice: 13% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice).While minimum ascorbic acid
content was recorded T1,(29.90 mg/100 ml) with the treatment T,, (10% Juice:
11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice).The treatment T,
and Ts were statistically at par.

After 60 days of storage, maximum ascorbic acid was observed (29.95
mg/100ml) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T (10% Juice: 13% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice). While minimum ascorbic acid
content was recorded Tio (28.77 mg/100 ml) with the treatment T,, (10% Juice:
11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice).

After 90 days of storage, maximum ascorbic acid was recorded
(28.56 mg/100 ml) with the treatment T;(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS:
0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T (10% Juice: 13% TSS:
0.3% acidity + 75% Guava juice: 25% Papaya juice.While minimum ascorbic acid
content was recorded Ti2 (26.92 mg/100 ml) with the treatment T,,(10% Juice:
11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice).

The decrease in ascorbic acid in RTS during storage might be due
to oxidation or irreversible conversion of L- ascorbic acid into dehydro-ascorbic
acid in the presence of enzyme ascorbic acid oxidase (ascorbinase) caused by
trapped or residual oxygen in the glass bottles. Similar reduction in ascorbic acid
content have also been reported by Baramanray (1995), in guava nectar and
Saravanan et al. (2004), in papaya RTS.The present findings are in agreement
with the report of Deka and Bidyut (2000), who observed that ascorbic acid
content of mango and pineapple blended RTS beverage decreased continuously

during storage at room temperature. Similar findings were also reported by Jakhar
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et al.(2013), in guava and barbados cherry blended beverage and Byanna et
al.(2012) in orange -pomegranate blended RTS.
4.2.4 pH

Data pertaining to effect of different recipe treatments on the pH value
of blended guava and papaya RTS under ambient condition of storage are
presented in Table 4.17 and illustrated in Fig. 4.15.

It is evident from the data that the pH value in blended guava and
papaya RTS showed a decreasing trend with increasing period of storage (0-90
days). However, a significant difference in the pH value was observed upto 90
days of storage. At the time of preparation, maximum pH value was observed
(4.18) with the treatment T;(10% Juice: 14% TSS: 0.3% acidity + 75% Guava
juice: 25% Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3% acidity+
50% Guava juice: 50% Papaya juice) and Tg(10% Juice: 13% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice).While, minimum pH was
observed (3.50) with the treatment Tyo (10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice). The differences between treatments T,
and T,, Teand T,, T, and T,, T, and T5, T and T were statistically at par.

At 30 days of storage, the recipe was found to influence
significantly the pH of RTS and it was maximum(4.10) with the treatment
T5(10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice)
followed by T,(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice: 50%
Papaya juice) and T4(10% Juice: 13% TSS: 0.3% acidity + 75% Guava juice:
25% Papaya juice).While, minimum pH was observed (3.42) with the treatment
T1o (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya
juice) .The differences between treatments T, and T,, Toand T,, T, and T,, T,
and T, Tg and Tgwere statistically at par.

At 60 days of storage, maximum pH value was recorded (3.9) under
the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice: 75%
Papaya juice) followed by T, (10% Juice: 14% TSS: 0.3% acidity+ 50% Guava
juice: 50% Papaya juice) and Tg(10% Juice: 13% TSS: 0.3% acidity+75%

Guava juice: 25% Papaya juice). While, minimum pH was observed (3.22) with
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papaya blended RTS
Treatments Storage period (in days)
0 30 60 90

To(10% Juice: 15% TSS: 0.3% acidity 3.95 3.87 3.67 3.29
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 3.92 384 364 3.26
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 4.12 4.04 3.84 346
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 4.18 4.10 390 3:52
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 389 381 361 323
Ts(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 386 3.18 358 320
Te(10% Juice: 13% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 4.05 397 317 339
T7(10% Juice: 12% TSS: 0.3% acidity 3.74 3.66 3.46 3.08
+ 25% Guava juice: 75% Papaya juice)
Ts(10% Juice: 12% TSS: 0.3% acidity 3.83 3.75 3.55 3.17
+ 50% Guava juice: 50% Papaya juice)
To(10% Juice: 12% TSS: 0.3% acidity 3.67 3.59 3.39 3.01
+75% Guava juice: 25% Papaya juice)
T10(10% Juice: 11% TSS: 0.3% acidity ~ 3.50 3.42 3.22 2.84
+ 25% Guava juice: 75% Papaya juice)
T11(10% Juice: 11% TSS: 0.3% acidity ~ 3.62 3.54 3.34 2.96
+50% Guava juice: 50% Papaya juice)
T12(10% Juice: 11% TSS: 0.3% acidity ~ 3.56 3.48 3.28 2.90
+75% Guava juice: 25% Papaya juice)
SEm+ 0.011 0.010 0.009 0.007
CD at5% 0.03 0.03 0.03 0.02
CvV 0.07 0.48 0.43 0.40
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the treatment T1o (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75%
Papaya juice) The differences between treatments T, and T,, Toand T,, T, and

T, T, and Tg, Ts and T4 were statistically at par.

After 90 days of storage, maximum pH value was recorded (3.52)
under the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 25% Guava juice:
75% Papaya juice) followed by T, (10% Juice: 14% TSS: 0.3% acidity+ 50%
Guava juice: 50% Papaya juice) and T¢(10% Juice: 13% TSS: 0.3% acidity+
75% Guava juice: 25% Papaya juice). While, minimum pH was observed
(2.84) with the treatment T1o (10% Juice: 11% TSS: 0.3% acidity + 25% Guava
juice: 75% Papaya juice), The differences between treatments T, and T, were

statistically at par.

The increased acidity and TSS under all the cultivar and recipe
treatments during storage had a corresponding decrease in pH. Hence, the
reduction in pH could be attributed to simultaneous increase in acidity and TSS
of RTS irrespective of their storage temperature. The present findings are in
agreement with those of Malav et al. (2014), in orange -based blended RTS
beverages and Sindumathi et al.(2013), in flavored papaya-pineapple blended
RTS beverage, respectively.

4.4.5 Reducing sugar (%)

Data pertaining to effect of different recipe treatments on the
reducing sugar of blended guava and papaya RTS under ambient condition

storage are presented in Table 4.18 and illustrated in Fig. 4.16.

It is evident from the data that the different recipes influenced the
reducing sugar content of blended guava and papaya RTS and showed an
increasing trend with increasing period of storage (0-90 days). The reducing sugar
was recorded to be significant from 0 to 90 days of storage. At the time of
preparation, the maximum (6.98%) reducing sugar was observed with the
treatment T, (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya
juice) followed by T,, (10% Juice: 11% TSS: 0.3% acidity +75% Guava juice:
25% Papaya juice) and T,; (10% Juice: 11% TSS: 0.3% acidity +50% Guava

juice: 50% Papaya juice). The minimum reducing sugar was recorded (6.08%)
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Table 4.18: Effect of different recipe treatments on reducing sugar (%) of

stored guava and papaya blended RTS

Treatments Storage period (in days)
0 30 60 90

To(10% Juice: 15% TSS: 0.3% acidity 6.27 6.45 6.52 6.66
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 6.32 650 6.61 6.72
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 6.15 630 636 6.54
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.08 6.25 6.29 6.48
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 6.40 658 6.70 6.80
Ts(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 6.45 6.65 6.76 6.8
Te(10% Juice: 13% TSS: 0.3% acidity
+ 75% Guava juice: 75% Papaya juice) 6.22 638 0.45 6.60
T7(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 6.60 683 6.95 7.08
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 650 6.71 684 6.98
To(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.72 6.90 7.03 1
T10(10% Juice: 11% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 6.98 710 725 739
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 6.85 6.98 71 725
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.91 7.03 720 731
SEm+ 0.019 0.016 0.016 0.013
CD at 5% 0.06 0.05 0.05 0.04
CvV 0.51 0.43 0.41 0.32
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with the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice:
25% Papaya juice). The treatments T,, and T,;, Tg and T, T; and T,, T, and T,

T, and T, T, and T, were found statistically at par.

At the time of 30 days storage, maximum reducing sugar was observed
(7.1%) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +25% Guava
juice: 75% Papaya juice) followed by T,, (10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) and T,; (10% Juice: 11% TSS: 0.3%
acidity +50% Guava juice: 50% Papaya juice). The minimum reducing sugar
was recorded (6.25%) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice). The treatments T, and Ty, T, and T, and

T, and T, were found statistically at par.

After 60 days of storage maximum reducing sugar was recorded (7.25%)
with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75%
Papaya juice) followed by T,, (10% Juice: 11% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) and T, (10% Juice: 11% TSS: 0.3% acidity +50% Guava
juice: 50% Papaya juice). The minimum reducing sugar was recorded (6.29%)
with the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice:

25% Papaya juice). The treatments T,, and T,, were found statistically at par.

After 90 days of storage, maximum reducing sugar was recorded (7.39%) with the
treatment T, (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya
juice) followed by T, (10% Juice: 11% TSS: 0.3% acidity +75% Guava juice:
25% Papaya juice) and T,; (10% Juice: 11% TSS: 0.3% acidity +50% Guava
juice: 50% Papaya juice). The minimum reducing sugar was recorded (6.48%)
with the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice:
25% Papaya juice).

The increase in sugars during storage may be attributed due to gradual
inversion of non reducing sugars to the reducing sugars by the hydrolysis process.
These results are in close conformity with the findings of Tiwari (2000), who
reported an increase in reducing sugar content during storage of the RTS
beverages prepared from guava-papaya (70:30) blends. Nidhi et al. (2007)

reported that total sugars and reducing sugars increased, while total phenols
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decreased in both the beverages with the increase in storage duration.

4.4.6 Non-reducing sugar (%)

Data pertaining to effect of different treatments on non-reducing sugar of
blended guava and papaya RTS under ambient condition storage are presented
in Table4.19 and illustrated in Fig.4.17.

Itis evident from the data that the non-reducing sugar in blended guava
and papaya RTS showed a decreasing trend with increasing period of storage
(0-90 days). The non-reducing sugar was found to be significant from 0 to 90
days of storage. At the time of preparation, significant maximum non-reducing
sugar was recorded (14.06 %) with the treatment T5(10% Juice: 14% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice) followed by T,(10% Juice: 14%
TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T4(10% Juice: 13%
TSS: 0.3% acidity + 75% Guava juice: 25% Papaya juice).While, minimum non-
reducing sugar was observed (13.64%) with the treatment Ty (10% Juice: 11%
TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice).The treatments T, and
Te, Tgand Ty, Toand Ty, T, and T5, T and T4, T, and T,, were significantly at
par.

After 30 days of storage, significantly maximum non-reducing sugar
was recorded (13.93 %) with the treatment T,(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) followed by T,(10% Juice: 14% TSS:
0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T¢(10% Juice: 13% TSS:
0.3% acidity + 75% Guava juice: 25% Papaya juice).While, minimum non-
reducing sugar was observed (13.56%) with the treatment Ty (10% Juice: 11%
TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice).The treatments T, and
T, Tsand T4, Tgand T, ,T,; and Tq, were significantly at par.

After 60 days of storage maximum non reducing-sugar was
recorded(13.91 %) with the treatment T4(10% Juice: 14% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T¢(10% Juice: 13% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice).While, minimum non-reducing
sugar was observed (13.46%) with the treatment Ty (10% Juice: 11% TSS: 0.3%
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Table 4.19: Effect of different recipe treatments on Non- reducing (%) sugar

of stored guava and papaya blended RTS

Treatments Storage period (in days)
0 30 60 90

To(10% Juice: 15% TSS: 0.3% acidity + No 1398 13.82 13.78 13.68
Blending)
T1(10% Juice: 14% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) 1396 1381 1372 1364
T,(10% Juice: 14% TSS: 0.3% acidity + 50%
Guava juice: 50% Papaya juice) 1402 139 1388 1373
T3(10% Juice: 14% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) 1406 1393 1391 1375
T4(10% Juice: 13% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) 1392 1377 1368 13.60
T5(10% Juice: 13% TSS: 0.3% acidity + 50%
Guava juice: 50% Papaya juice) 1391 13.73 1365 1355
T6(10% Juice: 13% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) 13.99 1385 1381 1369
T,(10% Juice: 12% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) 1385 1367 1359 1348
Tg(10% Juice: 12% TSS: 0.3% acidity + 50%
Guava juice: 50% Papaya juice) 1389 1371 1361 1352
Ty(10% Juice: 12% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) 13.79 1364 1355 1346
T10(10% Juice: 11% TSS: 0.3% acidity +25% 1364 1356 1346 13.36
Guava juice: 75% Papaya juice) ' ' ' '
T11(10% Juice: 11% TSS: 0.3% acidity +50%
Guava juice: 50% Papaya juice) 13.71 1361 1351 1343
T12(10% Juice: 11% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) 1369 1359 1347 1340
SEm+ 0.011 0.008 0.010 0.008
CD at 5% 0.03 0.02 0.03 0.02
CV 0.15 0.10 0.13 0.10
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acidity +25% Guava juice: 75% Papaya juice).The treatments T, and T, Tgand T,

T,and T; ,Tgand Ty, T,, and Ty were significantly at par.

After 90 days of storage, maximum non-reducing sugar was
recorded(13.75%) with the treatment T,(10% Juice: 14% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T¢(10% Juice: 13% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice).While, minimum non-reducing
sugar was observed (13.36%) with the treatment T1o (10% Juice: 11% TSS: 0.3%
acidity +25% Guava juice: 75% Papaya juice).The treatments T, and T, Tgand T,

Ty and T, , T, and Ty were significantly at par.

These results are in close conformity with the report of Brekke et
al. (1976), who reported that the decrease in sucrose content in papaya nectar was
correlated with an increase in storage temperature which showed maximum
increase in reducing sugar content, whereas, the non-reducing sugar followed a
decreasing trend. Singh (2005), also reported that the reducing sugar increased
significantly and gradual decrease in non-reducing sugar was observed with the

advancement of storage period in RTS and nectar of custard apple.

4.4.7. Total sugar (%)

Data pertaining to effect of different recipe treatments on the total sugar
of blended guava and papaya RTS under ambient condition storage are presented
in Table 4.20 and illustrated in Fig.4.18.

It is clear from the data that total sugar content of RTS showed
an increasing trend with increasing period of storage (0 to 90 days). A significant
difference in total sugar was observed atthe time of storage. The total sugar
content of RTS was found to be significant from 0 to 90 days of storage. At
the time of preparation, total sugar was found significantly higher (20.62%) with
the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75%
Papaya juice) followed by T,, (10% Juice: 11% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) and T,; (10% Juice: 11% TSS: 0.3% acidity +50%
Guava juice: 50% Papaya juice). The minimum total sugar was recorded
(20.14%) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava
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Table 4.20: Effect of different recipe treatments on Total sugar (%) of stored
guava and papaya blended RTS

Treatments Storage period (in days)
0 30 60 90

To(10% Juice: 15% TSS: 0.3% acidity 20.25 20.27 20.30 20.34
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 20.28 2031 2033 2036
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 20.17 20.20 20.24 20.21
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 20.14 20.18 20.20 20.23
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 20.32 20.35 20.38 20.40
Ts(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 20.36 20.38 20.41 20.43
Te(10% Juice: 13% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 20.21 20.23 20.26 20.29
T7(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 20.45 20.50 20.54 20.56
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 20.39 20.42 20.45 20.50
To(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 2051 20-54 2058 20.63
T10(10% Juice: 11% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 20.62 20.66 20.71 20.15
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 20.56 20.59 20.62 20.68
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 20.60 20.62 20.67 20.71
SEm+ 0.01 0.008 0.011 0.08
CD at5% 0.03 0.02 0.03 0.02
CvV 0.09 0.07 0.1 0.07
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juice: 25% Papaya juice). The treatments T, and T, Tgand T; T, and T, T, and
T,were found statistically at par.

At 30 days of storage, the maximum total sugar content was
observed (20.66 %) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice) followed by T,, (10% Juice: 11% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) and T,; (10% Juice: 11%
TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice). The minimum total
sugar was recorded (20.18%) with the treatment T, (10% Juice: 14% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice). The treatments T, and Tjwere
found statistically at par.

After 60 days of storage, maximum total sugar was found (20.71%)
with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice:
75% Papaya juice) followed by T,, (10% Juice: 11% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) and T,; (10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice). The minimum total sugar was recorded
(20.20%) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava
juice: 25% Papaya juice). The treatments T and T,, T, and T, T, and T, were
found statistically at par.

At the end 90 days of storage, maximum total sugar content was
observed (20.75%) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice) followed by T,, (10% Juice: 11% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) and T,; (10% Juice: 11%
TSS: 0.3% acidity +50% Guava juice: 50% Papaya juice). The minimum total
sugar was recorded (20.23%) with the treatment T, (10% Juice: 14% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice). The treatments T, and T, T4 and
T, were found statistically at par.

The increase in reducing sugar as well as total sugar corresponded to
the increase in TSS (total soluble solids) and ultimate decrease in non-reducing
sugar in both the beverages during storage period .The variation in different

fractions of sugar might be due to hydrolysis of polysaccharides like
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starch, pectin and inversion of non-reducing sugar into reducing sugar, as
increase in reducing sugar was co-related with the decrease in non-reducing
sugar. The increased level of total sugar was probably due to conversion of starch

and pectin into simple sugars.

The present findings are in close conformity with the report of Tripathi et al.
(1992), who reported that there was a continuous increase in the level of total
sugar (11.2% to 18.6%) in pineapple-guava blended RTS. Similar finding
were also reported by Nidhi et al. (2007), who analyzed the bael-guava ready-to-
serve beverage and squash. They reported that total sugars and reducing sugars
increased, with the increase in storage period. Choudhary and Dikshit (2006)
reported that there was an increasing trend of total and reducing sugar in
guava nectar and RTS with increasing period of storage under ambient
condition.

4.5 Organoleptic evaluation of guava and papaya RTS during

storage
Organoleptic evaluation of guava and papaya RTS stored under ambient

condition was done at 30 days interval by a panel of ten judges.

4.5.1 Colour and appearances

Data pertaining to change in colour and appearance score of RTS during
storage under ambient condition are presented in Table 4.21 and illustrated in
Fig. 4.19. The mean score for colour and appearance of different treatments were
recorded at 0, 30, 60 and 90 days and observed that organoleptic score for colour
and appearance continuously decreased with all the treatments upto 90 days of
storage.

At the time of preparation, significantly maximum mean for colour and
appearance score was recorded (7.5) with the treatment T, (10% Juice: 14% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice) followed by T, (10% Juice:
14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T, (10% Juice:
13% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The minimum
mean score was recorded (6.5) with the treatment T,, (10% Juice: 11% TSS: 0.3%

acidity +75% Guava juice: 25% Papaya juice). The treatments T, and T; were



Table 4.21: Effect of different recipe treatments on colour and appearance
(Organoleptic score) of stored guava and papaya blended RTS
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Treatments Storage period
0 day 30 days 60 days 90 days

To(10% Juice: 15% TSS: 0.3% acidity 7.10 7.07 6.81 6.11
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7:46 745 719 6.49
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 7.50 74l 715 6.45
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 712 7.05 6.79 6.09
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 740 7.35 7.09 6.39
Ts(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 7.00 6.95 6.69 5.99
Te(10% Juice: 13 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.81 6.76 6.50 5.80
T7(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.20 715 6.89 6.19
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 6.93 6.88 6.62 5.92
To(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.66 6.61 6.35 5.65
T10(10% Juice: 11% TSS: 0.3% acidity
+25% Guava juice: 75% Papaya juice) 6.75 6.70 6.44 574
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 6.70 6.65 6.39 5.69
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 6.50 6.45 6.19 549
SEm+ 0.01 0.009 0.008 0.008
CD at 5% 0.02 0.03 0.02 0.02
Cv 0.25 0.22 0.22 0.23
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found statistically at par.

After 30 days of storage, significantly maximum mean score for
colour and appearance was recorded (7.45) with the treatment T, (10% Juice:
14% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice) followed by T,
(10% Juice: 14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T,
(10% Juice: 13% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The
minimum mean score was recorded (6.45) with the treatment T,, (10% Juice:
11% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The treatments T,

and T, were found statistically at par.

After 60 days of storage, maximum mean score for colour and
appearance was recorded (7.19) with the treatment T, (10% Juice: 14% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice) followed by T, (10%
Juice: 14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T,
(10% Juice: 13% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice).
The minimum mean score was recorded (6.19) with the treatment T,, (10%
Juice: 11% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The
treatments T, and T, were found statistically at par.

After 90 days of storage, maximum mean score for colour and
appearance was recorded (6.49) with the treatment T, (10% Juice: 14% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice) followed by T, (10% Juice:
14% TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T, (10% Juice:
13% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya juice). The minimum
mean score was recorded (5.49) with the treatment T,, (10% Juice: 11% TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice).

4.5.2 Aroma

Data pertaining to change in aroma of organoleptic score of RTS during
storage under ambient condition are presented in Table 4.22 and illustrated in
Fig. 4.20. The mean score for aroma for different treatments were recorded at 0,
30, 60 and 90 days and observed that organoleptic score for aroma continuously

decreased with all the treatments upto 90 days of storage.

At the time of preparation, the maximum mean for aroma score was
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Table 4.22: Effect of different recipe treatments on Aroma (Organoleptic score) of

stored guava and papaya blended RTS

Treatments Storage period(in days)
0 day 30 days 60 days 90 days

Ty(10% Juice: 15% TSS: 0.3% acidity 7.75 7.52 7.40 7.16
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 764 741 7.29 7.05
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 7.97 774 762 /.38
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 8.22 7.99 787 763
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 758 735 723 6.99
T5(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 7 748 /.36 712
T6(10% Juice: 13 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 789 7.66 7.4 7:30
T,(110% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 779 7.06 6.94 6.70
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 740 717 7.05 681
Ty(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 746 723 711 6.87
T10(10% Juice: 11% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 6.95 6.72 6.60 6.36
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 7.05 6.82 6.70 646
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 712 6.89 6.77 6.3
SEm=+ 0.014 0.014 0.011 0.009
CD at 5% 0.04 0.04 0.03 0.03
CVv 0.31 0.33 0.28 0.22




115

S papudiq eAeded

pue eAEng paao)s Jo (3103s nddjoues.i()) ewoae uo sjuduweda) 9drdda JUIIJIP JO 1WA 0T “SIA

(448

TTL

0TL

61

81

L1 91 Gl A €1 ral L

0L

skepoem shepo9  skeposm Aepom

BUIOLY




116

recorded (8.22) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T (10% Juice: 13% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice). The minimum mean score was
recorded (6.95) with the treatment T, (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice) . The treatments T, and Tg, T, and T, were
statistically at par.

After 30 days of storage period, the maximum mean score for aroma was
recorded (7.99) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75%
Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice) and T (10% Juice: 13% TSS: 0.3%
acidity+75%Guava juice: 25% Papaya juice). The minimum mean score was
recorded (6.72) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice). The treatments T, and T were statistically at
par.

After 60 days of storage, maximum mean score for aroma was recorded
(7.87) with the treatment T;(10% Juice: 14% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by T,(10% Juice: 14% TSS: 0.3% acidity+
50% Guava juice: 50% Papaya juice) and T, (10% Juice: 13% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) The minimum mean score was
recorded (6.6) with the treatment T,; (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice).

After 90 days of storage period, similar trend was observed.

4.5.3 Taste

Data pertaining to change in taste of organoleptic score of RTS during
storage under ambient condition are presented in Table 4.23 and illustrated in
Fig. 4.21. The mean score for taste for different treatments were recorded at 0, 30,
60 and 90 days and observed that organoleptic score for taste continuously

decreased with all the treatments upto 90 days of storage.

At the time of preparation, maximum mean for taste score was recorded
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Table 4.23: Effect of different recipe treatments on taste (Organoleptic score) of
stored guava and papaya blended RTS

Treatments Storage period (in days)

0 day 30 days 60 days 90 days

To(10% Juice: 15% TSS: 0.3% acidity 8.45 8.24 8.09 7.99
+ No Blending)

T1(10% Juice: 14% TSS: 0.3% acidity

+ 25% Guava juice: 75% Papaya juice) 8.10 7.89 7.74 7.64
D00 dice: L% TSSOy se0  s3  sa a4
1753 Guva juice 25% Papmya juice) 5% 361 B4 a3
580k Gua joce: 7ov6 Pupayajuice) 503 8@ 78 77
+50% Guava juice: 500 Popmva uicy) 521 7@ 781797
I;(Slozo/coajl;:fae j uliie%)Z-IS-?A)S Egbi?aﬁii%g/ 8.65 8.44 8.29 8.19
e
500 Guava juice 5006 Papeyjuicyy 780 768 753 743
17596 Guava jice: 25% Papayauicey 7% 775 780 780
550 Guava juce: 150 papayauicey T4 719 7o 6o
Y40% Guava pice. 50% papaye icey 54 73 718 708
7o Guava pice. 25% papmya icey 7S T4 728 7as
SEm:+ 0019 0016 0008  0.006
CD at 5% 0.06 0.05 0.02 0.02

CvV 0.41 0.34 0.18 0.15
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(8.82) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by T, (10% Juice: 13% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) and T,(10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice).The minimum mean score was
recorded (7.4) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice). The treatments T4 and T, were statistically par.

After 30 days of storage, maximum mean score for taste was recorded
(8.61) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by Ty (10% Juice: 13% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) and T, (10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice). The minimum mean score was
recorded (7.19) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice). The treatments T, and T, were statistically at
par.

After 60 days of storage, maximum mean score for taste was recorded
(8.46) with the treatment T4 (10% Juice: 14% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) followed by T, (10% Juice: 13% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) and T, (10% Juice: 14% TSS: 0.3%
acidity+ 50% Guava juice: 50% Papaya juice). The minimum mean score was
recorded (7.04) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity + 25%
Guava juice: 75% Papaya juice).

After 90 days of storage period, similar trend was observed.
4.5.4 Overall acceptability

Data pertaining to change in overall acceptability of organoleptic score
of RTS during storage under ambient condition are presented in Table 4.24 and
illustrated in Fig. 4.22.The mean score for overall acceptability of different
treatments were recorded at 0, 30, 60 and 90 days and observed that organoleptic
score for overall acceptability continuously decreased with all the treatments upto

90 days of storage.

At the time of preparation, the maximum mean for overall acceptability
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Table 4.24: Effect of different recipe treatments on overall acceptablility
(Organoleptic score) of stored guava and papaya blended RTS

Treatments Storage period

0 day 30 days 60 days 90 days
To(10% Juice: 15 % TSS: 0.3% acidity 7.77 7.61 7.43 7.08
+ No Blending)
T1(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.74 7.58 7.40 7.06
T,(10% Juice: 14% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 8.01 7.84 7.67 7.32
T3(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 8.04 7.88 7.70 7.36
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.67 7.56 7.39 7.04
Ts(10% Juice: 13% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 7.64 741 7.24 6.89
Te(10% Juice: 13 % TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 7.78 7.62 7.44 7.09
T7(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.39 7.23 7.05 6.71
Tg(10% Juice: 12% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 7.40 7.24 7.06 6.72
To(10% Juice: 12% TSS: 0.3%acidity
+75% Guava juice: 25% Papaya juice) 7.36 7.19 7.02 6.67
T10(10% Juice: 11% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 7.03 6.87 6.69 6.34
T11(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 7.09 6.93 6.75 6.41
T12(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 7.08 6.91 6.74 6.39
SEm+ 0.009 0.008 0.008 0.006
CD at5% 0.03 0.02 0.02 0.02
CvV 0.21 0.2 0.19 0.15
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score was recorded (8.04) with the treatment T, (10% Juice: 14% TSS: 0.3%
acidity +75% Guava juice: 25% Papaya juice) followed by T,(10% Juice: 14%
TSS: 0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T, (10% Juice: 13%
TSS: 0.3% acidity+75% Guava juice: 25% Papaya juice). The minimum mean
score was recorded (7.03) with the treatment T,, (10% Juice: 11% TSS: 0.3%
acidity + 25% Guava juice: 75% Papaya juice). The treatments T;and T, T, and
Ty, Toand T, T,and Tg, Tgand T, T,and Ty T, and T,, were statistically
par.

After 30 days of storage, maximum mean score for overall acceptability
was recorded (7.88) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS:
0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T, (10% Juice: 13% TSS:
0.3% acidity+75% Guava juice: 25% Papaya juice). The minimum mean score
was recorded (6.87) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments Tg and T,, T, and T, T,
and T, T,; and T,, were statistically at par.

After 60 days of storage, maximum mean score for overall acceptability
was recorded (7.70) with the treatment T, (10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) followed by T, (10% Juice: 14% TSS:
0.3% acidity+ 50% Guava juice: 50% Papaya juice) and T, (10% Juice: 13% TSS:
0.3% acidity+75% Guava juice: 25% Papaya juice). The minimum mean score
was recorded (6.69) with the treatment T,, (10% Juice: 11% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice). The treatments Tgand T, T, and T, Tg

and T, T,; and T,, were statistically par.

After 90 days of storage, similar trend was observed.

Overall acceptability is an expression of individual sensory parameters
like appearance, colour, taste, flavor and consistency. Therefore, a change in
individual parameters is reflected on the change in overall acceptability of the
products. A considerable decrease in the organoleptic mean score was observed in

both nectar and RTS at all the intervals of storage. The organoleptic scores were
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higher upto 30 days of storage there after decreased further by the end of the
storage. This is in conformation with the work of Mahadeviah (1996), that the
acceptability rate decreased due to colour range and the product was slightly
acceptable which might be due to conversion of vitamin C and polyphenol into di
or poly carbonyl compounds. Similar findings were observed by Tiwari (2000), in
guava and papaya blends. Among all blends of RTS, 75% guava:35% papaya
blend was found most acceptable over control rating (Ts- 8.04) and was at par with
50% guava:50% papaya blend rating (T.-8.01) with 10% juice:14%TSS:0.3%
acidity found as best recipe. All the organoleptic quality attributes are also affected

by different fruit pulp/juice blending ratios.

There are many other extrinsic factors which determine the storage
stability of products and temperature plays an important role among them. There
are certain biochemical changes which occurs under low pH and high temperature
that leads to the formation of brown pigments and produces off flavour in the
beverages. The other possible reasons could be the loss of volatile aromatic
substances responsible for flavour and taste which decreased acceptability in
storage at ambient condition. The present findings are in accordance with the view
of Jain and Asati (2004), who reported a decrease in overall acceptability of guava
with storage period. Similar results were obtained by Harnanan et al. (1980) and
Baramanray et al. (1995). The decrease in overall acceptability rating during
storage is due to decrease in rating of colour, flavour, taste and texture of the fruit
pulp. Similarly, Chan and Cavaletto (1982), have reported change in sensory
quality of aseptically processed guava and papaya puree during storage.

4.6 Benefit: Cost ratio

Data pertaining to effect of different recipe treatments on the Benefit:
Cost ratio of blended guava and papaya nectar and RTS are presented in Table
4.25 and 4.26.

4.6.1 Benefit: Cost ratio of blended guava and papaya nectar

The results revealed that the highest cost of production (749.00) was recorded with
the treatment T, (20% juice: 20% TSS: 0.3% acidity+ No Blending) while, it was
lowest (646.96) under the treatment T (20% juice: 16% TSS: 0.3% acidity+25%
Guava: 75% papaya). The highest net return (853.04) and benefit: cost ratio (1.32)
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Table 4.25: Effect of recipe treatments on economics of blended guava and

papaya nectar

Cost of Gross Net return  Benefit :
Treatments o du(;stio(il (Rs) return 100 100 Cost
P bottle( Rs) bottle(Rs) ratio
Ty(20% Juu_:e: 20% TSS: 0.3% acidity 749.00 1500 751.00 1.00
+ No Blending)
T(20% Juice: 19% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 666.71 1500 833.29 1.25
T,(20% Juice: 19% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 696.65 1500 803.35 1.15
T3(20% Juice: 19% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 724.83 1500 775.17 1.07
T4(20% Juice: 18% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 665.21 1500 834.79 1.25
T5(20% Juice: 18% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 689.15 1500 810.85 1.18
Ts(20% Juice: 18% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 723.33 1500 776.67 1.07
T,(20% Juice: 17% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 654.51 1500 845.49 1.29
Tg(20% Juice: 17% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 684.85 1500 815.15 1.19
To(20% Juice: 17% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 712.83 1500 787.17 1.10
T14(20% Juice: 16% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 646.96 1500 853.04 1.32
T1(20% Juice: 16% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 677.35 1500 822.65 1.21
T1,(20% Juice: 16% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 705.33 1500 794.67 1.13




125

was recorded in the treatment of Tio (20% juice: 16% TSS: 0.3% acidity+25%
Guava: 75% papaya) while, both values were recorded lowest (751.00) and (1.00)
under the treatment Ty (20% juice: 20% TSS: 0.3% acidity+ No Blending),
respectively. The highest benefit: cost ratio under the treatment of Ty could be
attributed to good gross monetary returns and comparatively moderate cost of
production that resulted in high benefit: cost ratio. The lowest benefit: cost ratio in

treatment Ty may be due to lowest gross monetary returns.

4.6.2 Benefit: Cost ratio of blended guava and papaya RTS

The results revealed that the highest cost of production (590.91) was
recorded with the treatment T, (10% Juice: 14% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) while, it was lowest (539.34) under the treatment
T,0(10% Juice: 11% TSS: 0.3% acidity + 25% Guava juice: 75% Papaya
juice).The highest net return (960.66) and benefit: cost ratio (1.78) was recorded in
the treatment T,,(10% Juice: 11% TSS: 0.3% acidity + 75% Guava juice: 25%
Papaya juice) while, both was (909.09) and (1.54) recorded lowest under the
treatment T, (10% Juice: 14% TSS: 0.3% acidity +75% Guava juice: 25% Papaya
juice), respectively. The highest benefit: cost ratio under the treatment of T,
could be attributed to good gross monetary returns and comparatively
moderate cost of production that resulted in high benefit: cost ratio. The lowest
benefit: cost ratio (1.54) in treatment T, may be due to lowest gross monetary

returns.
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Table 4.26: Effect of recipe treatments on economics of blended guava and papaya

RTS
Cost of Gross Net return  Benefit:
Treatments production return 100 100 Cost
(Rs) bottle( Rs)  bottle(Rs) ratio
0 ice: 0, . 0, idi

To(10% Juice: 15% TSS: 0.3% acidity 589 50 1500 910.50 155
+ No Blending)
T(10% Juice: 14% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 561.84 1500 938.16 1.67
T,(10% Juice: 14% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 574.67 1500 925.33 1.61
T5(10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 590.91 1500 909.09 1.54
T4(10% Juice: 13% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 554.34 1500 945.66 1.71
T5(10% Juice: 13% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 567.18 1500 932.82 1.64
T(10% Juice: 13% TSS: 0.3% acidity
+ 75% Guava juice: 25% Papaya juice) 583.41 1500 916.59 1.57
T5(10% Juice: 12% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 546.84 1500 953.16 1.74
Tg(10% Juice: 12% TSS: 0.3% acidity
+ 50% Guava juice: 50% Papaya juice) 559.65 1500 940.35 1.68
To(10% Juice: 12% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 575.91 1500 924.09 1.60
T;9(10% Juice: 11% TSS: 0.3% acidity
+ 25% Guava juice: 75% Papaya juice) 539.34 1500 960.66 1.78
T;1(10% Juice: 11% TSS: 0.3% acidity
+50% Guava juice: 50% Papaya juice) 552.17 1500 947.83 1.72

T;2(10% Juice: 11% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) 568.41 1500 931.59 1.64




CHAPTER-V
SUMMARY AND CONCLUSIONS

The present investigation entitled “Studies on effect of blending impact
of guava (Psidium guajava L.) and papaya (Carica papaya L.) pulp on recipe
standardization of blended nectar and RTS (ready to serve) beverages” was
conducted in the Horticulture Processing Laboratory Department of Fruit
Science, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur
(C.G.) during the year 2015-16.The investigation was undertaken with a view to
assess the physico-chemical composition of guava and papaya fruit, impact of
blending on recipe standarization of nectar and RTS, organoleptic quality and shelf
life of blended guava and papaya nectar and RTS beverages during storage upto
90 days under ambient condition.

The experimental material consisted of guava and papaya fruits and
thirteen treatments with combination of four recipe including one standard recipe
without blending and three blending ratio of guava and papaya i.e., 25:75, 50:50
and 75:25, respectively. The four different recipes were maintained with varying
levels of TSS for nectar (20-16%) and RTS (15-11%). Thus, the treatment
combinations were twenty six and replicated thrice under Completely Randomized
Design.

The fresh and mature fruits of guava and papaya were procured from the
Horticulture Farm, (IGKV) and analyzed for physico-chemical characters. Guava
and Papaya pulp were blended in required ratio as per treatment combination for
preparation of nectar and RTS. Prepared blended nectar and RTS were stored
under ambient condition upto 90 days of storage for their various chemical
studies. All the samples were analysed periodically at 30 days interval. The
results of the experiment obtained during studies are summarized as under:

The amount of ascorbic acid is one of the important parameter of nectar
and RTS to test their nutritive value. After processing, the ascorbic acid content in
blended guava and papaya nectar and RTS decreased with increase in storage
period upto 90 days at ambient condition. The maximum ascorbic acid was
retained in the nectar having recipe Tg (20% Juice: 18% TSS: 0.3% acidity + 75%
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Guava juice: 25% Papaya juice) and in RTS with the recipe T (10% Juice: 11%
TSS: 0.3% acidity + 75% Guava juice: 25% Papaya juice). The level of ascorbic
acid was found to be minimum in nectar Ty (20% Juice: 16% TSS: 0.3% acidity +
25% Guava juice: 75% Papaya juice) and RTS under the recipe T, (10% Juice:
11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice), respectively.

The acidity in blended guava and papaya nectar and RTS increased with
all the recipe treatments at increasing period of storage upto 90 days under
ambient condition. The acidity was found to be highest having recipe T,,( 20%
Juice: 16% TSS: 0.3%eacidity + 25% Guava juice: 75% Papaya juice) for nectar
and Tyo (10% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya
juice) for RTS.While, the recipe treatment T4( 20% Juice: 18 % TSS: 0.3%
acidity +75% Guava juice: 25% Papaya juice)for nectar and T3(10% Juice: 14%
TSS: 0.3% acidity + 75% Guava juice: 25% Papaya juice) for RTS had minimum
acidity during storage.

The TSS increased gradually in the nectar and RTS during storage period
upto 90 days at ambient condition. The maximum TSS content was recorded with
the treatment T, (20% Juice: 20% TSS: 0.3% acidity + No Blending) for nectar
and To (10% Juice: 15% TSS: 0.3% acidity + No Blending) for RTS. While, the
minimum TSS was recorded with the treatment T, (20% Juice: 16% TSS: 0.3%
acidity +75% Guava juice: 25% Papaya juice) for nectar and T, (10% Juice: 11%
TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) for RTS.

A gradual decline in the pH of nectar and RTS was recorded
throughout the storage period upto 90 days. The maximum pH was found with the
recipe T4 (20% Juice: 18% TSS: 0.3% acidity +75% Guava juice: 25% Papaya
juice) for nectar and T, (10% Juice: 14% TSS: 0.3% acidity + 75% Guava juice:
25% Papaya juice) for RTS during storage. Whereas, the minimum pH was noted
with the recipe T1o (20% Juice: 16% TSS: 0.3% acidity + 25% Guava juice: 75%
Papaya juice) in nectar and T (10% Juice: 11% TSS: 0.3% acidity +25% Guava
juice: 75% Papaya juice) in RTS during storage.

The total sugar content in nectar and RTS showed an increasing trend
with all the recipe treatments at the increasing period of storage upto 90 days
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under ambient condition. The treatment having recipe T,, (20% juice : 16% TSS
+0.3% acidity + 25% guava juice: 75% papaya juice) had a higher content of
total sugar in nectar and T;0(10% Juice: 11% TSS: 0.3% acidity +75% Guava
juice: 25% Papaya juice) for RTS, while the recipe T¢ (20% Juice: 18 % TSS:
0.3% acidity +75% Guava juice: 25% Papaya juice) in nectar and T, (10% Juice:
14% TSS: 0.3%acidity + 75% Guava juice: 25% Papaya juice) in RTS contained
its minimum level during storage upto 90 days.

There was also an increasing trend of reducing sugar in nectar and RTS
with all the recipe treatments at increasing period of storage under ambient
condition. The treatment having recipe T,,(20% juice : 16% TSS +0.3% acidity +
25% guava juice: 75% papaya juice) had a higher content of reducing sugar in
nectar and for RTS T10(10% Juice: 11% TSS: 0.3%acidity +25% Guava juice:
75% Papaya juice), while the recipe T¢(20% juice :18% TSS :0.3% acidity
+25%guava juice: 75% papaya juice) in nectar and T5(10% Juice: 14% TSS: 0.3%
acidity + 75% Guava juice: 25% Papaya juice) in RTS contained its minimum
level during storage upto 90 days.

A progressive decrease in non-reducing sugar was noted throughout the
storage period upto 90 days at ambient condition The maximum non-reducing
sugar was retained in the nectar having recipe Tg (20% Juice: 18% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) and in RTS with the recipe T; (10%
Juice: 14% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice). The level of
non-reducing sugar was found to be minimum in nectar T (20% Juice: 16% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice) and RTS under the recipe
T, (0% Juice: 11% TSS: 0.3% acidity +25% Guava juice: 75% Papaya juice),
respectively.

The organoleptic score reflects the acceptability of the produce to the
consumer. The organoleptic score decreased with all the recipe treatments at
increasing period of storage upto 90 days at ambient condition. The maximum
overall acceptability was retained by treatment Tg (20% Juice: 18% TSS: 0.3%
acidity+75% Guava juice: 25% Papaya juice) in nectar and minimum acceptability
was found in treatment T,, (10% Juice: 11% TSS: 0.3%acidity +75% Guava juice:
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25% Papaya juice). The maximum overall acceptability was gained by treatment
T3 (10% Juice: 14% TSS: 0.3% acidity +75% Guava juice: 25% Papaya juice) in
RTS and minimum overall acceptability gained by Tip (10% Juice: 11% TSS:
0.3% acidity + 25% Guava juice: 75% Papaya juice).

CONCLUSIONS
e The nectar prepared from the recipe Ts (20% Juice: 18% TSS: 0.3%

acidity+75% Guava juice: 25% Papaya juice) contained highest ascorbic acid,
pH, non-reducing sugar and organoleptic score as compared to other recipes
during storage. Therefore, the nectar may be prepared from the above
standardized recipe and commercialized.

e The RTS prepared from the recipe T3 (10% Juice: 14% TSS: 0.3% acidity
+75% Guava juice: 25% Papaya juice) had highest ascorbic acid, pH, non-
reducing sugar and organoleptic score than other recipe treatments during
storage upto 90 days under ambient condition. Hence, the standardized recipe
may be used for RTS preparation and adopted on commercial scale.

e The study concludes that 75:25 ratio for blending of guava and papaya was
most acceptable for preparation of nectar and RTS with minimum changes in
TSS, acidity, pH, reducing and non-reducing sugar followed by 50: 50 ratio of
guava and papaya blending. Hence, upto 50% papaya pulp blending was
found to be acceptable by the consumers.

SUGGESTIONS FOR FUTURE RESEARCH WORK

e The present experiment is based on the results of three month study. Hence, it
may be repeated for three or more months to find out conformity of the results
so that definite recommendations could be made for an ideal blended (guava+
papaya) nectar and RTS preparation.

e The recipes standardized for nectar and RTS can be exploited for commercial
use after concrete recommendations.

e Research work should be intensified for the processing of beverages based on
locally available raw material like guava and papaya.

e A little attention has been made so far in the field of fruit processing

technology in Chhattisgarh region. Hence, there is an urgent need to
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standardize the various recipes for different preserved products of guava and
papaya.
A variety of fruit product can be developed by blending less exploited fruits

with other fruits to improve the utilization of less exploited fruits.
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APPENDIX D: Hedonic rating test of blended guava and
papaya nectar for judges

Name:
Date:

Product: Blended Guava and Papaya Nectar

Taste the sample and check how much you like or dislike. Use the
appropriate scale to show your attitude by checking at the point that best
describes your feeling about the sample. Remember you are the only who can
tell what you like. An honest expression of your personal feeling will help in
evaluation.

Treatments Colour and Aroma Taste Overall
appearance acceptability

To
Ty
T2
T3
Ty
Ts
Te
Tz

Scale: 9- Like extremely 4- Dislike slightly
8- Like very much 3- Dislike moderately
7- Like moderately 2- Dislike very much
6- Like slightly 1- Dislike extremely

5- Neither like nor dislike
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APPENDIX E: Hedonic rating test of blended guava and
papaya RTS for judges

Name:
Date:

Product: Blended Guava and Papaya RTS

Taste the sample and check how much you like or dislike. Use the
appropriate scale to show your attitude by checking at the point that best
describes your feeling about the sample. Remember you are the only who can
tell what you like. An honest expression of your personal feeling will help in
evaluation.

Treatments Colour and Aroma Taste Overall
appearance acceptability

To
Ty
T2
T3
Ty
Ts
Te
Tz

Scale: 9- Like extremely 4- Dislike slightly
8- Like very much 3- Dislike moderately
7- Like moderately 2- Dislike very much
6- Like slightly 1- Dislike extremely

5- Neither like nor dislike
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