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ABSTRACT

Investigations were carried out on “Processing @uélity Evaluation of Spiced Plum
Nectar as Health Drink”. Two Cultivars of plum ®anta Rosa and Satsuma were used. The
fruits were first analysed for various physical i@dweristics. Pulping of the fruit was done by
using hot break method and the pulp was preserygzhsteurization (30C for 30 minutes)
in pre-sterilizing glass bottles for further anadysPreserved pulp was then utilized for
development of nectar as per F.P.O specificati@®g), using (20%) pulp, T.S.S (18%) and
acidity (as maleic acid) maintained at (0.4%) apdaliding various spices viz. black cumin,
cardamom, black pepper, black salt, common safigayi extract, mint extract in various

proportions. However no spice was added to contfoth was only chemically preserved
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using sodium benzoate at 120ppm, while as othatmrents were pasteurized af @for 30
minutes.

Physico-chemical, Microbiological and Sensory eatibn of the product developed
was carried at 0, 60, 120 and 180 days intervatulRe revealed that there was gradual
increase in TSS (%), titrable acidity (%), totabats (%), reducing sugars (%) and non-
enzymatic browning while as ascorbic acid (mg/1pQmnthocyanins (mg/100g.) and tannins
(%) showed decreasing trend, irrespective of caltiwsed.

Sensory evaluation was carried by a panel of 10i-s@med judges for colour,
flavour and overall acceptability on 4.00 scale #@mal results revealed that nectar prepared
from Santa Rosa cultivar with spice concentratidp) (scored maximum with respect to
colour, flavour and overall acceptability.

Microbiological studies revealed pasteurizationnglavith addition of spices was
superior than chemical preservation as there waspoadage/microbial load in treatments

where pasteurization along with addition of spie@s practised.
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INTRODUCTION

World wide, the food processing industries aresatgred sunrise industries
and have the potential of attracting huge local dockign investments. The
investments will not only accelerate the pace dustrialization, but will also lead to
improvements in both rural and urban infrastructukewell run food processing
industry ensures that while on one hand the pradgets remunerative price for his
product, the consumer pays less for higher andedsjuality.

Although India is one of largest producers of raaterials for food processing
industry in the world, the industry itself is extrely under-developed in India. In
India less that 2 per cent of fruit and vegetabtapct is processed, compared with 30
per cent in Thailand, 70 per cent in Brazil, 78 pent in Philippines and 80 per cent
in Malaysia. The value addition in the food sedwrstill very low at 7 per cent
(Saigal, 2001).

India is the second largest producer of fruit,tn@xly to China, even though
the area under horticulture crops is only 9.24 pent of the total area under
agriculture. This limited area gives the returnvafious horticulture commodities to
the extent of 149 million tonnes of which shardraits and vegetables is 137 million
tonnes. It has been estimated that 37 per cenhisfhighly perishable crops are
wasted due to lack of post-harvest management, dwdth infrastructure and value
addition, which accounts for an annual loss of Z5000 crore approximately (Nagi,
2002).

The 20th century was marked by unprecedented huanhrevements in the

range of endeavour, art, civics, humanities, mediciscience and technology and



social relation to name a few. Yet, at the begignof 21st century widespread
poverty, chronic hunger, malnutrition, diseases,nfled and environmental
degradation are the main challenges before mankindimportant aspect of viable
production system is preserving what is producezhibse food produced has no value
unless it does not reach the consumer in accepsadle. It has been estimated that
nearly about 20 — 40 per cent of food producedasted thus depriving the hungry
humanity of their basic need. In order to feed hln@gry mouths we need to have
good post-harvest management and value additicheoperishable food items, the
fruits and vegetables, because it is only througst-parvest management and value
addition we can reduce the post harvest lossesrédtluing hunger, malnutrition and
diseases, as fruits and vegetables act as pradotids.

The horticulture produce faces a glut situatiorewlt arrives at the market and
farmers restore to distress sale due to peristyipilhus reducing farmers income.
Then comes the scarcity and vacuum in the marketomebody wants to relish
apples, mangoes, pear and other fruits, all the igeend, it is just not available. Thus
horticulture produce calls for value addition andduct formulation for the purpose
of

Table and raw consumption
Liquid beverages (non-alcoholic and alcoholic)
Health drinks

>

>

>

» Pulp and other semi-liquid foods.
» Recycling of horticulture waste.
>

Pharmaceuticals, oleoresins, cosmetics, perfunreycanfectionary



Plum Prunus saliciana, Lindl.) is an ancient fruit and its cultivatiomtgs back
2000 years. Among the cultivable specsjnus domestica — the European plum and
Prunus saliciana — the Japanese plum are commercially grown spedieh are most
popular around the world. The Japanese plum iyeat China while as European
plum is native to South-Eastern Europe (Westwo8838)L

In India plum is predominantly grown in Jammu andsKmir, Himachal
Pradesh, hills of U.P and Tamil Nadu (Kishateal.,1991). Area under plum in
Jammu and Kashmir state is 2876 hectares and grodwturing year 2002 was 4060
MT (Anonymous, 2002). The important cultivars ofupl grown in Jammu and
Kashmir state are Santa Rosa, Formosa, SatsumbamyrBlue Imperatrice, Grand
Duke, Titron, Prune — D — Agon and Wickson (Anonysc2002).

Nutritionally plum is a good source of carbohydsateinerals (Ca, Mg and K)
and fairly good source of protein with asparticda@nd aspargene as main two amino-
acids. It is also a good source of vitamin-C aretady fibre (1.3 — 2.4 %). The fruit
picked at right stage of maturity give excellergtéaand flavour on ripening. The
Plum tree is a prolific and regular bearer. Itlimacteric fruit having a short shelf life
(Wills et al., 1982). Plum cannot be stored over longer periotbam temperature
because of its soft juicy nature. At°@plum retains market quality for 3 to 4 days
(Tsuji et al., 1984). However the shelf-life of fruit can be enbed upto 3 — 4 weeks
by storing the fruits under cold storage conditiats-0.6C to C and relative
humidity of 90 — 95 per cent (Lutz and Hardenbé&@£8).

Keeping in view the heavy regular bearing habploin tree, short crop period,

perishable nature of fruit, short shelf-life, sa@solosses, problems of post-harvest



storage and long distance marketing, value adddiathis perishable crop is need of
the hour. Also due to high acidity and astringerthg utilization of plum for
preparation of various processed products beconmeised, despite having high
nutritional qualities. Therefore using 10-25 pemntcgulp for production of RTS
beverages and addition of spice extracts are thiidadse convenient alternative for its
utilization in order to have some value added fduibks which are of high quality in
respect of both nutritional and sensory aspectstedbeer, there is always demand
from consumers all over the world for new food pret$ which should be nutritious
and delicately flavoured.

Spiced beverages are gaining importance in malieee in the form of fruit
drinks, squashes, appetizers, health drinks ett dfi_al.,1999). Spices in foods are
primarily used for their consistency of flavourpara and stability in storage and have
natural antioxidant and antimicrobial propertieshey also have carminative,
antispasmodic, flatulent and diuretic propertiesd amd in digestion through
stimulation of appetite (Griffin, 1992). The spexiapart from having appetizing
properties also possess medicinal and therapeaities, which have a profound effect
on human health since they affect many functionatg@sses.

In today’s world of changing food habits, consunmemes becoming more health
conscious than before and show good interest ittthé@ods. They are driven more
towards the natural products which are health diiierand provide various vitamins
and minerals than the synthetic ones like carbahdtmks which do more harm than
good. Thus we have to provide them something neuclwls health friendly and

nutritious - Health Drink. One such attempt is dep@ng spiced RTS plum nectar.



With the above facts in view, present investigatwas taken at SKUAST-K
with following objectives.
1. To standardize recipe for the development of spinedtar from different
cultivars of plum.
2. To study the effect of variety on the quality ofcgul nectar.
3. To study the economics of formulated product.

4. To study effect of storage on the quality of praduc
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REVIEW OF LITERATURE

2.1 Biochemical Composition of Plums

The chemical composition of plum varies with cudts, climate, maturity and
cultural practices (Hansen, 1959 and Claymbal., 1962).

Major constituents of plum are moisture, total d®lwhich include sugars,
organic acids. The other minor constituents inclpdateins, vitamins, fats, dietary
fibre, minerals, polyphenols, enzymes etc.

2.1.1 Moisture and Total Soluble Solids

Moisture is the major constituents of plum and esrirom 86 — 88 per cent
depending upon cultivar and location (Wilks al., 1983; Westwood, 1988 and
Gothwal et al., 1998). The TSS varies from cultivar to cultivarpdading upon
cultivar, climate, and maturity stage, it rangesrir9.2 — 17.40 per cent (Chopataal .,
1981).

2.1.2 Sugars

Plums are rich source of sugars. The total sugamgent of plum varies from
6.7 — 9.9 per cent (Chopet al., 1981 and Rozmyslova, 1989). The sucrose is the
major sugar (1.0 to 4.2%), other sugars detectadude D-glucinol, sorbitol,
galactose, mannose, arabinose, rhamnose, raffemogexylulose (Willset al., 1983
and Landerhovest al., 1991).

2.1.3 Organic Acids

The organic acids in plum range from 1.4 — 2.7qesrt. The major acids being

maleic acid 0.14 to 2.5 per cent, citric acid 0-08.04 per cent, quinic acid 0.12 —

0.41 per cent (Will&t al.,1983 and Landerhovest al.,1991).



2.1.4Proteins and Fats

The protein content of the fruit is low like othewits. It varies from 0.4 — 0.8
per cent. The chief amino-acids present in plumuthe aspargine, aspartic acid,
glutamic acid, glutamine, serine, threoninealanine,y- amino-butyric acid, valine,
leucine, proline, besides traces of hydroxyl pmlifhe fat content is about 0.2— 0.3
per cent (Willset al., 1983 and Landenhoveshal., 1991).

2.1.5 Vitamins, Mineralsand Dietary Fibre:

Even though plum has other vitamins, it is themitaC, which is present in a
quantity to be of nutritional significance. Variougamins present in plum include
thiamine (0.02 — 0.05 mg/100g.), riboflavin, (0-64.05 mg/100g.), vitamin-C (4.00
— 11.00 mg/100 g.), niacin, (0.2 — 0.9 mg/100 garotene (0.26 — 0.78 mg/100g.).
The various minerals present in plum include Patas$120-190 mg/100g.), Sodium
(3.00 mg/100g.), Calcium (6.0 — 8.0 mg/100 g.), Negjum (4.0 — 7.0 mg/100g.),
Iron (0.1 — 0.4 mg/100g.), Zinc (0.1 mg/100g.). Thetary fibre in plum ranges from
1.3 — 2.4 per cent. (Halme 1978; Wil al., 1983; Rozmyslova 1989 and
Landerhoveret al., 1991).

2.1.6 Pectin.

The pectin content in plum fruit ranges from 0.80.98 per cent (Raynat
al., 1991).

2.2 Processed Products

Processing extends the availability of seasondisfreetains their nutritive and
aesthetic values to improve human health and addty&do diet. One of the prime

goal of food processing is to convert perishabledgointo stabilized products which



thus enhance its shelf-life. Processing changesifito new and more usable forms
preserving their taste and flavour (Salunkhe ansDd.984).

Plum can be processed into number of products jlikees, jams, squashes, RTS
beverages, nectar etc.

2.2.1 Juices

Studies were conducted by Wani and Saini (199®tdadardize the method
of juice extraction from plum Rrunus saliciana Lindl.) cultivars, Alubukhara,
Satsuma and Santa Rosa. Pulp and juice yield byreak method was higher in all
three cultivars of plum compared to cold breakaotion. Addition of water increased
juice yield but reduced total solids content. Readfitic enzyme treatment increased
juice yield but reduced total soluble solids, taalids, pectin and relative viscosity of
the juice.

Wani et al. (1990) studied physico-chemical changes during aregon of
plum juice concentrate. Pulp and juice from, thpd@m cultivars viz Alubukhara,
Satsuma and Santa Rosa were concentrated in glapsrator at 50 — 68C under
Vacuum of 27 — 30 inches of Hg. They observed thlatn pulp could not be
concentrated beyond 2®rix, while the juice was concentrated to 7Brix. An
increase in TSS, total solids, reducing sugarswhitog and viscosity was observed
with negligible decrease in acidity and pectin dgrconcentration.

Joshiet al. (1991) reported that addition of pectinolytic enzyfpectinol) to
the pulps of plum, peach and apricot increasecjyield, causing a slight change in

TSS, pH and acidity and a drastic increase in agpasniscosity. Addition of pectinol



also improved colour and clarity without affectiftavour. Optimum enzyme
concentration for addition was found to be 0.5qmanrt.

Wani and Saini (1993) studied enzymatic clarifieatiof plum pulps (var.
Alubukhara, Santa Rosa and Satsuma). They reptrteduice yield obtained from
hot pulps was higher than from cold extracted puips all plum varieties and
pectinolytic enzyme treatment yielded clear briginte with thin consistency and no
residual pectin. Enzymatically clarified juice frohot extracted pulps gave best
results in terms of colour of ready-to-serve drinRserall scoring improved further
when plum juices were blended uniformly prior toearation of RTS drinks.
Enzymatically clarified juices were suitable forncentration due to elimination of
suspended material.

Kang et al. (1994) developed procedure for commercial prodactba sour
plum juice. They reported that 5 per cent pure2,pgker cent concentrated juice and
10.5 — 12 per cent sucrose, with 0.1 per cent peatid 0.2 per cent sodium
carboxylmethylcellulose was best recipe. The fipralduct was brown red in colour,
had a good taste and flavour and contained sokdlids at 10 per cent, total acid at
0.25 per cent and total bacterial count 100 cells/m

Siddiqg et al. (1995) investigated effect of five commercial peates (poly
galacturonases) on yield and quality of Stanleynpluice. Pectin enzymes were
added at concentration of 0.05, 0.10. 0.20. 0.4D(60 per cent (V/V) to macerated
plums. After holding (4 hrs. 4&) the fruit was passed through cheesecloth toirobta
juice. Juices were analysed for yield, clarity,ocw| degree Brix, titrable acidity, pH,

°Brix/acid ratio, sugars, total anthocyanins, tqthenolics and enzymatic browning.



The five pectic enzymes improved, to varying degyregeld, colour and clarity of
juice. Effectiveness of pectinase increased asreazgoncentration was increased;
however at concentrations greater than 0.20 per tbenenzyme imparted a bitter
flavour to the juice. Pectinase at a concentratiod.20 per cent produced the highest
yield of sediment- free plum juice.

Chauhan et al. (2001) studied pectinolytic liquefaction of plunprecot and
mango pulps for juice extraction. Optimal condiBorwere investigated for
liquefaction of plum (var. Titrone) apricot (var.h@magaz) and mango (var.
Amarpali) pulps with pectinase enzyme for juiceraction. Pectinase powder with
pectinesterase and polygalacturonase activities. 1§ and 6.68 unit/g. respectively
was used. Conditions tested included incubatior ffin— 7 hrs), temperature {30
50° C) and enzyme concentration (0.25 — 10 %). Optiniguefaction of plum and
apricot pulps occurred at %5 in 5 hrs with enzyme concentration of 0.5 pertcen
resulting in maximum juice yields of 82 per centdan8 per cent respectively.
Incubation at 4%C for 6 hrs at 0.9 per cent enzyme concentratidntéemaximum
juice yield of 59 per cent from mango pulp. Juiobsained after pulp liquefaction had
higher moisture content. TSS, total and reducirgassiand acidity and lower crude
fibre, vitamin-C and pH values than pulps. Values fat, protein, ash and beta-
carotene contents remained approximately the sanugces as in pulps.

2.2.2 Nectars /RTS Beverages

Waskar and Khurdiya (1987) observed the attracteur of perishable

phalsa fruit and its beverages was due to anthatyamhich was liable to quick

degradation at high temperatures prevailing duhagresting season and storage of
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beverages. The investigation was under taken wydtue processing and storage of
phalsa beverages such as nectar, concentrate hsguésrush. It was found that there
was a maximum retention of anthocyanins in the gghhkeverages stored in cold store
followed by storage in cool chamber and at roompterature. All these beverages
were found to be acceptable upto 180 days and arpgh240 days in cold storage,
followed by 120 days in cool chamber but 60 daysomim temperature. Storage
studies indicated increase in TSS, total and redusugars.

Gofur et al. (1994) studied formulation and preservation of mpango nectar.
Mango nectar was made from ripe mango pulp andeloit 150 ml sterilized glass
bottles sealed and stored at (22 °Q7for 380 days. Composition, shelf-life and
acceptability of the nectars were studied at 10sdayerval upto day 30, then at
intervals of 20 days upto to day 110 and then &rwals of 45 days upto day 380.
With the exception of vitamin-C content, which deased from onset of storage, no
significant changes were noted with regard to aglaaidity, pH, total soluble solids,
ash, and fibre in nectar during storage for 360sd#yereatfter, deterioration in colour
and taste was observed.

Baramanrayet al. (1995) studied the suitability of guava hybrids foectar
making. Three commercially grown cultivars (AllalabSafeda, Banarsi Surkha and
Lucknow-4) were included for comparison. Fruits gvérarvested at firm ripe stage
and nectar was prepared. Nectar was stored fora98 dt room temperature (25 +
5°C) to evaluate shelf life. Samples were examined@Gtdays intervals. During
storage there was a linear increase in brownirng) 8oluble solids, titrable acidity,

total and reducing sugars whereas ascorbic acidtinpand organoleptic quality
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decreased with increased duration of storage. igigdlity nectar was prepared from
all the hybrids and rated better than that of concrakcultivars

Wang and Liu (1996) investigated the causes of ermymatic browning in
peach (cv. Jiubao and Luhua-3) nectar during peiegausing statistical analysis of
path co-efficient of colourless anthocyanins, aoylamins, OD value and ascorbic
acid in relation to agitation time, blanching methdeareation and sterilization time ,
in eight treatments. Results showed that the m#otor responsible for non-
enzymatic browning were anthocyanins, with pathffa@ent of 0.7073 and colour
less anthocyanins with a path coefficient of 0.5810cultivar, Jiubao and ascorbic
acid with path coefficient of 0.8102 for cultivauhua-3.

Gothwal et al. (1998) studied preparation and storage of someepsed
products from plum. Commercially important varisti€Santa Rosa, Meriposa and
Early Transparent Gage) of plums grown in hillyiogg of Uttar Pradesh, India were
assessed with respect to suitability for manufactfrproducts. They reported ready-
to serve (RTS) beverage, squash, nectar and jatugioof desirable quality could be
prepared from fresh and stored pulp of the plumptgyheating and using 550 ppm
S0O,. Physiochemical characteristics of fresh fruitd ashemical composition of
sulphited pulp and heat processed pulp stored diesmintemperature for upto 9
months were analysed. RTS beverages exhibited godour, taste, aroma and
mouthfeel.

Pandey and Singh (1999) conducted studies on #papation and preservation
of guava RTS beverages using cultivars Allahbade&af Sardar (L-49), Apple

Colour and Sangam. The storage studies showedhia was a gradual increase in
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TSS acidity, non-enzymatic browning and decreaseiteamin-C and organoleptic
rating during 4 months of storage in all the resieespective of cultivar used. The
recipe containing 10 per cent and 11 per cent T88 W25 per cent acidity was
found to be most acceptable and the RTS beveragpsned from Sardar guava (L-
49) was rated highest.

Doodnath and Badriel (2001) reported that watermdloits (Citrus lanatus),
var. Crimson Sweet were processed to RTS pasteunisctars (& for 20 minutes)
with varying levels of’Brix (15, 20, 25), Xanthum gum per cent (0.10, 0.2@5),
citric acid percentage (0.10, 0.15, 0.20, 0.30) famtfied with 1.0 per cent ascorbic
acid with or without addition of potassium sorbaensory evaluation indicated that
watermelon nectar which consisted of 20 or°BEix, 0.20 per cent Xanthum gum,
0.15 per cent citric acid or pH 3.75 — 3.87 was inmghly ranked by the panellists,
than nectar blends of watermelon with mango. Omag® for 5 weeks at 20-25
there were no quality changes in consistency an8 {Brix). However there were
slight reduction in the pH, fading of colour andgsoof ascorbic acid with negligible
growth of micro organisms.

Krishnaveniet al. (2001) prepared RTS beverages from two varietiegak
fruits with 10 per cent pulp. 2Brix TSS and 0.25 per cent acidity (citric acid)dan
packed in coloured (green) and colourless botthes siored at room temperature to
study the storage stability. The storage study #ubthat there was an increasing
trend in acidity and reducing sugar and decreasemyd in pH, total sugars, ascorbic
acid andp- carotene content, but TSS did not change duriotage. Retention of

ascorbic acid anfl- carotene contents were much better in the sanspdesd in green
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bottles. The sensory quality attributes were fotmdbe highly acceptable even after
storing for 6 months at room temperature.
2.2.3 Spiced Beverages

Obodovichet al. (1988) prepared a non-alcoholic beverage havin§5adays
shelf-life by lowering the content of citric acidy( 50 %) and sugar content (by 2.6
%). The beverage contained spices, based on extirach nutmeg, baidan, ginger,
clove and zhen-shen. Blends were aseptically peepansing invert syrup,
electrochemically treated and pH adjusted to 257 The beverages had a pleasant
taste and aroma.

Pavlyuk-Ryu (1988) developed vitamin fortified nalzoholic beverages using
freeze-dried powder from whole fruits to which exis from spices and herbs were
added. Beverage included vitamin fortified tonid epecial-type products designed
for expeditions, sportsmen, astronauts and childtenTo prepare the products, sugar
and an organic acid were mixed together with ektfiaan spices and herbs and the
freeze-dried powder, ethanol extract of essentiav@as added during mixing. Tables
were presented showing composition of 22 beverages content of vitamins,
phenolic substances and minerals.

Joshiet al. (1991) conducted studies on preparation and evaluaf spiced
plum vermoth (cv. Santa Rosa). In the vermoth witlreased levels of alcohol, total
soluble solids, pH, aldehyde, esters, phenols andcent sediment increased, while
titrable acidity and vitamin-C declined. Volatileidities, sugar contents and colour
values remained unaffected. The herbs/spices éxtaadition (black pepper,

coriander, cumin, clove, large cardamom, saffr@nmufreek, nutmeg, cinnamon,
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poppy seed, ginger, woodfordia, asparagus, withadaatoda, rosemary) increased
total phenols, aldehydes and ester content of vérn®ensory evaluation of the
products showed the sweet products to be superitiret dry ones. Vermoth with 15
per cent alcohol and sweet taste was the best girodu

Joshiet al. (1993) studied the use of enzymatically extractkonp juice for
preparation of beverages . Cultivar used for stidias Santa Rosa. For nectar 20, 25
and 30 per cent juice contents were used and T&H were raised to 1®rix with
sugar syrup. For plum appetizer, the TSS of 35ceet pulp was raised to 45 — 55
°Brix. In one sample of each product spices or flmvextracts were added (mint,
ginger, salt, black salt, cumin, cardamom, blackpge, citric acid and sodium
benzoate). Plum juice beverages containing 40 pet ice and at 16Brix were
found to be most acceptable juice products. Fatsfmuectars products with 20 per
cent juice at 15Brix were found to be optimum. Plum appetizer watihded spices
was most acceptable.

Barwal and Sharma (2001) developed spiced plum teggpeusing cultivar
Santa Rosa. Two different combinations of fruitgpahd spice recipe were tried at
three levels (40, 45 and 58rix) of total soluble solids for standardizatiof the
product. The prepared appetizers were evaluatedeiosory attributes by a panel of
semi-trained judges. A combination of 30 per cemit foulp with standard recipe (0.1
% cardamom, 0.25 % cumin, 0.4 % black pepper, 0.80%mon salt. 1.0 % black
salt, 1.5 % ginger extract and 1.0 % mint extratg0°Brix was found to be the best.

The developed appetizer was also analysed for warighysico-chemical
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characteristics. The appetizer had appealing colmaday, flavour, and 30.8 sugar/acid
ratio.

Deka and Sethi (2001) prepared RTS beverages ftendéd fruit juices of
lime-aonla, mango-pineapple, grape-mango and goapapple with the addition of
various aqueous spice extracts and commercial spiges. The spiced lime aonla
(95:5) RTS beverage with salt (common salt 0.5 #atk salt 0.5 %), aqueous spice
extracts of curry leaf (0.5 %), cumin (0.25 %),dzmom (0.25 %), black pepper (0.1
% ), juice of ginger (2 %), and mint (0.4 %) wasrid best among all the beverages.
Like wise mango-pineapple (85:15) with cardamontsmrops (0.006 %) was best
among the RTS beverages prepared from commeradeg sjpops. The addition of
spices improved the quality of beverages.

2.2.4 Jams:

Kamneva and Lisakova (1973) prepared dietary plam with sorbitol and
xylitol. For jam preparation the fruits were blaedhwith water for 5 minutes at 80 —
85 °C held for 10 minutes at a pressure of 3.33 KPsoiitol or xylitol containing
syrup. For each 110 parts of fruit 100 parts obgol or xylitol were used, with an
addition of 0.4 — 0.8 per cent of highly esterfigélctin. A mixture of sorbitol or
xylitol in the ratio 1: 1 or 1:2 proved to be s&tictory from the point of view of jams
flavour and appearance. The plum jam contained pérdcent, dry matter, 0.61 per
cent acid, 6.66 per cent total sugars. 3.61 perglanose, 1.71 per cent fructose, 0.49
per cent soluble pectin, 26.5 per cent sorbitok Thmposition of jam did not change

substantially after a year of storage except femall drop in the total pectin content.
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Vorobeva and Onishchuk (1974) studied the effecsugfar concentration on
properties of jams. In view of the trend towarddusion in sugar content of jams,
tests were carried out in which plum and apple yeas made with 2 parts of puree to
1 part sugar (experimental) as well as with esthblil 1.25 parts puree and 1 part
sugar (control). The dry matter was 66 per certathn cases. In a 3rd variant the dry
matter content of experimental jam was reducedO@ér cent. Both experimental
jams had better taste characteristics than cortitdl after 5 months storage at’@0
their spreadability was poorer.

Ganhar and Karim (1978) studied the effect of cifstage on marketing and
processing quality of plum. Fazle-Manani cultivdurps were harvested at three
maturity stages, under ripe, medium ripe, over sfmed for 6 weeks at 32 +°F,

85 — 90 per cent relative humidity and evaluatedresh consumption and processing
into jam. Tabulated data from analysis and consweratuation show that jam from
freshly harvested plums was preferred to that pespafter 3 weeks storage. After six
weeks storage enzyme degradation of pectin predesgiting. Medium ripe fruit was
preferred both for jam and fresh consumption evtsr atorage.

2.2.5 Squashes

Jain et al.(1988) analysed four varieties of litchi viz De€§lalcuttia, Rose
Sented and Late Bedana for different chemical doesits related to quality and
discolouration characteristics. The squashes pedpfaom Calcuttia and Desi variety
was superior in comparison to other varieties amathtained its organoleptic quality

for longer period. Storage studies indicated aepatof progressive increase in TSS,
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sugars and browning whereas acidity, ascorbic acid tannin contents showed
decreasing trend.

Khuridya (1990) observed that phalsa beverage sschectar, concentrate,
squash and crush packed in glass containers ware fto be acceptable upto 240
days of storage kept at@. However the phalsa squash kept in glass battldstored
at low temperature was superior to other treatmandésmaintained its natural colour,
taste and flavour upto 6 months. Further Sethi 198ported that litchi squash was
found to be acceptable organoleptically for 4 merghroom temperature (25 —°89
and upto six months at low temperature ( 4°Ch

Prasad and Mali (2000) studied physico-chemicalngha in pomegranate
squash during storage and revealed that it wagptatde organoleptically for a period
of 3 — 4 months at room temperature and upto ore@ gé low temperature. The
original colour of the squash was maintained a$ synto three months. Thereafter it
started fading at room temperature but remainedsiah for one year at low
temperature. The TSS, total sugars and reducingrsugcreased with increased
period of storage both at room temperature asasgedit low temperature.

Barwal et al. (2002) investigated the potential use of sorbioptoduce a low
calorie seasoned plum squash using plum (cv. SRo$a) pulp, spices and herbs at
five different proportions of sucrose to sorbitélith the increase in the proportion of
sorbitol sweetness, the sensory score for coloody band flavour increased. The
standard (100 % sucrose sweetened) had highestlloaeceptability. The mean value
for overall acceptability after a storage period36f180 days was similar to that of

day zero.
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MATERIAL AND METHODS

The present investigation entitled. “Processingl &uality Evaluation of
Spiced Plum Nectar as Health drink” was carriedinuhe Division of Post Harvest
Technology, Sher-e- Kashmir University of AgriculiiScience and Technology (K)
Shalimar, Srinagar during the year 2002-2003.

3.1 Raw Materials

In the present study the fresh plum cultivars $ianta Rosa and Satsuma were
harvested from trees growing in tlarietal collection blocks of Pomology Division
of SKUAST (K) at Shalimar campus and were carriedDtvision of Post Harvest
Technology in wooden boxes of 5 kg capacity. Therememporarily stored under
low temperature (0-€).

3.1.2 Spices and Herhs

The spices viz, cardamom, cumin, black pepper kbsatt, common salt were
brought from open market and care was taken whilgng that the spices were of
best quality with minimum impurities. Fresh gingerd mint were also procured from
open market.

3.2 Physical Parameters:

Before processing following physical parameterfwts were evaluated.
3.2.1 Fruit Weight:

The representative sample of 30 fruits in 5 repdisg6 fruits/replicate) were
taken from each variety and weighed on top panr&dgalance (Metzer Biomedical

and electronics Pvt. Ltd.) to calculate averagé feight in grams.



3.2.2 Fruit Dimensions
Fruit length and diameters were recorded in miltne® using Vernier calliper

for the above mentioned representative samples fratim cultivars.

3.3 Product Development

Nectars were prepared as per following specificatio

Pulp (%) : 20 (%)
TSS (%) : 18 (%)
Acidity (%) : 0.4 (%)

3.3.1 Preparation of Pulp
Fruits taken from cold storage were sorted ancemoftuits were discarded.

Only ripe fruits were selected for product develeptn The sorted and selected fruits
were washed with running water to remove adherghadd dust particles. The stalks
were removed manually. Fruits were first weighed #men pulped using hot break
method where in fruits were mashed with 10 per eoeater, heated to 86 for 10
minutes to soften the fruits. Then pulp extractees carried out using junior pulper
fitted with %5, seive. The pulp obtained was weighed to deterrpinp yield, hot
filled in pre-sterilized glass bottles of 650 mlpeaity, crown corked and then
sterilized in boiling water for 30 minutes. The ggeved pulp was analysed for various
physico-chemical parameters viz, total solubledso(iTSS %), acidity (%) as maleic
acid, pH, reducing sugars (%), total sugars(%pmih-C (mg/100 g.), anthocyanins

(mg/100g.), tannins as (%tannic acid).
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The stones obtained were collected, washed inimgnwater, dried and
weighed to determine pulp stone ratio.
3.3.2 Preparation of Spices and Herbs

Cardamom, cumin, and black pepper were cleaned allgraf any impurities.
Then they were dried in oven at°3Dfor 24 hours, ground in mixer-grinder. Black
salt was broken in small pieces and ground in @emtid mortar. Then these spices
plus black salt and common salt were boiled in l0@ater for 5 minutes, strained
through triple folded muslin cloth, the extractleoted and later on added to nectar.
Fresh ginger was washed thoroughly, peeled manaatiypassed through screw type
juice extractor to extract juice. Fresh mint waskexd thoroughly crushed in blender,
squeezed through muslin cloth to extract the juuwtech was later on added to the
product.
3.3.3 Preparation of Nectar
The preserved pulp from both varieties was utilifedproduct development as per
specifications, using concentrations of spiceshasva in the table -1

Table 1: Spices (grams/litre)

Spices T (Control) T, (Std 1) T, (Std ) T3 (Std 11I)

Cardamom 0.75 1.25 1.75
Black cumin 1.0 1.50 2.0
Black pepper 1.0 1.50 2.0
Black salt No Spice 1.5 2.0 2.50

Common salt 2.50 2.50 2.50
Ginger 4.0 7.0 10.0
Mint 6.0 9.0 12.0
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The pulp was strained through double folded mudhith, hot sugar syrup was
added to strained pulp and mixed thoroughly. Th@oesextracts as per the table -1
were added to it, followed by addition of mint agidger extracts, later on citric acid
was added to all formulations and sodium benzoat&2@ppm to control (j only.
The nectar was then hot filled in pre-sterilizetbtuglass bottles of 200ml capacity,
care was taken that enough head space was lefigdthve filling of bottles. The
bottles were crown corked, pasteurized in boilingtew for 30 minutes, cooled,
labelled and stored at ambient temperature (£5235 relative humidity 60-80%).
Unspiced treatments containing sodium benzoatehamical preservative were not
pasteurized. Nectar prepared was stored for sixtmsoand evaluated at 60 days
interval to monitor the physico-chemical, organtiepnd microbiological changes.
3.4 Analytical Methods:

3.4.1 Total Soluble Solids

The TSS was determined by using hand refractonjatago N1 Japan) (0-32
°Brix) and the values were corrected at @using correction factor.
3.4.2 Titrable Acidity:

Titrable acidity (%) was determined by titratiordaralues expressed as maleic
acid (Rangana 1986). 10 ml sample from the prepareduct was taken and volume
made upto 100 ml with distilled water. Then thesengles were titrated against
standard 0. N NaOH using phenolphthalein as indicator till igiink colour (end
point) was obtained and the volume used was ndthdn percentage acidity was

calculated using following formula.

Titrable Acidity = titre value x normality of Alkali x vol. madeux 67 x 100
(%as maleic acid) vol. of sample taken x aliquot taken x 1000
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3.4.3 pH

pH was determined by using digital pH meter (Tar®d,011). The pH meter
was first calibrated using buffers of pH 4.0 and P at room temperature. The
sample was then taken in the 100 ml beaker, stanedelectrode of pH meter put in it
and direct reading from pH meter was taken whendhding stabilized.

3.4.4 Sugars

Total and reducing sugars were estimated by Lang Bynon method
(Rangana, 1986). 10 ml of sample was diluted whthua 50 ml of distilled water and
neutralized with sodium hydroxide N1 using phenolpthalin as an indicator. To it 2
ml of 45 per cent lead acetate was added, shakdnane left undisturbed for 10
minutes, de-leaded with 2 ml of 22 per cent potamssixalate and volume made upto
250 ml with distilled water. It was then filtereddamarked as solution (A).

For estimating reducing sugars, solution (A) wasdy$ut for the estimation of
total sugars 50 ml of solution (A) was inverted2®0 ml flask by adding 5 grams of
citric acid to it and then boiled for 15-20 minutasd cooled, neutralized withiN1
NaOH till pink coloured appeared using phenolpthals an indicator. Volume made
upto 250 ml and the solution designated as sol§&jn

Five ml of each Fehling’s solution (A) and (B) weseken in a titration flask
containing 25 ml of distilled water and titratedaagst solution (A) for estimation of
reducing sugars and solution (B) for total sugalisbrick red colour was observed.
After this, 2 drops of methylene blue (indicatorere added and titration was

continued till brick red precipitate was observBdiring the entire period, the flask
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was kept on burner to keep the contents hot. PeEgerof reducing sugars and total

sugars were calculated using following equation.

) 0.05 x vo. made x 10(
Reducing or total Sugars (%):titre value x vol. of sample

3.4.5 Ascorbic Acid (Vitamin-C).

Vitamin-C was estimated by the method as descityeangana (1986) using
2,6, Dichlorophenol Indophenol as dye. Dye factasviirst calculated by titrating 5
ml standard ascorbic acid plus 5 ml (3%) metaphosphacid against 2,6
Dichlorophenol Indophenol till pink colour appearaa vol used noted.

Dye factor = — 05
titre value

The vitamin-C of the sample was estimated by talkignl of sample, volume made
upto 100 ml with (3%) metaphosphoric acid and fdte Then aliquot of 10 ml was
taken in a titration flask and titrated against @& Dichlorophenol Indophenol till
light pink colour appeared (which should persist #» seconds). Vitamin-C was

calculated using following formula

Ascorbic acid (mg/100g.) = titre yalue x Dye factor x vol made up ~ x 100
vol. of filtrate taken x vol. of sample taken

3.4.6 Anthocyanins

Anthocyanins were calculated by the method as testiby Rangana (1986).
10 ml of sample was taken and diluted to 100 mhwihanolic HCI (95% Ethanol —
1.5N HCI) and then kept in refrigerator over night &C4 Then it was filtered using
Whatman paper no. 1. Filtrate was taken in a camdtits O.D (Optical Density) was
taken at 535 nm using spectrophotometer againgte®®ent alcohol as blank. Total

anthocyanins were calculated using following eaureti
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Total Optical Density (O.D) oD avtv(“:'% it):) :ggmmsg x 10¢

Total Anthocyanins (mg/100 g. Total O.D
98.2

3.4.7 Non-Enzymatic Browning (NEB) :

NEB was estimated by the method described by Ran(886). 20 ml sample
was taken to which 30 ml of 60 per cent alcohol wdded, mixed thoroughly, kept
over night and filtered using what man paper nd-ilirate was taken in a cuvet and
its optical density was taken at 440nm using spebimtometer against 60 per cent
alcohol as blank.

3.4.8 Tannins (Polyphenols):

Calorimetric method was used to estimate tannintectn(AOAC, 1984).
Varying amounts (0-10 ml) of standard 0.1 per ¢anhic acid solution were taken in
100 ml volumetric flasks each containing 75 mlided water, 5 ml of Follin-Denis
reagent and 10 ml of saturated sodium carbonatgi®ol Volume was made up to
mark with distilled water, mixed well and kept f80 minutes. Absorbance was
measured at 760 nm using spectrophotometer arathdastd curve was plotted.

To estimate tannins, 5g sample was taken in 500vahimetric flask and
distilled water was added to it, mixed thoroughlydavolume made with distilled
water, filtered. Filtrate (10-20 ml) was taken @01ml volumetric flask to which 5 ml
of Follin-Denis reagent, 10 ml of saturated sodarbonate solution was added and

volume made up to mark. 1-2 ml of this solution valsen in cuvet and its optical
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density was taken at 760 nm as before and percetdagic acid was calculated using

the following formula.

Tannins _ mg of tannic acid x vol made x 100
(as Ytannic acid) vol. of sample taken for colour dev. x wt. of saepl1000

3.5 Microbial Analysis:

Method used for microbial analysis was serial dblutand pour plate method
as outlined by Rangana (1986). Two types media weesl, bacterial media and
Yeast / mould media. These media (s) were autodlaleng with glass ware and
other equipment at 15 psi for 20 minutes. Dilutiorese prepared. Media were melted
using water bath, cooled to 46. One ml of dilution was taken in petriplate and
media poured over it and mixed thoroughly by movicigckwise and counter
clockwise. Then media was allowed to set and plawesrted. Then whole operation
l.e. from taking samples upto setting of media wase under laminar flow to avoid
contamination. The inverted plates were then intatba an incubator at 3T for 48
hours and colonies counted using magnifier andngotmunter.

Colony count per ml = No of colonies per plateecirocal of dilution
3.6 Sensory Evaluation(Organoleptic Quality)

Sensory quality attributes such as colour, flavand overall acceptability of
nectar were evaluated by panel of 10 semi-trainddgs. The nectars for organoleptic
evaluation were presented to the judges in coded &nd they were requested to note
their sensory responses on the basis of colourpdlaand overall acceptability on

4-point numerical scale as under:
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Excellent = 4
Good = 3
Fair = 2
Poor = 1

3.7 Statistical Analysis:
The data was statistically analysed by using CP@fkage programme developed by
Dr. H. S. Cheema, Department of Statistics, PuAtcultural University, Ludhiana,

using Completely Randomised Design (CRD) in Faatdtkperiment.
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EXPERIMENTAL RESULTS

The present investigations were carried out toystheé effect cultivar, spice
concentration and storage on the quality of plutare Each plum cultivars viz Santa
Rosa and Satsuma were analysed for various phgbieamical parameters and then
pulped using hot break method. Nectar was develogady (20 %) pulp, (18 %) TSS
and acidity (as maleic acid) maintained at (0.4 #)ysico-chemical and sensory
evaluation of the product was carried out underiambconditions ( 15 — 3%,
Relative humidity 60 — 80 %) at 60 days intervalinig 6 months of storage.

The quality analysis conducted at regular samptiegods comprised of TSS
(%), acidity (%), pH, reducing sugars (%), totagjars (%), ascorbic acid (mg/100g.),
anthocyanins (mg/100g.), tannins (%) and non-enagrbaowning.

4.1 Physico-Chemical Characteristics of Plum Cultiars:

Table-2 revealed that average fruit weight record@d highest (36 g.) for Satsuma
cultivar and lowest (32.6 g.) in Santa Rosa culti&milar trend was observed with

respect average fruit length, average fruit diameialp yield and pulp stone ratio.

Average fruit length recorded for Satsuma was 40 amch for Santa Rosa it was 39
mm. Average fruit diameter for Satsuma was 42 muh fan Santa Rosa it was 37

mm; pulp yield was 83.33 per cent for Satsuma dn@3Bper cent for Santa Rosa; and
pulp stone ratio was 23.94 for Satsuma and 21.66dota Rosa.

The two cultivars of plum viz, Santa Rosa and Satsalso showed variation
in TSS, acidity, pH, total sugars, reducing suganhocyanins, tannins and vitamin-
C and Santa Rosa cultivar recorded the highestdfS9.8 per cent while as it was

9.4 per cent for Satsuma. Similar trend was obskewith respect to Total sugar (%),



Table-2: PHYSICO-CHEMICAL CHARACTERISTICS OF PLUM

CULTIVARS
Cultivars
Parameters SantaRosa Satsuma
Average fruit length ( mm) 39 40
Average fruit diameter (mm) 37 42
Average fruit weight (g.) 32.6 36
Pulp yield (%) 81.25 83.33
Pulp : Stone Ratio 21.66 23.94
TSS (%) 11.8 9.4
Acidity (% as maleic acid) 1.97 1.64
pH 3.00 3.04
Total Sugars (%) 8.80 6.72
Reducing sugars (%) 6.00 4.80
Anthocyanins (mg/100g.) 84.52 127.29
Vitamin-C (mg/100g.) 5.52 5.20
Tannins (as % tannic acid) 0.18 0.24
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reducing Sugars (%), vitamin-C (mg/100g.). Totaf)&s recorded were 8.80 per cent
for Santa Rosa , 6.72 per cent for Satsuma, regusigars was 6.00 per cent for
Santa Rosa and 4.80 per cent for Satsuma; vitamiee@rded was 5.52 (mg/100g.)
for Santa Rosa and 5.20 (mg/100 g.) for Satsuma.

pH, tannins and anthocyanins were highest for &ascultivar. pH recorded
was 3.04 for Satsuma, 3.00 for Santa Rosa; anthotyeng/100g.) were 127.29 for
Satsuma and 84.52 for Santa Rosa and tannins tasrie acid) were 0.24 per cent
for Satsuma 0.18 per cent for Santa Rosa.

4.2 Physico-Chemical Composition of Plum Nectar Dumg Storage:
4.2.1 Total Soluble Solids:

Plum nectar prepared from Santa Rosa and Satsurhi@arsi revealed
significant increase in mean TSS during 180 daystofage (Table-3). Mean TSS
increased from 18.00 to 18.30 per cent and 18.A@B1tb7 per cent in Santa Rosa and
Satsuma nectar respectively. The pooled storage wieaectar for both the cultivars
showed significant increase from 18.00 to 18.23 gant. Plum Nectar developed
from Santa Rosa cultivar observed significantlyheigvarietal mean value of 18.18
per cent compared to 18.13 per cent for Satsuntaul

Spiced nectar treatments @&nd T; from Santa Rosa cultivar showed highest
identical increase of TSS from initial value of @.to 18.60 per cent while as
treatment F from Satsuma cultivar revealed highest increas&@ &% from 18.00 to
18.60 per cent during 180 days of storage. Tredatmiemn both cultivars observed
lowest increase of TSS from initial values of 18t6018.40 per cent during storage.

Nectar developed without spicegs (Eontrol) showed increase in TSS upto 60 days of
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TABLE 3: EFFECT OF STORAGE ON TOTAL SOLUBLE SOLIDS (%) OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Stowe
60 120 180 60 120 180 Treatment
l 0 days Mean | O days Mean
days days days days
Treatment A% days Y y: days y: Mean
To 18.00 | 18.20| 17.84 * 17.60 17®1 | 18.00 | 18.20| 17.56* 17.20 17.¥4 17.82
T 18.00 | 18.20| 18.20 18.40 18.20 | 18.00 | 18.20| 18.30 18.40 18.22 18.21
T, 18.00 | 18.20| 18.50 18.60 18.32 | 18.00 | 18.20| 18.40 18.60 18.30 18.31
Ts 18.00 | 18.20| 18.40 18.60 18.30 | 18.00 | 18.20| 18.40 18.50 18.27 18.28
Mean 18.00 18.20 18.24 18.30 18.00 18.20 18.16 18.17
Varietal
18.18 18.13
Mean
Storage
0 days =18.00 60 days=18.20 120 dags21 180 days=18.23
Mean
C.D at 5%
Variety =0.047 * Microbial spoilage
Treatment =0.066
Storage =0.066
Variety x Treatment =0.094
Variety x Storage = N.S
Treatment x Storage =0.133
Variety x Treatment x Storage = N.S
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storage followed by decrease in TSS during restafage period, irrespective of the
cultivar used. Table-3 observed increase of TSS,irrespective of cultivar from
18.00 to 18.20 per cent upto 60 days of storagevield by significant decrease in
values to 17.60 and 17.20 per cent in Santa Ras&atsuma nectar respectively after
180 days of storage.

Santa Rosa and Satsuma spiced nectar observed highe TSS of 18.32 and 18.30
per cent for treatment,Twhile lowest TSS value of 18.20 and 18.22 per oeerte
recorded for treatment,THowever the pooled treatment mean of developetedp
nectar was highest (18.31%) for treatment Hffect of (variety x treatment) and
(treatment x storage) were found statistically sgigant for plum nectar irrespective
of the cultivar used.

4.2.2 Acidity:

As is evident from Table-4, the plum nectar prepgafrom Santa Rosa and
Satsuma cultivars of plum revealed significant @ase in mean acidity during
storage. The mean titrable acidity (as %maleic)acicreased from initial 0.400 per
cent to 0.489 and 0.495 per cent in nectar of SRasa and Satsuma respectively
during 180 days of storage. The pooled storage ni@aiboth cultivars showed a
significant increase from 0.400 to 0.492 per cé&hm nectar developed from Santa
Rosa cultivar observed significantly higher varieteean of 0.439 per cent compared
to 0.435 per cent for Satsuma cultivar.

Spiced nectar treatment JjTshowed highest increase in titrable acidity from
initial value of 0.400 per cent to 0.502 per cergspective of the cultivar used during

180 days of storage, while as treatmentaid T; recorded lowest increase in titrable
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TABLE-4: EFFECT OF STORAGE ON TITRABLE ACIDITY (%)

OF SPICED PLUM NECTAR

AS MALEIC ACID

Cultivar Santa Rosa Satsuma
Storage
- 0 60 120 180 Mean 0 60 120 180 Mean Treatment
trreatment days | days | days | days days | days days days Mean
To 0.400| 0.412| 0.495 0.5010.452 | 0.400| 0.406] 0.412 0.5040.403 | 0.441
T 0.400| 0.412| 0.42% 0.46/40.425 | 0.400| 0.410, 0.442 0.50p0.438| 0.431
T, 0.400| 0.424| 0.445 0.5020.442 | 0.400| 0.420, 0.442 0.50p0.441 | 0.442
Ts 0.400| 0.424| 0.436 0.4890.437 | 0.400| 0.412| 0.442 0.4750.432| 0434
Mean 0.400| 0.418 0.45D 0.489 0.400| 0.412| 0.434 0.49
Varietal
0.439 0.435
Mean
Storage
0 days =0.400 60 days=0.415 1205d<0.442 180 days=0.492
Mean
C.D at 5%
Variety =0.0018
Treatment =0.0025
Storage =0.0025
Variety x Treatment =0.0036
Variety x Storage =0.0036
Treatment x Storage =0.0051
Variety x Treatment x Storage =0.0072
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acidity from initial value of 0.400 per cent to 64and 0.475 per cent for Santa Rosa
and Satsuma nectar respectively. In case of tredtme(control), acidity increased
from initial 0.400 per cent to 0.501 and 0.504 pent for Santa Rosa and Satsuma
nectar respectively during 180 days of storagetéSRonsa and Satsuma spiced nectar
observed highest mean titrable acidity of 0.442 @il per cent for treatmeng T
while as lowest mean titrable acidity of 0.425 &hd32 per cent were recorded for
treatment T and T; respectively. Pooled treatment mean was highed4420%) for
treatment } and lowest (0.431 %) for treatment. TEffect of variety, treatment
storage and all their interactions were statidiicalgnificant for developed plum
nectars irrespective of cultivar used.

4.2.3 pH:

Table-5 reveals that plum nectar prepared from &&udsa and Satsuma
cultivars showed a significant decrease in meandpiHng storage. The mean
pH decreased from initial value of 3.61 to 3.24 & @3 in the nectar of Santa
Rosa and Satsuma during 180 days of storage. The@ostorage mean
showed significant decrease from 3.61 to 3.24 dumshorage. It was further
observed that there was a non-significant effecvariety on pH of the nectar
developed from different cultivars. pH values ofctey prepared from Santa
Rosa and Satsuma cultivars correlate well the \ahfetitrable acidity. Spiced
nectar treatment ;Ishowed highest decrease in pH from initial vali&.62 to
3.20 while as treatmentzTrecorded lowest decrease from initial value 0f23.6
to 3.30 and 3.36 for Santa Rosa and Satsuma neespectively during 180
days of storage. Treatment, Tnectar developed without spices) observed

decrease in pH from 3.60 to 3.20 and 3.18 in S&®usa and Satsuma nectar
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TABLE-5: EFFECT OF STORAGE ON pH OF SPICED PLUM NEC TAR

Cultivar Santa Rosa Satsuma
Storage
0 60 180 0 60 180 Treatment
v - 120 Mean 120 Mean
days | days days days | days days M
Treatment y Y51 days | & y YS | days | 93 ean
To 3.60 | 3.55| 3.24/ 3.20 3.39 | 3.60 | 3.57| 3.38| 3.19 3.43 3.41
T, 3.61 | 356| 341 3.271 3.46 3.60 | 3.50| 341 321 3.43 3.44
T, 3.62 | 3.50| 3.39] 3.20 3.42 | 3.62 | 3.53| 3.42| 320 3.43 3.35
Ts 3.62 | 3.49| 3.44| 3.30 340 | 362 | 3.55| 3.43| 3.3 3.49 3.47
Mean 3.61 | 3.52| 337/ 3.24 3.61 353 341 33
Varietal
3.43 3.44
Mean
Storage
0 days =3.61 60 days=3.53 120 days =3.39 180 days=3.24
Mean
C.D at 5%
Variety = N.S
Treatment =0.015
Storage =0.015
Variety x Treatment =0.022
Variety x Storage =0.022
Treatment x Storage =0.031
Variety x Treatment x Storage =0.044
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respectively during storage. Santa Rosa and Satspinad nectar observed highest
mean pH of 3.46 and 3.49 for treatmentsand k. The pooled treatment mean was
highest (3.47) for treatmeng &nd lowest ( 3.35 ) for,I Effect of treatment, storage,

(variety x treatment), (variety x storage), (treafrnx storage) and (variety x treatment
X storage) were found statistically significant fdeveloped spiced nectar for both
cultivars.

4.2.4 Reducing Sugars

Table-6 revealed significant increase in reducingas (%) during storage in
plum nectar irrespective of cultivar used. Durir@) days storage the mean value of
reducing sugars increased significantly from ihwalues of 11.82 and 11.81 per cent
to 13.58 and 13.25 per cent in Santa Rosa and8atplum nectar respectively. The
pooled storage mean also increased from 11.81querte 13.14 per cent during same
storage. Nectar developed from Santa Rosa cultbewed significantly higher
varietal mean of 12.79 per cent compared to 12e8Zent for Satsuma cultivar.

Spiced nectar treatment; Tn Santa Rosa and Satsuma showed the highest
increase in reducing sugars from the initial valok$3.35 and 13.22 per cent to 15.96
and 15.37 per cent while as treatmentsfiowed the lowest increase in total sugars
from initial values of 13.02 and 13.12 per cent$02 and 14.70 per cent during 180
days of storage. Treatment T(nectar without spices) of Santa Rosa and Satsuma
cultivars showed increase in reducing sugars froitrel value of 7.62 and 7.75 per
cent to 8.12 and 8.20 per cent upto 60 days ocageowhile as it decreased to 7.86 and

8.00 per cent respectively after 180 days of strag

36



TABLE-6: EFFECT OF STORAGE ON REDUCING SUGARS (%) OF SPICED PLUM NECTAR

Cultivar Satsuma
Santa Rosa
Stor@s
0 60 120 180 Mean 0 60 120 180 Mean Treatme
days | days days days | days days
Treatment 4 4 days 4 4 4 days ¥ nt Mean
To 762 | 812 | go3 | 7.86| 7.90 | 7.75 | 820 815 | 800 8.02 7.96
* *
T, 13.02 | 13.80| 14.71 15.0214.15| 13.12| 13.54| 14.36 14.7p 13.93| 14.04
T, 13.29 | 13.93] 15.03 15.48 14.43 | 13.15| 13.98| 14.44 14.9514.13 14.28
Ts 13.35| 14.03| 15.43 15.96 14.69 | 13.22 | 14.02| 15.00 15.3f 14.40 | 14.54
Mean 11.82 | 12.47| 13.31 13.58 11.81 1243 1298 13.25
Varietal
12.79 12.62
Mean
Storage
0 days 11.81 60 days=12.45 120 days #413.1 180 days=13.41
Mean
C.D at 5%
Variety =0.009 * Microbial spoilage
Treatment =0.013
Storage =0.013
Variety x Treatment =0.018
Variety x Storage =0.018
Treatment x Storage =0.026
Variety x Treatment x Storage =0.037
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Treatment T recorded the lowest mean reducing sugar contentoéf per cent
which was significantly lower than all spiced nectaeatment T, T,, T3 (14.04 %,
14.28 %,and 14.54 %). Variety, treatment, storagel all interactions were
statistically significant.

4.2.5 Total Sugars:

Plum nectar prepared from Santa Rosa and Satsurti@acs revealed
significant variation in mean total sugar (%) dgritBO days of storage (Table-7). The
mean values of total sugars for Santa Rosa arsi®atnectar increased from initial
value of 16.45 and 16.51 per cent to 16.59 an@21per cent upto 60 days of storage
but decreased to 16.44 and 16.12 per cent aftedag® of storage respectively. Even
though there was increase in total sugars (%) lispated nectar treatments,(;TT,
and T) during storage, the decrease in mean total suaftes 60 days was due to
large decrease of total sugars (%) in treatmen{n&ctar without spices) where it
decreased from 16.82 per cent and 16.93 per cdii. 8 and 14.40 per cent after 180
days of storage in Santa Rosa and Satsuma neetgrsctively. The pooled storage
mean also showed similar tend as it increased t6m8 per cent to 16.60 per cent
upto 60 days and then decreased to 16.28 per ttentl80 days storage. Plum nectar
prepared from Santa Rosa cultivar observed sigmiflg higher varietamean of
16.49 per cent compared to 16.43 per cent for Satsuwultivar.

Spiced nectar treatments Tand T, from Santa Rosa and Satsuma showed
highest increase in total sugars (%) from initialues of 16.38 and 16.35 per cent to
16.86 and 16.67 per cent respectively during stonagctar. Treatments, and T

from Santa Rosa and Satsuma revealed lowest igce#stal sugars (%) from initial
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TABLE-7: EFFECT OF STORAGE ON TOTAL SUGARS (%) OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
§t>orage
60 120 180 60 120 180 Treatment
tl_ 0 days days | days | days Mean | O days days | days | days Mean Mean
reatment
To 16.70 | 16.82| 16.18 1535 16.26 | 16.90 | 16.93 i6-20 14.40 | 16.10 16.18
T, 16.44 | 16.56| 16.65| 16.85 | 16.62 | 16.35 | 16.51| 16.60 16.67 16.53 16.57
T, 16.38 | 16.50| 16.57 16.86 16.57 | 16.44 | 16.59| 16.64 16.73 16.60 16.58
Ts 16.30 | 16.48| 16.58 16.70 16.51 | 16.38 | 16.46| 16.53 16.68 16.51 16.51
Mean 16.45 | 16.59| 16.49 16.44 16.591 16.62 16J49 16.12
Varietal
16.49 16.43
Mean
Storage
0 days =16.48 60 days=16.60 12G:d=6.49 180 days=16.2
Mean
C.D at 5%
Variety =0.014 * Microbial spoilage
Treatment =0.021
Storage =0.021
Variety x Treatment =0.029
Variety x Storage =0.029
Treatment x Storage =0.042
Variety x Treatment x Storage =0.059
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values of 16.30 and 16.44 per cent to 16.70 and3lger cent respectively after 180
days. Santa Rosa and Satsuma spiced nectar treéafgebserved identical lowest

mean total sugar (%) of 16.51 per cent while aasttnent § and T, from Santa Rosa

and Satsuma cultivars observed the highest meahsiagars (%) of 16.62 and 16.60
per cent respectively. However pooled treatmentmrmeas highest (16.58 %) for

treatment } and lowest (16.51 %) for treatmend The effect of variety, treatment,

storage and all their interactions were statidiyicgignificant.

4.2.6 Ascorbic Acid:

Nectar prepared form Santa Rosa and Satsuma caltaplum revealed
significant decrease in mean ascorbic acid corennhg 180 days of storage (Table-
8). The mean ascorbic acid content (mg/100 g.) edmemd from 0.94 to 0.80
(mg/100g.) and 0.88 to 0.76 (mg/100g.) in plum aeckeveloped from Santa Rosa
and Satsuma cultivars respectively. The pooledag®mrmean for both cultivars
showed significant decrease from 0.91 to 0.78 (0@g1) during 180 days of storage.
Nectar prepared from Santa Rosa cultivar showenifgigntly higher varietal mean
of 0.88 (mg/100g.) compared to 0.83 (mg/100g.)Satsuma.

In spiced plum nectar prepared from Santa RosaSatduma treatment;T
showed highest mean ascorbic acid content of 0.88 .84 (mg/100g.)
respectively while as treatment, howed lowest mean ascorbic acid content of
0.86 (mg/100g.) for Santa Rosa and treatmentsafid T, observed the lowest
identical mean ascorbic acid mean of 0.82 (mg/100y. Satsuma nectar. The
pooled treatment means also showed increasing frend T, to T; as it increased

from 0.84 to 0.86 (mg/100g.) respectively. Spicedtar treatment {lin Santa Rosa
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TABLE-8: EFFECT OF STORAGE ON ASCORBIC ACID (mg/ 100g.) OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
0 60 120 | 180 0 60 120 | 180 Treatment
v - Mean Mean
days | days days days | days days
Treatment A% \Y days \Y Y V! days Y Mean
To 0.96 | 0.93| 0.89] 0.82 090 | 0.92| 0.89| 084 079 0.86 0.88
T, 0.93| 0.89| 084 079 0.86 | 0.87 | 0.84| 0.80| 0.7 0.82 0.84
T, 0.93| 0.89| 0.85 0.80 0.87 | 0.87 | 0.85| 0.80| 0.7 0.82 0.85
Ts 0.94| 0.90| 0.86| 081 0.88 | 0.89 | 0.87| 0.82] 0.77 0.84 0.86
Mean 0.94 | 0.90| 0.86/ 0.80 0.88 086 081 0.6
Varietal 0.88 0.83
Mean
Storage 0 days 0.91 60 days=0.88 120 days =0.83 180 days=0.78
Mean
C.D at 5%
Variety =0.013
Treatment =0.019
Storage =0.019
Variety x Treatment = N.S
Variety x Storage = N.S
Treatment x Storage = N.S
Variety x Treatment x Storage = N.S
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showed the highest decrease in ascorbic acid dointen initial value of 0.93 to 0.79
(mg/100g.) while as for Satsuma all the three spioectar treatments {TT, and T)
showed identical decrease from initial values &70.0.87 and 0.89 (mg/100g.) to
0.75, 0.75 and 0.77 (mg/100g.) during 180 daystafage. The effect of (variety x
treatment), (variety x storage), (treatment x gjejaand (variety x treatment X
storage) were statistically non-significant.

4.2.7 Anthocyanins:

From the perusal of data in Table-9, it is evidérdt plum nectar prepared
from Santa Rosa and Satsuma cultivars revealedfisagrt decrease in anthocyanin
content during storage. The mean anthocyanin coritemy/100g.) decreased from
9.92 to 4.96 (mg/100g.) and 17.90 to 8.22 (mg/10Bgnectar prepared from Santa
Rosa and Satsuma, during 180 days of storage. dbkeg storage mean for both
cultivars also decreased significantly from initielue of 13.91 to 6.59 (mg/100g.).
Nectar prepared from Satsuma cultivar showed saamfly higher varietalmean of
12.67(mg/100g.) compared to 7.23 (mg/100g.) fort&&wsa cultivar.

Santa Rosa and Satsuma spiced nectar showed higieest anthocyanin
content of 6.09 and 11.16 (mg/100g.) for treatmkntvhile as lowest anthocyanin
content of 5.16 and 10.32 (mg/100g.) was recoradedtreatment T respectively.
Treatment T (nectar without spices) recorded the highest na#hocyanin content
of 11.88 and 18.72 (mg/100g.) for Santa Rosa ansu8&a which was significantly
higher than all spiced nectar treatments Thand T). In spiced plum nectar prepared
from Santa Rosa and Satsuma cultivars of plum rireat T, showed highest

degradation of anthocyanins from initial value€88df4 and 16.29 (mg/100g.) at zero
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TABLE-9: EFFECT OF STORAGE ON ANTHOCYANINS (mg/100g.) OF SPICED PLUM NECTAR

Cultivar

Santa Rosa Satsuma
Storage
60 120 180 60 120 180 Treatment
v — | 0days Mean | O days Mean
days days days days
Treatment \Y days A% y: days A% Mean
To 16.29 | 12.83| 10.18 8.2% 11.88 | 24.94| 20.36| 16.30 13.29 18.72 15.30
T, 814 | 7.12| 5.09| 399 6.09 | 16.29 | 12.21| 9.16| 7.00 11.16 8.62
T, 814 | 6.10| 505| 407 582 | 1527 | 12.21| 815 6.35 10.49 8.15
Ts 712 | 509 | 4.85| 359 516 | 1510 | 11.81| 8.13| 6.27] 10.32 6.59
Mean 9.92 7.78 6.29| 4.96 1790 14.14 1043 8.22
Varietal
7.23 12.67
Mean
Storage
0 days 13.91 60 days=10.96 125d8.36 180 days=6.59
Mean
C.D at 5%
Variety =0.013
Treatment =0.019
Storage =0.019
Variety x Treatment =0.027
Variety x Storage =0.027
Treatment x Storage =0.038
Variety x Treatment x Storage =0.054
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days to 3.99 and 7.00 (mg/100g.) at 180 days r&spsc while as lowest
anthocyanin degradation was observed in treatmgfrom initial values of 7.12 and
15.10 (mg/100g.) at zero days to 3.58 and 6.27 1@tly.) at 180 days of storage.
However the initial anthocyanin showed decreasiegd with the increase in spice
concentration from Tto T; as is decreased from 8.14 and 16.29 (mg/100g/)1®
and 15.10 (mg/100g.) in Santa Rosa and Satsunti@acsl respectively. Effect of
(variety x treatment), (variety x storage), (treaix storage) and (variety x treatment
X storage) were found to be statistically significerespective of the cultivars used.
4.2.8 Non-Enzymatic Browning:

Table-10 revealed that plum nectar prepared fromte&S&osa and Satsuma
showed significant increase in NEB during storajbe mean values of NEB
increased from 0.07 to 0.11 and 0.08 to 0.13 ie cdsSanta Rosa and Satsuma nectar
during 180 days of storage. The pooled storage nferaboth cultivars also showed
significant increase in NEB from 0.07 to 0.12 dgrstorage. Nectar developed from
Satsuma cultivar observed significantly higher el mean of 0.11 compared to 0.08
for Santa Rosa.

Spiced nectar treatmeng Tecorded the highest NEB mean values of 0.10 and
0.13 for Santa Rosa and Satsuma respectively vasilowest NEB mean values of
0.08 and 0.10 were recorded for treatmentPdoled treatment mean NEB for both
cultivars also showed similar trend as it was Cah® 0.09 for treatment;Tand T,
respectively. For treatment, Tnectar without spices) the mean NEB values were

lower (0.06 and 0.08) for Santa Rosa and Satsuctamespectively. Effect of
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TABLE-10: EFFECT OF STORAGE ON NON ENZYMATIC BROWNI NG (NEB) OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
—» 0 60 120 | 180 0 60 120 | 180 Treatment
Mean Mean
days | days days days | days days
lTreatment y ys | days y y ys | days y Mean
To 0.05 | 0.06| 0.07| 0.09 0.06 | 0.06 | 0.07| 0.09| 0.11 0.08 0.07
T, 0.06 | 0.07| 0.07/ 0.12 0.08 | 0.08| 0.10| 0.12| 0.13 0.10 0.09
T, 0.08| 0.08| 0.11/ 0.12 0.09 | 0.09 | 0.11| 0.12| 0.14 o0.11 0.10
Ts 0.09 | 0.10| 010/ 0.13 0.0 | 0.10| 0.13| 0.14/ 0.15 0.13 0.12
Mean 0.07 | 0.08| 0.09] 0.11 0.08 0.0 0.11 0.3
Varietal
0.08 0.11
Mean
Storage
0 days 0.07 60 days=0.09 120 day4 & 180 days=0.12
Mean
C.D at 5%
Variety =0.007
Treatment =0.011
Storage =0.011
Variety x Treatment = N.S
Variety x Storage = N.S
Treatment x Storage = N.S
Variety x Treatment x Storage = N.S
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variety, treatment and storage were statisticaifyniBcant irrespectively cultivars
used while as all their interactions were statlycnon-significant.
4.2.9 Tannins:

The data presented in Table-11 reveals that npctgrared from Santa Rosa
and Satsuma cultivars of plum showed significamrei@se in tannins during storage.
The mean tannins content (as % tannic acid) deedeagnificantly from 0.09 per
cent to 0.05 per cent and 0.11 per cent to 0.0Ceetrin nectars prepared from Santa
Rosa and Satsuma cultivars respectively after B§8 df storage. The pooled storage
mean also decreased from 0.10 to 0.06 per cemigiseame storage. Satsuma nectar
recorded significantly higher varietal mean of Opg9 cent compared to 0.07 per cent
for Santa Rosa.

Treatment ¥ of spiced plum nectar prepared from Santa RosaSaisuma
cultivars observed the highest mean tannin cortk@tll per cent and 0.12 per cent,
while as treatment ;Tobserved the lowest mean tannin content of 0.@0a@9 per
cent respectively. Treatmeng {hectar prepared without spices) showed loweshmea
tannin content of 0.02 and 0.03 per cent for Sddtsa and Satsuma cultivars
respectively which was significantly lower than sfliced nectar treatments (1T,
and T;). The pooled treatment mean also showed incredsamgl with increase in
spice concentration from,T(control) to treatment ;I Spiced nectar treatmeng T,
and T; for Santa Rosa showed identical decrease in taromtent from 0.09, 0.11 and
0.13 per cent to 0.05, 0.07 and 0.09 per cent gur80 days of storage respectively.
However in case of Satsuma nectar treatmgnarid T, showed highest identical

decrease of tannin content from 0.12 and 0.15@etrto 0.07 and 0.10 per cent while
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TABLE-11: EFFECT OF STORAGE ON TANNINS (% TANNIC ACID ) OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
v - 0 60 | 120 | 180 | | O 60 | 120 | 180 | | Treatment
days | days days days | days days
Treatment y ys | days Yy y ys | days y Mean
To 0.04 | 0.03| 002 0.02 0.02 | 0.05| 0.04| 0.03 0.03 0.03 0.03
T, 0.09 | 0.07| 0.06| 0.05 006 | 0.12| 0.10| 0.09 0.07 0.09 0.08
T, 0.11 | 0.09| 0.08 0.07 0.08 | 0.13| 0.11| 0.10 0.09 0.10 0.09
Ts 0.13| 0.12| 0.10, 0.09 0.11 | 0.15| 0.13| 0.12| 0.1q 0.12 011
Mean 0.09 | 0.07| 0.06] 0.05 0.11 0.09 0.08 0.p7
Varietal
0.07 0.09
Mean
Storage
0 days 0.10 60 days=0.08 120 days =0.07 180 days=0.06
Mean
C.D at 5%
Variety =0.007
Treatment =0.010
Storage =0.010
Variety x Treatment = N.S
Variety x Storage = N.S
Treatment x Storage = N.S
Variety x Treatment x Storage = N.S
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as treatment JJshowed lowest decrease form 0.13 per cent tofie0@ent during 180
days of storage. The effect of variety, treatmetdrage were statistically significant
and all their interactions were non-significant.

4.3 Organoleptic Evaluation of Plum Nectar During $orage:

The changes in mean organoleptic scores for quatiitiputes (colour, flavour
and overall acceptability) of plum nectar showeghgicant decrease during storage
period of 180 days under ambient conditions (1%°C3relative humidity 60 — 80%).
The quality factors are presented as under.

4.3.1 Colour Scores:

It is evident from Table-12 that spiced nectar pred from Santa Rosa and
Satsuma cultivars observed significant variatioroagntreatments for colour scores.
Among spiced nectars treatment §howed highest mean colour score of 3.16 and
3.25 while as treatment; Bhowed the lowest mean colour score of 2.42 abtl fr
Santa Rosa and Satsuma nectar respectively. The coézur scores for treatmeng T
(nectar without spices) were highest 3.65 and &7 5anta Rosa and Satsuma nectar
respectively which were significantly higher thahspiced nectar treatments (T,
and Tz ). The pooled treatment means also showed sitnéad and was highest 3.68
for T, and lowest 2.46 for I Spiced nectar treatment $howed the highest initial
score of 3.40 and 3.50 for Santa Rosa and Satsunth wecreased to 2.90 and 3.00
after 180 days of storage. The lowest initial colofi2.70 and 2.85 were recorded in
treatment F for Santa Rosa and Satsuma which decreased tca@d&.11 after 180

days of storage.
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TABLE-12: EFFECT OF STORAGE ON COLOUR SCORES OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
0 60 120 | 180 0 60 120 | 180 Treatment
Mean Mean
days | days days days | days days M
Treatment 4 ys | days 4 4 ys | days 4 ean
To 3.80 | 3.72| 358 350 365 | 3.85| 3.75| 3.67| 3.59 3.71 3.68
T, 340 | 3.24| 3.0/ 290 316 | 350 | 3.35| 3.18) 3.04 3.25 3.20
T, 296 | 2.93| 272 250 277 | 319 | 3.00| 2.80| 260 2.89 2.83
Ts 270 | 255| 236/ 2.08 242 | 2.85| 2.70| 2.40| 211 251 2.46
Mean 3.21 | 3.11| 294 275 3.34 320 3.01 2B2
Varietal 3.00 3.09
Mean
Storage
0 days 3.28 60 days=3.15 120 days =2.97 180 days=2.78
Mean
C.D at 5%
Variety =0.051
Treatment =0.073
Storage =0.073
Variety x Treatment = N.S
Variety x Storage = N.S
Treatment x Storage = NS ) ) Eair 1.
Variety x Treatment x Storage = N.S 4-Excellent, 3-Good, 2-Fair, 1-Poor
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The plum nectar observed significant decrease iann@lour scores during
storage irrespective of the cultivars used. Themealour scores decreased from
initial value of 3.21 to 2.75 and 3.34 to 2.82 féanta Rosa and Satsuma nectars
respectively during 180 days of storage. The podlEmtage mean also decreased
significantly during storage from 3.28 to 2.78. Mtal mean for Satsuma nectar was
significantly higher (3.09) compared to (3.00) feanta Rosa. Different interactions
observed no effect on the colour score of nectaeldped.

4.3.2 Flavour:

Table-13 reveals that plum nectar prepared fromteéS&osa and Satsuma
cultivars showed significant variation among treas for flavour scores. Among the
spiced nectar treatments, §howed highest mean favour score of 3.40 and\82lé
as treatment Jshowed lowest mean flavour score of 2.72 and fodBanta Rosa
and Satsuma respectively. Pooled treatment mesovatied significantly being 3.24
for treatment T and 2.60 for treatment;TThe mean flavour scores for treatmegt T
(nectar without spices) was 1.60 and 1.57 for S&daa and Satsuma which was
significantly lower than all spiced nectar treattse(il;, T, and T). Spiced nectar
treatment T showed highest initial flavour score of 3.60 amdi03for Santa Rosa and
Satsuma which decrease to 3.20 and 2.70 after 4@® af storage. The lowest initial
flavour score of 3.00 and 2.80 were recorded iattnent § for Santa Rosa and
Satsuma which decreased to 2.40 and 2.10 respgctivewever the initial flavour
scores in Santa Rosa and Satsuma nectar for tnelalinéectar without spices) were

lowest (2.30 and 2.15) which further decreased6 and 0.88 at 180 days of
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TABLE-13: EFFECT OF STORAGE ON FLAVOUR SCORES OF SPACED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
> 0 60 | 120 | 180 Mean 0 60 | 120 | 180 Mean Treatment
v days| days| days| days days| days| days| days Mean
Treatment
To 2.30| 2.10/ 1.05] 0.95| 1.60 | 215|233 | 0.93| 0.88| 1.57 1.58
* * * *
T, 3.60 | 3.48| 3.35 3.20 3.40 | 3.40| 3.25| 3.00 2.70 3.08 3.24
T, 3.25| 3.12| 3.00 2.83 3.05 | 3.00| 2.85| 2.65 220 2.67 2.86
Ts 3.00| 2.86| 2.65 240 272 | 2.80| 2.61| 2.40 210 2.47 2.60
Mean 3.03| 2.89| 251 234 283 216 2.4 197
Varietal 2.69 2.45
Mean
Storage
0 days 2.93 60 days=2.82 120 days =2.37 180 days=2.15
Mean
C.D at 5%
Variety =0.052 * Microbial spoilage
Treatment =0.074
Storage =0.074
Variety x Treatment =0.015
Variety x Storage =0.015
Treatment x Storage =0.140
Variety x Treatment x Storage = N.S

4-Excellent, 3-Good, 2-Fair, 1-Poor
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storage. The nectar prepared form Santa Rosa sheigaedicantly higher varietal
mean score of 2.69 for flavour compared to 2.455@isuma.

The nectar prepared from Santa Rosa and Satsumeedlsignificant decrease
in flavour scores during 180 days storage fromahitalues of 3.03 and 2.83 to 2.34
and 1.97 respectively. The pooled storage mean sklswed decreasing trend as it
decreased from 2.93 to 2.15 during same storag®doeAll interactions except
(variety x treatment x storage) where statisticaiynificant.
4.3.3 Overall Acceptability:
The data presented in Table-14 clearly indicatasikectar prepared from Santa Rosa
and Satsuma cultivars showed significant variatiamong the treatments for overall
acceptability scores. Among spiced nectar treatspemighest means overall
acceptability score of 3.28 and 3.17 were obsemvdd while as lowest mean overall
acceptability scores of 2.55 and 2.47 were obskefweT; in Santa Rosa and Satsuma
cultivars respectively. Pooled treatment mean feerall acceptability was highest
(3.22) for T, and lowest (2.51) for ;T However for treatment T(nectar without
species) it was 2.63 which was significantly higthean T; (2.51). The higher overall
acceptability scores of,Tthan T, was because,Thad higher colour scores than all
spiced nectars (J T, and |). Spiced nectar treatment $howed the highest initial
overall acceptability score of 3.50 and 3.45 fontdaRosa and Satsuma respectively
which decreased to 3.05 and 2.85 at 180 days Hg#0

The plum nectar prepared from Santa Rosa and Satsuiftivars observed
significant decrease in overall acceptability dgrib80 days of storage. The mean

overall acceptability scores for Santa Rosa anduf@d decreased from initial values
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TABLE-14: EFFECT OF STORAGE ON OVERALL ACCEPTABILITY SCORES OF SPICED PLUM NECTAR

Cultivar Santa Rosa Satsuma
Storage
v — 0 60 120 | 180 Mean 0 60 120 | 180 Mean Treatment
days | days | days | days days | days | days | days
Treatment 4 4 y Y Y Y y y Mean
To 3.03 | 2.90| 253 | 223 | 267 | 3.00| 2.87| 228 | 223 | 259 2.63
* * * *
T, 350 | 3.35| 322/ 3.05 3.28 | 3.45| 3.30| 3.09| 2.8§ 3.17 3.22
T, 3.12 | 3.00| 286 268 291 | 3.11| 2.92| 270 244 2.78 2.84
T, 2.83| 2.70| 246/ 224 255 | 2.82| 2.66| 240 203 2.47 2.51
Mean 3.12 | 298| 2.76] 2.54 3.0 293 261 287
Varietal 2.85 2.75
Mean
Storage
0 days 3.10 60 days=2.96 120 days =2.69 180 days=2.46
Mean
C.D at 5%
Variety =0.050 * Microbial spoilage
Treatment =0.071
Storage =0.071
Variety x Treatment = N.S
Variety x Storage = N.S
Treatment x Storage =0.142
Variety x Treatment x Storage = N.S

4-Excellent, 3-Good, 2-Fair, 1-Poor
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of 3.12 and 3.09 to 2.54 and 2.37 respectivelynduti80 days of storage. The pooled
storage mean also decreased significantly from 818.46 during storage. Overall

acceptability score of 2.85 observed in Santa Restar was significantly higher than

2.75 observed for Satsuma nectar. All interactexsept (treatment X storage) were
statistically non-significant.

4.4 Microbiological Studies:

All nectar samples prepared from Santa Rosa ansLi®at cultivars of plum
were subjected to microbiological studies at aarvdl of 60 days, to monitor number
of bacterial and yeast/mould colonies formed (cfu/ih any, during six months
storage, at ambient temperature. Table-15 reveéh&dpiced nectar treatments T,
and T;, did not show any microbial growth/spoilage upta snonths storage
irrespective of the cultivar used.

Nectar prepared without spices,(Ehowed microbial growth after 120 days of
storage. After 120 days storage 500 and 2000 (¢fwhyeast/mould were recorded
in Santa Rosa and Satsuma nectar treatmgnwfich increased to 8400 and 30000
(cfu/ml) at 180 days storage respectively. No b#dteolony was recorded after 120
days storage in treatmeng, Thowever after 180 days storage 400 and 1200ni&fu/
bacterial colonies were recorded in Santa Rosa Satduma nectar treatmeng T

respectively.
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TABLE-15: MICROBIAL LOAD AS (cfu/ml) AT VARIOUS STO RAGE PERIOD FOR PLUM

NECTAR
Cultivar Santa Rosa Satsuma
Microbial Load as cfu/ml Microbial Load as cfu/ml
Storage
0 days 60 days 120 days 180 days 0 days 60 dayk20 days 180 days
Treatment
B YM|B YM|B YM|{B YM| B YM|B YM|B YM B YIM

To - -1 - - - 500 | 400 8400| - -1 - - |- 2000 | 1200 30000
T2 = = = = - = - = - = = = - = - =
T3 = = = = - = - = - = = = - = - =

B = Bacteria

Y/M = Yeast and Moulds
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4.5 Economics:

Economic studies on the nectar prepared from twmnptultivars viz Santa
Rosa and Satsuma is presented in Table-16. It Wwasreed that the spiced nectar
prepared had significantly lower cost compared WRNS beverages of different
brands available in the market. Table-16 obsertad fixed capital expenditure on
processing 5-kg spiced plum nectar (25 bottlesO8n@ capacity each) amounted to
Rs. 14.00. Working capital expenditure which inésdexpenditure on ingredients,
processing charges, packaging, labelling transponta breakage/incidentals
amounted to Rs. 146.00. Management/producers skeamargin of producer, whole
seller and retailer amounted to Rs. 65.00. The &faenditure was Rs. 225.00 for 25
bottles. Thus maximum retail price per bottle (200was Rs. 9.00 while as market

price of ordinary fruit beverages ranges from Rs0Q to 15.00 per bottle.
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TABLE-16: INCOME, INVESTMENT AND FACTOR SHARES FOR
PROCESSING 5-KG SPICED PLUM NECTAR

|. Fixed capital expenditure®
Machines Used

Bottle washing machine
Working table

Junior Pulper

Crown Corking machine
Juice Pasteurizer

Gas Stove

Total (1)

Il. Working Capital Expenditure :

A. Expenditure on ingredients for five Kg Nectar

Particulars Price Kg* Quantity used
Rs. agms

Fruit 10 1180.0
Cardamon 800 8.0
Black Cumin 750 10.0
Black Salt 50 15.0
Sugar 19 800.0
Common Salt 8.5 5.0
Black Pepper 120 10.0
Ginger 40 50.0
Mint 20 50.0
Citric Acid 500 4.0
LPG 14 500.0

Sub Total (A)

Depreciation (da})
(Rs.)

1.77

2.00

5.55
0.62
3.33
0.73

14.00

Expenditure
Rs.

11.80
6.50
7.50
0.75

15.20
0.12
1.12

2.00
1.00
2.00
7.00

55.00

B. Expenditure on Packaging, Labeling and processingi@ for 25 bottles of

200 ml.

Cost of Bottles

Crown Corks

Labeling

Labour charges on processing
Margin of producer

Sub Total (B)

S. P. of producer/Purchase Price of Wh. Seller (1-++8)

Rs.
21.00
7.50
7.50
12.50
22.50

71.00

140.00
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C. Expenses incurred by Whole seller

Rs.
Transportation 5.00
Handling/storage 6.25
Margin of Whole seller 15.00
Sub Total (C) 26.25
S. P of Wh Seller/ Retailers Purchase Price (1+A+E3) 166.25

D. Expenditure incurred by Retailer

Rs.
Transportation 12.50
Handling/storage 8.75
Breakage/incidentals 10.00
Margin of Retailer 27.50
Sub Total (D) 58.75
Retailers S.P/Purchase of Consumer (1+A+B+C+D) 225.00

lIl. Relative factor Shares” Absolute Share (Rs.) Factor Share

Fixed Capital 14.00 0.062
Working Capital 146.00 0.648
Management/Producers Share 65.00 0.288

* Depreciation calculated by straight line methodper day basis.

**These are factor shares of processed fruit ialtimicome.
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DISCUSSION

Stone fruits occupy important place in the econasiyJammu and Kashmir
state. Plum is one of the important stone fruitsagr in Jammu and Kashmir state, but
due to its perishable nature it cannot endure Istogage life after harvest under
ambient conditions. Even at low temperaturdQ}its storage life does not exceed 3
to 4 weeks. Thus post-harvest operations suchaasgortation and storage of plums
are quite difficult. So alternate method of presegvthis perishable fruit lies in
processing the fruit into beverages, syrup, fereproducts etc.

An attempt has been made in present investigatoevialuate two plum
cultivars for spiced nectar production and to mmmthe quality changes in product
developed during storage under ambient conditions.

5.1 Physico-Chemical Characteristics of Plum Cultiars:

The average fruit length , diameter and fruit weigltorded in Santa Rosa and
Satsuma cultivars of plum were 39 and 40 mm, 374thdm and 32.6 and 36.0 ¢
respectively. The pulp yield and pulp stone ra@oorded for Santa Rosa was 81.25
per cent and 21.66, while for Satsuma it was 8p&3cent and 23.94 respectively.
The results are in range of Dhuré al. (1978); Chopraet al. (1981) and Gothwalkt
al. (1998).

In Santa Rosa and Satsuma plum cultivars the Ti®# recorded was 11.8 and
9.4 per cent, acidity (as maleic acid) as 1.97 aed per cent and pH 3.00 and 3.04
respectively. The results obtained are in closeiprity to that of Chopraet al.

(1981); Barwal and Sharma (2001). However the gcidalues are slightly higher



(1.64 and 1.35 %) than reported by Wani and S4@98) in Santa Rosa and Satsuma
cultivars respectively.

The Total Sugar (%) reported in Santa Rosa andu@atsultivars were 8.80
and 6.72 per cent while as reducing sugars repavi@ 6.00 and 4.80 per cent.
Chopraet al.,(1981) reported total sugars in Santa Rosa ramge &.7 — 9.9 per cent.

The ascorbic acid, anthocyanins and tannins redofdeSanta Rosa and
Satsuma cultivars were 5.52 and 5.20 (mg/100g.p284nd 127.29 (mg/100g.) and
0.18 and 0.24 per cent respectively. Westwood (L98& reported ascorbic acid
content of 5 (mg/100g.) in plums, Barwal and Shaf2@01) reported the ascorbic
acid content of 5.80 (mg/100g.) and tannin conte#n®.18 per cent in Santa Rosa
pulp.

5.2 Changes in Quality Attributes of Plum Nectar Duing Storage:
5.2.1 Total Soluble Solids:

During 180 days of storage, nectar samples prepfioed Santa Rosa and
Satsuma cultivars of plum recorded significant é#ase in mean TSS from initial
value maintained at 18.00 per cent to maximum 18rid718.30 per cent respectively.
The pooled storage mean also increased from aialindilue of 18.00 per cent to
18.23 per cent during storage. All the interacti@xsept (variety x storage) and
(variety x treatment x storage) were statisticalignificant. The pooled treatment
mean for the three spiced nectar treatmenis T2 and &) were 18.21, 18.31 and
18.21 per cent which were significantly higher thiamal value (18.00 %), while as
for treatment T (nectar without spices) the treatment mean deete&s 17.82 per

cent during storage. The increase in TSS of freidoages have been reported by
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Waskar and Khuridiya (1987) (phalsa nectar), éaab. (1988) (Litch squash) Wasker
and Deshmukh (1994) (pomegranate Juice), Baranaehy (1995) (guava nectar),
Pandey and Singh (1999) (guava R.T.S beverage®a Bed Sethi (2001) (spiced
lime-aonla R.T.S beverages), Prasad and Mali (2Q@@negranate squash), Sharma
et al. (2001) (galgal juice concentration) and Kotechd &adam (2003) (tamarind
R.T.S beverages). The increase in TSS may be doenwersion of polysaccharides
into soluble sugars, during storage.

Santa Rosa and Satsuma nectar without spicgslidwed identical increase in
TSS upto 60 days from initial value of 18.00 toIBr cent which decreased to
17.20 and 17.60 per cent after 180 days of storslgerobial spoilage was observed
in T, after 120 days of storage. The decrease in TSH teuattributed to utilization
of sugars for microbial growth.

5.2.2 Acidity:

The titrable acidity (as % maleic acid) exhibitagnsficant increase during
storage of 180 days in plum nectar irrespectivehef cultivar and treatments. The
mean acidity increased from an initial value of@4er cent to 0.489 and 0.495 per
cent in Santa Rosa and Satsuma nectar samplestiesfye The pooled storage mean
also increased significantly from 0.400 per cend.#02 per cent. All interactions viz
(variety x treatment), (variety x storage), (treafinx storage) and (variety x treatment
X storage) were statistically significant. Presamdings are in agreement with that of
Waskar and Deshmukh (1994) (pomegranate JuicegniBarayet al. (1995) (guava
nectar), Attriet al. (1998) (blended pear, apricot and plum RTS beveajadgtandey

and Singh (1999) (guava RTS beverages), Prasadveaiid(2000) (pomegranate
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squash), Krishnavemt al. (2001) (jack fruit RTS beverages), Sogi and Si(@01)
(kinnow squash) and Kotecha and Kadam (2003) (tachedRTS beverages). The
increase in acidity during storage may be due ton&vion of organic acids by
ascorbic acid degradation or increase in aciditpldcohave occurred due to
degradation of pectic substances present in putp@sted by Cruess (1958) in jellies
and jams.

No correlation was observed between increase irditgciand spice
concentration of nectar formulations. However hgjlraean acidity of 0.442 per cent
was recorded for treatment While as lowest mean acidity of 0.431 per cent was

recorded for Treatment,.T
5.2.3 pH

Decreasing trend was observed in pH of plum nesd#arples during 180 days
of storage, irrespective of cultivar used. The melddecreased significantly from an
initial pH value of 3.61 to 3.24 and 3.23 in caseSanta Rosa and Satsuma nectar
respectively during 180 days of storage. The storagan also decreased significantly
from 3.61 to 3.24 during storage. The decreaseHrnvalues correlate well with the
acidity values. The effect of treatment, storagd alh interactions were statistically
significant, however the effect of variety was rsgnificant. Doodnath and Badriel
(2001) and Krishnavergt al. (2001) also reported decrease in pH in watermelon
nectar and jack fruit RTS beverages respectivepyicesl nectar () showed the
lowest pooled mean pH of (3.35) while ag)(3howed the highest pooled mean pH of
3.47. No correlation was observed between spiceergration and decrease in pH in

all the treatment combinations which is in cons@eawith the acidity values.
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5.2.4 Reducing Sugars:

Significant increase in reducing sugars percentage observed in all spiced
nectar formulations with increase in spice con@in from T, to T;, irrespective of
plum variety used. Mean reducing sugars was 14r&b 1a.40 per cent in spiced
nectar treatment sTprepared from Santa Rosa and Satsuma cultivapsuaf which
was significantly higher that 14.15 and 13.93 pentcrecorded for spiced nectar
treatment T. Similar trend was reflected in pooled treatmemiamas it was highest
(14.54 %) for § and lowest (14.04 %) for treatment However the mean reducing
sugar content was 7.90 and 7.96 per cent in nage@ment T from Santa Rosa and
Satsuma which was significantly lower than all sgimectar treatments. The increase
in reducing sugar content with the increase inesmgioncentration may due to the
addition of spices which might have increased tivernsion of sucrose or breakdown
of polysaccharides. Treatment, Tnectar without spices) showed increase in
percentage reducing sugar from initial values @&27and 7.75 per cent to 8.12 and
8.20 per cent in Santa Rosa and Satsuma nectar$Qplays of storage, there after
decreased to 7.86 and 8.02 per cent after 180 stay@ge respectively. The decrease
in reducing sugars after 120 days may be due toolnal spoilage observed in
treatment (7). The microbes might have utilized sugars in wuasiometabolic
processes (growth and multiplication) and fermeémmatprocess thereby causing
increased rate of respiration and decrease in igglgcgar content in treatmentfT

Significant increase in percentage reducing sugang storage was observed

in nectar samples irrespective of the cultivar udedring 180 days storage nectar

63



prepared from Santa Rosa and Satsuma cultivarkiof, ghowed significant increase
in percentage reducing sugars from initial value$1082 and 11.81 per cent to 13.58
and 13.25 per cent respectively. Similar trend weffected in storage mean as it
increased from initial value of 11.81 per cent ®.1¥ per cent during 180 days
storage. The effect of variety, treatment, storapel all their interactions were
statistically significant. The present findings aedjng increase in reducing sugar
content with storage are in agreement with thaRafniswamy and Muthukrishanan
(1974) (lemon Juice), Mehta and Bajaj (1983) (sitjuice), Waskar and Khuridya
(1987) (phalsa nectar, squash and concentrata), efaal. (1988) (litchi Juice),
Tripathi et al. (1992) (pineapple-guava RTS beverages), Sethi (10@&&hi squash),
Wani and Saini (1993) (plum juice, concentrate palp), Baramanragt al. (1995)
(guava nectar), Tiwari (2000) (guava-papaya RTSetmges), Sogi and Singh (2001)
(kinnow RTS beverages and squash). The increassdurcing sugars during storage
may be due to inversion of sucrose to glucose andtdse or breakdown of
polysaccharide into simple sugars.

5.2.5 Total Sugars:

Variety, treatment, storage and all their intexatdi revealed significant effect
on the percentage total sugar content in plum nacespective of cultivars used. No
correlation was observed between increased spiceeotration and percentage total
sugars in spiced nectar treatments T, and T; in both cultivars as spiced nectar
treatment T from Santa Rosa and treatment filiom Satsuma recorded the highest

mean total sugar of 16.62 and 16.60 per cent réspBc while as spiced nectar
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treatment § recorded the lowest identical mean total sugak6b1 per cent for both
cultivars.

Nectar prepared from Santa Rosa and Satsuma csltnia plum showed
significant variation in total sugar percentageimgithe storage of 180 days. Mean
total sugar percentage for Santa Rosa and Satswen@ased from initial value of
16.45 and 16.51 per cent to 16.59 and 16.62 per ueio 60 days of storage but
decreased to 16.44 and 16.12 per cent after 188 dagtorage. The decrease in
percentage total sugars is attributed to large edeser in total sugar content of
treatment T (nectar without spices) from initial values of 16.and 16.90 per cent to
15.35 and 14.40 per cent after 180 days storaganta Rosa and Satsuma cultivars
respectively. As microbial spoilage was observedr@atment § of both cultivars
after 120 days storage. The decrease in percetutesugars of treatment, hay be
attributed to utilization of sugar by microbes (¥#moulds) in metabolic processes
and fermentation. Results presented indicate thah ¢hough the initial percentage
total sugar varied significantly in all spiced ractreatments T, and T but all the
treatments showed significant increase in percentatal sugars during 180 days of
storage, irrespective of the cultivar used. Thdifigs are in conformity with those of
Bhatia et al. (1956) (jack fruit squash), Waskar and Khuridiy@881) (phalsa nectar,
squash and concentrate), Jeial. (1988) (litchi squash and litchi juice), Waskar and
Deshmukh (1994) (pomegranate juice), Baramaratagl. (1995) (guava nectar),
Kotecha and Kadam (2003) (tamarind RTS beveragigsease in total sugar content
during storage may be attributed to breakdown ahmex polysaccharides into

simple sugars.
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5.2.6 Ascorbic Acid:

Ascorbic acid content decreased significantly ionplnectar during storage
irrespective of the cultivar used. The mean ascaabid content decreased from 0.94
and 0.88 (mg/100g.) to 0.80 and 0.76 (mg/100g.Santa Rosa and Satsuma nectar
respectively during 180 days of storage. The storagan also decreased from 0.91 to
0.78 (mg/100g.) during storage. Variety, treatmemd storage had significant effect
on ascorbic acid content of all the nectar sampidsle as all interactions were
statistically non-significant. The above findingsgarding the decrease in ascorbic
acid content during storage are in conformity withse of Aggarwaét al. (1992) in
peach nectar, Gofiet al. (1994) in mango nectar, Baramaneial. (1995) in guava
nectar, Askaret al. (1996) in peach nectar, Iversen (1999) in blackanirnectar,
Pandey and Singh (1999) in guava RTS beverageshikaveniet al. (2001) in jack
fruit RTS beverages, Kotecha and Kadam (2003) matend RTS beverages.
Decrease in ascorbic acid during storage may bdalogidation, by trapped oxygen
in glass bottle, which might have resulted in fotioraof dehydro-ascorbic acid.

In spiced nectar treatments, T, and T, the ascorbic acid content increased
with increase in spice concentration, irrespectife cultivar. Treatment mean
increased from 0.84 to 0.86 (mg/100g.) fromtd Tz respectively. The increase in
ascorbic acid content with increase in spice cotmagan could be attributed to
ascorbic acid provided by spices. Similar findivgsre reported by Deka and Sethi

(2001) in lime-aonla and mango-pineapple spicectizmes.
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5.2.7 Anthocyanins:

Perusal of data reveals significant degradatioanthocyanins in plum nectar
during storage irrespective of the cultivars usBdring the storage of 180 days
anthocyanin content (mg/100g.) decreased from 89296 (mg/100g.) and 17.90 to
8.22 (mg/100g.) in nectars prepared from Santa RagaSatsuma cultivars of plum
respectively. The pooled storage mean for bothveult decreased significantly from
initial value of 13.91 (mg/100g.) to 6.59 (mg/100¢/ariety, treatment, storage and
all interactions were statistically significantnliar findings were reported by Waskar
and Khuridya (1987) in phalsa nectar, concentratash and squash, Forsi al.
(1993) in osmodehydrated cherries, Uygan and A&80%) in cherry nectar, and
Iversen (1999) in black currant nectar. The anthagy degradation may be attributed
to the fact that anthocyanins are prone to deg@adaluring storage due to affect of
temperature and light. Siddig al. (1994) reported that anthocyanin degradation is
directly related to polyphenol oxidase level inmljuice.

Anthocyanin content of Treatment Thectar without spices) was significantly
higher (15.30 mg/100g.) than all spiced nectarttneats T, T,, T; (8.62, 8.15 and
6.59 mg/100g.), suggesting that addition of spaassed breakdown of anthocyanins.
The Satsuma nectar recorded the higher anthocyamient of 12.67 (mg/100g.)
compared to 7.23 (mg/100g.) for Santa Rosa. Thig beaattributed to the higher
concentration of anthocyanins recorded in Satsuma p
5.2.8 Non-Enzymatic Browning (NEB):

The results presented indicate that NEB of negieepared from Santa Rosa

and Satsuma cultivars of plum increased signifigasiring storage. During 180 days
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of storage mean value of NEB increased from 0.07.14 and 0.08 to 0.13 in nectars
prepared from Santa Rosa and Satsuma cultivarectsply. The pooled storage
mean also increased from 0.07 to 0.12 during saloeage. Variety, treatment,
storage had significant effect on NEB of all necgamples while as all interactions
had non significant effect. These results are ire@gent with that of Baramanray

al. (1995) in guava nectar, Saktial. ( 1993) in plum juice and concentrate, Pandey
and Singh (1999) in guava RTS beverages, Petais (2001) in soursop nectar and
Sharmaet al.,(2001) in galgal juice concentrate. Browning maydoe to reaction of
organic acid with sugars or oxidation of phenoldokHeads to formation of brown
pigment.

In spiced nectar treatments; (T, and T;) the NEB treatment means increased
with increase in spice concentration from 0.09 tt2(Q(T, to T3). However the value
of NEB was significantly lower (0.76) for,T(nectar without spices) than all spiced
nectar treatments. Gowda and Jalali (1995) repattatd NEB was either equal or
slightly higher due to addition of spices in wateelon juice, Deka and Sethi (2001)
also reported increase in NEB on addition of spimegrape-mango blended RTS
beverages.

5.2.9 Tannins:

The data presented reveals that variety, treatmedtstorage had significant
effect on tannin content of all nectar samples evag all interactions were statistically
non-significant. Significant decrease in tannin teoh was observed in all nectar
samples irrespective of the cultivar used. Tanwintent in Santa Rosa and Satsuma
nectars decreased significantly from 0.09 and @dricent to 0.051 and 0.07 per cent

respectively during 180 days storage. Pooled storagan for both cultivars also
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decreased from 0.10 to 0.06 per cent during stoiBigalar findings were reported by

Srivastavaet al. (1985) in mango juice, Kalrat al. (1998) in anola preserve, Deka
and Sethi (2001) in grape-mango and grape-pinedgpleled RTS beverages. Loss
of tannins/polyphenols during storage could betduexidation of polyphenols.

In spiced nectar treatmentsg, TT, and T the tannin content increased with
increase in spice concentration irrespective of ¢o#ivar used. Treatment mean
increased from 0.08 to 0.11 per cent from t® T; respectively. However the
treatment mean for .I (nectar without spices) was 0.03 per cent whichs wa
significantly lower than all spiced nectar treattsemhe increase in tannin content
with increased concentration of spices might be tdugnnins contributed by spices.
Similar findings were reported by Josdial. (1991) in spiced plum vermoth. Deka
and Sethi (2001) also reported increase in tanolygbenol content with addition of
spices in grape-mango and pineapple-grape blendi&dieverages.

5.3 Organoleptic Evaluation:

Organoleptic evaluation of nectar samples was diynsemi-trained penelists
to evaluate the best cultivar and treatment (smiocecentration) for the product
development and to monitor quality changes durtocpge.

5.3.1 Colour Score:

The sensory scores for colour decreased significaior all plum nectar
treatments after 180 days of storage irrespectfveultivar used. The mean colour
scores for Santa Rosa and Satsuma nectar decreasedhitial values of 3.21 and
3.34 to 2.75 and 2.82 respectively during 180 dalystorage. The storage mean

scores for colour also decreased significantly fre/@8 to 2.78 in nectar samples.
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Variety, treatment and storage had significantatféen colour while as all interactions
were statistically non-significant. Jagt al. (1988), Gowda (1995), Askaat al.
(1996), Doodnath and Badriel (2001), Prasad and (28D0) and Krishanavemt al.
(2001) reported decrease in colour scores duringagé in litchi squash, mango-
papaya blended RTS beverages, peach nectar, wiiarmextar, pomegranate squash
and jack fruit RTS beverages. The decrease in caoore may be attributed to the
increasing rate of oxidation of phenolic compounds.

Among spiced nectar treatmentsg, TT, and T significant variation was
observed with respect to colour scores, highesiucatcores of 3.61 and 3.71 were
observed in treatment; Tof Santa Rosa and Satsuma nectar while as loveéstirc
scores of 2.42 and 2.46 were observed in treatifignt was further observed that
with the increase in spice concentration froptd T; the mean colour score decreased
from 3.20 to 2.46. The colour scores fqr(fectar without spices) were higher (3.68)
than all spiced nectar treatments. Thus it couldctwecluded that increased spice
concentration has negative effect on colour scofegctar.

5.3.2 Flavour Scores:

Significant variation was observed in flavour ssoemong the spiced nectar
treatments prepared form Santa Rosa and Satsurigarcsilof plum. Spiced nectar
treatment T showed the highest mean flavour score of 3.403%24d for Santa Rosa
and Satsuma nectars while as spiced nectar trebffaeshowed the lowest mean
flavour score of 2.72 and 2.47 respectively. Potdedtment mean flavour scores also
decreased fromTto T; (3.24 to 2.60). As Twith the minimum spice concentration

had the highest flavour score irrespective of thivar used, it could be concluded

70



that flavour scores decreased with increase inespancentration. It was further
observed that J(nectar without spices) had the lowest treatmesamflavour score
of 1.58 which was significantly lower than all spic nectar treatments. Variety,
treatment, storage and all two factor interactimese statistically significant while as
three factor interaction (variety x treatment xrage) was non-significant. Nectar
prepared from Santa Rosa cultivars had a flavowresaof 2.69 which was
significantly higher than 2.45 recorded for Satsu@athwalet al. (1998) reported
that aroma retention during storage was slightlgelben Santa Rosa than Mariposa
and other cultivars.

The plum nectar showed significant decrease iroflagcores after 180 days of
storage irrespective of the cultivar used. The nfeamur scores for Santa Rosa and
Satsuma nectar decreased from 3.03 and 2.83 tcaRB4.97 after 180 days storage.
The pooled storage mean also decreased from 223 %cafter 180 days storage. The
results obtained are in consonance with the firgliofyAskaret al. (1996) in peach
nectar, Krishnavenet al. (2001) in jack fruit RTS, Prasad and Mali (2000) in
pomegranate squash, Sogi and Singh (2001) in kinequash. The decrease in
flavour scores could be due to loss of volatilensabc substances and temperature
also play important role in biochemical changeadieg to formation of off-flavour
and discolouration, masking the original flavouipodducts with storage time.

5.3.3 Overall Acceptability:
Variety, treatment and storage revealed signifiedféct on the overall acceptability
scores of all nectar samples while as all inteoastiexcept (treatment x storage) were

statistically non-significant. Overall acceptalyilgécores showed significant variation
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among spiced nectar treatments. Spiced nectantegatl; showed the highest mean
acceptability score of 3.28 and 3.22 for Santa Rarsd Satsuma nectar while as
treatment § showed lowest mean acceptability score of 2.5524d respectively.
Treatment mean acceptability scores also decrdem®dT; to T; (3.22 to 2.51). Thus

it was concluded that increase in spice concentrahad a negative effect on
acceptability scores of plum nectar irrespectivewfivar used and that treatment T
with minimum spice concentration was most acceptaldectar prepared from Santa
Rosa cultivar had higher acceptability scores 862han 2.75 recorded for Satsuma
nectar.

Significant decrease in overall acceptability ssonas observed in all nectar
samples during storage irrespective of the cultivsed. During storage of 180 days
overall acceptability scores decreased from 3.1 &A9 to 2.54 and 2.37 in Santa
Rosa and Satsuma nectar respectively. The poabeaiget mean also decreased from
3.10 to 2.46 after 180 days of storage. Waskarkdndidiya (1987), Krishnavenrgt
al. (2001), Sogi and Singh (2001), Kotecha and Kada®@3P also reported decrease
in overall acceptability during storage in phalspash and nectar, jack fruit RTS
beverages, kinnow squash, and tamarind RTS bewerage
5.4 Microbial Quality:

Nectar samples prepared from Santa Rosa and Satsitinoat spices (J), preserved
by using 120 ppm sodium benzoate only, observedoini&l spoilage after 120 days
of storage. Sairt al. (2003) also reported microbial spoilage in peappuieserved
by using sodium benzoate at 1200 mg/kg after 4 hsomf storage at ambient

temperature. In the nectar treatments (I, and &) which were preserved by
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pasteurization along with addition of spices ini@as proportions, no microbial
spoilage/load was observed even after 180 daywrdge. The zero microbial load in
spiced nectar treatments could be due to inhibieffgct of spices. Ejachét al.
(1998) reported that heating mango juice t6G%or 15 minutes and supplemented
with nutmeg (4 % v/v) and ginger (4 % v/v) markedmibited microbial growth.
Deka and Sethi (2001) reported negligible growthmofulds and yeast in lime-aonla
and mango-pineapple spiced RTS beverages, whicfugber reduced during storage
due to inhibiting effect of spices. Shah and R&30@®) also reported the antimicrobial
properties of black cumin especially against gramsitive bacteria likeaphylococus
aureus, Bacillus cereus andStreptococcus faccalis.
5.5 Economics

The cost analysis indicated better chances of vatigition in case plum is
processed into product like spiced nectar. Sincespiced beverage is presently
available in the local market. The product will baadvantage over other fruit
beverages and the cost can compete with otherbfewigrages available in the market.
The cost per unit can be further reduced if bulcpssing is carried out, thus the

product has better chances of survival in the ntarke
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SUMMARY AND CONCLUSION

The investigation entitled “Processing and Qualiyaluation of Spiced Plum
Nectar as Health Drink” was carried during year22003 with following objectives
» To standardize the recipe for development of spicedtar from different
cultivars.
» To study the effect of variety on the quality ofcgal nectar.
» To study the economics of formulated product.
» To study the effect of storage on the quality &f pinoduct.

The two plum cultivars viz Santa Rosa and Satsurese wprocured from
SKUAST-K Shalimar orchard. The fruits subjectedptdping by hot break method.
The pulp was preserved by pasteurising it. The govesl pulp was analysed for
various physico-chemical characteristics and wtilifor nectar production. The nectar
was prepared using 20 per cent pulp and spices agnted in various proportions,
filled in pre-sterilized bottles (200 ml capacitghd then pasteurized. However in
control no spice was added and it was chemicasgnved using 120 ppm sodium
benzoate. The nectar developed was kept at amieiemperature (15 — S&, relative
humidity 60 — 80 %) for a period of six months. Tgte/sico-chemical analysis of the
product developed was carried out at 0, 60, 120, d#/s of storage to monitor the

change in quality attributes. The silent featurethe results are summarized below: -



6.1 Physico-Chemical Characteristics:

1. Physical characteristics of two plum cultivars r@eel that Satsuma cultivar
recorded the highest average fruit length (40 nimj)t diameter (42 mm) and
fruit weight (36 g.) compared to Santa Rosa cultiwdich recorded these
parameters as 39 mm, 37 mm and 32.6 g respectively.

2. Cultivar Satsuma recorded the highest pulp yiel8.38 %) and pulp stone
ratio (23.94) than cultivar Santa Rosa (81.25 % 2h:66)

3. TSS, acidity, reducing sugars, total sugars anamiit-C recorded in Santa
Rosa were 11.8 per cent, 1.97 per cent, 8.80 per 600 per cent and 5.52
(mg/100g.) respectively which were higher than Pet cent, 1.64 per cent,
6.72 per cent, 4.80 per cent and 5.20 (mg/100gorded in Santa Rosa.

4. pH (3.04), anthocyanin ( 127.29 mg/100g.) and tan(fi24 %) recorded in
cultivar Satsuma were higher than Santa Rosa wkibrded these parameters
as 3.00, 84.52 (mg/100g.) and 0.18 per cent reispdct

6.2 Physico-Chemical Analysis of Plum Nectar:

1. The mean TSS of nectar prepared from Santa Rosa828) was higher than
the nectar prepared form Satsuma (18.13 %). Tredtferecorded highest
mean TSS (18.31 %) and, Tecorded the lowest mean TSS (17.82 %) in all
product formulations. Significant increase was obse in mean TSS from
18.00 per cent to 18.23 per cent during 180 daysgé.

2. Nectar prepared form Santa Rosa recorded the higkan acidity (0.439 %)
than Satsuma cultivar (0.435 %). The mean acidityeased during 180 days

of storage (0.400 % to 0.492 %) irrespective of thétivar used. Highest
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treatment mean (0.442 %) was recorded in treatfigand lowest (0.431 %)
in treatment T.

. The results of pH were in consonance with that @éity and pH showed
relative decline with the increase in acidity ih@bduct formulations.

. The mean reducing sugars increased significantiyngul80 days storage
(11.81 % to 13.41 %). Mean reducing sugars alsoeased from Tto T3
(14.04 % to 14.54 %) with increase in spice conegion. Mean reducing
sugar content recorded was lowest (7.96 %) inrreat T..

. The effect of storage was significant with resgecthe change in total sugars
of all the product formulations. Treatmenp flecorded highest mean total
sugars (16.51 %) and lowest mean total sugars weereded in T (16.18 %).
The mean total sugars were higher (16.49 %) inangutepared from Santa
Rosa than in Satsuma (16.43 %).

. Mean Ascorbic acid content decreased significantlystorage of 180 days
(0.91 to 0.78 mg/100g.) irrespective of formulagamed. Nectar from Santa
Rosa recorded higher ascorbic acid content (0.88@0g.) than Satsuma (0.83
mg/100g.). The ascorbic acid content showed sicamti increase with increase
in spice concentration;To T3 (0.84 to 0.86 mg/100g.)

. Nectar prepared from Satsuma recorded higher aydinat content (12.67
mg/100g.) than Santa Rosa (7.23 mg/100g.). Thetiaddind increase in spice
concentration resulted in decrease of mean anthoty@ntent (8.62 to 6.59
mg/100g.) and as such nectar without spices reddndgner mean anthocyanin

content (15.30 mg/100g.).
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8. Non-enzymatic browning of nectar samples showedifsignt increase with
storage (0.07 to 0.12). Nectar from Satsuma recbtdgher value for Non-
enzymatic browning (0.11) compared to Santa Rod28J0The addition and
increase in spice concentration showed increaseomenzymatic browning
(0.07 to 0.12) of all product formulations.

9. The mean tannin content increased with the addafapices Tto Tz (0.08 %
to 0.11 %). Maximum mean tannins (0.09 %) conteas wecorded in nectar
prepared from Satsuma compared to (0.07 %) fora&SRisa. The effect of
storage was significant with respect to decreadarinin content (0.10 to 0.06
%) in all product formulations.

6.3 Organoleptic Evaluation of Plum Nectar:

The changes observed in organoleptic scores fohtyuattributes (colour,
flavour and overall acceptability) of nectar obssha significant decreasing trend
during storage. The quality attributes are sumredr&s under.

1. The mean colour score observed a significant deerdaring storage (3.28 to
2.78). Nectar prepared from Satsuma scored higBe3) for colour compared
to that of Santa Rosa (3.00). Spice addition hawaificant effect on colour
score which decreased with increase of spice caratem (3.68 to 2.46).

2. Nectar prepared from Santa Rosa scored maximumtataur (2.69) compared
to Satsuma (2.45). The mean flavour scores als@dsed during storage (2.93
to 2.15) and with increase in spice concentratromfT, to T; (3.24 to 2.60).

However, nectar without spices scored minimum (Lt&8flavour.
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3. Like colour and flavour, the mean acceptability resoalso decreased with
storage (3.10 to 2.46). However, the nectar prepfem Santa Rosa scored
maximum (2.85) than Satsuma (2.75). The treatmdfecte for overall
acceptability was in consonance with that of colmod flavour scores.

6.4 Microbiological Studies:

Spiced nectar prepared from both the cultivarslompobserved no microbial
load during entire storage period of 180 days. Hmwmetreatment J i.e. nectar
without spices underwent microbial spoilage (fertagan) after 120 days of storage
and it had no consumer acceptability.

6.5 Economics:

Economics of spiced nectar prepared from Santa RodéSatsuma cultivar of
plum revealed that the product developed had loe@st and more consumer
acceptability compared to ordinary fruit beveragesilable in the market. It was
observed that retail price per bottle (200 ml) vikss 9.00 which was lower than
market price of ordinary beverages available ink&ia10.00 to 15.00 Rs)
Conclusion:

It was concluded from present studies that spiasxtan prepared from Santa
Rosa cultivar proved superior with respect to duaditability during storage than
nectar developed from Satsuma. Organolepticallyasg found that Santa Rosa spiced
nectar treatment ;Trecorded highest acceptability score followed lays8ma spiced
nectar treatment,Ton 4.00 point scale. However spiced nectar treatsn® and T
from both cultivars were found within consumer gutebility range.

Microbiologically all the three spiced nectar forations proved free from any
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microbial growth/spoilage during entire storageiqeémwhile as Treatment,Twhich

was preserved chemically observed spoilage aftérdb¥s of storage. Thus addition
of spices along with pasteurization proved to btelbenethod of preservation than
chemical preservation. The product developed wasdaconomically profitable and

viable for commercial production.
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