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INTRODUCTION



(;ruits are perhaps the first edible natural producﬁ consumed
by man) The story of Adam eating an apple avers Llhis tLlheory.
Intially man used to eat fruit as it was but later on began tlo
gal it by treating it in myriad ways to enhance ils tasle and
usefulness. Fruit products are the outcome of such and

£

i
endeavour7

(Fruits are no longer considered as a luxury since lhey
belongs to an important class of prolecltive food which provide
adequate vitamins and minerals needed for the maintenance of

health) .

+

India ranked 3rd in the production of fruits after Rrazil
and United States (Pandey, 1291). Sethi (1993) reported 1that
India is one of the largest producers of fruits (27 million

tonnes) in the world.

Sethi (1993) has stated that 20-30 per cent of thé fruit
produced in thés counlry are not utilized due to post harvest
problems and hardly 1 per cent of the total produce is bheing
utilized for processing.

!
/

(According to Roy (1993) surplus production of perishable
fruits and vegetable during the seasonal glut could be converted

into durable products in order to avoid wastage.\



(Shaw (1993) remarked that owing to rich horticultural
potential that exist in our country, f¥uitl and Qegetable industry
can play important role in salvaging prices during glut seasons
generating employment opportunity, meeting the requirements of

defence forces in border area and earning foreipgn exchange for

%
7

the country by development of exports)

[Poonia (1994) is also of the view that fruit processing
helps to imltigate the problem of under employment duringk off
seasaon in Agriculture Seclor besides it ensures fair returns to

the growers and, improves their economic conditions:}

4

Export of processed fruits and vegelable in 1991-22 amountls
to 73,000 metric tonnes valued at Rs. 120 crores and for 22-93
the eupected export will be 86,500 metric tonnes wvalued at
Rs. 142 crores. 1t has the potential to g0 uplo 1,30,000 metric

tonnes valued at Rs. 34% crores in 1996-97 (Patil, 1992).-

Kaushal (1987) have stressed on the rise in demand for
processed fruils and vegelable because of the increased defence

requirements and urbanisalion trend.

(The fruit and vegetable processing industry has been
declared as a thrust area and is likely to take off in tUthe near
fulure as a potential earner of foreign exchange through exportl

of processed fruils and vegetables (Kapoor, 1993).)~



According to Pareek (1993), unexploited fruils are the
several less known fruit species which have the potential for
commercial exploitation and are yet to be utilised for their
potential. Kumar (1993) reported that considerable e%?orts are
needed to make a new product from unexploited fruits and
vegetables ) competitive in the world market with respect to

nutritional and microbial quantity as well as zero level chemical

residues.

(Kumar (1993) reported that the export of processed products
from wunder exploited indigenous fruits and vegetable in nil.
There is a need to make new products from indigenous‘ raw
materials having nutritional and medicinal value in order to open
new channels for export market. The commercial potential of
these fruits are immense, but large quantities of fruits are
going waste as no serious efforts has bheen made to use the
technologies available to convert them into value added_éroducts.
These fruits lack proper post harvest processing which leads to
tremendous loss to our fruil wealth. 8o there is an urgent need

to exploit under exploited fruité>

(Passion fruit is one such under exploited fruit which can be

very wuseful and profitable crop particularly in developing

countries where a subsistance agricultural palttern is



established€> According to Khurdiya (1994), passion fruil is a
native of Brazil bul is also available as wild in Nilgiri hills,
Wynad, Kodaikanal, Shevmys, Coorg, Malabar and Kerala. Now il is
being grown in Himachal Pradesh, Nagaland, and Mizoram. Since
passion fruit has vast polential in gquantity processed product,

area under its cultivation is increasing day by day. ‘

Passion fruil, commonly found in India is the yellow passion
fruit (Passzitlora edulris var flavicarpa). They are &6-12 cm. lonyg
and 4-7 ecm in diameler. The shell of the fruit is hard and
3-10 wm thick. The pulp is yellow to orange in colour and is
highly aromatic and juicy. According to Khurdiya (1994),° the
passion fruit juice with gJood aroma, yellow in colour has great

potential of processing in India.

(;ccording Lo Ramadas (1288), this uniguely named fruit has
wonderful commercial opportunities for growers as well as for

fruit processing industries)

/ In the present study an attempt is made Lo develop tlhree
different products utilizin@)passion Fruiﬁ and also by blending
it with other tropical fruits. /it is important that whether a
new food or beverage is acceptable or not is to be investigated

bhefore it is introduced into open market./



[Nith lhese points in mind, the present study is taken up.

Objectives outlined in the present study include.

1. Development of new products viz. RTS beverage, wine and jelly
using passion fruit, and with blends of other fruits.

2. To ascertain the organoleptic, nulritional and shelf 1life

qualities of the products developed.)



REVIEW OF LITERATURE



Yihe relevant literature available on the study entitled
“Development, diversification and self-life studies of passion
fruilt products” have been briefly revieved here, [Hherever
sufficient 1literature 1is neot available on the fruil or the
product tried in this experiment, resull of experiment conductled
on related fruits or producls are also cited.

The literalture are reviewed under the following titles:—
2.1 Passion fruit and its composition
2.2 Importance of fruit beverages.
2.2.1 RTS beverage Trom Truiils
2.2 Blended RTS beverage
2.2.3 Wine—A YTermented drink Trom fruits ‘

2.3 Other products from fruitls.

2.1 Passion fruit and its composition

Passion fruil also known as Parchita grarnadilla is a fruit
of American tropical vine (Whittaker, 1973) Passitlora - edulix
(yellow Passion fruit) is the most common passion fruit found in
India. It has a family to itself the, Passifloracea. The name
“"Passion" flower 1is reported 1o have been given by early
missionaries in South America in allusion to a fancied
representaltion in the flower of the implements of crucifixon

(Ramadas, 1988).



2.1.1, Chemical composition.

"According to Boyle et al. (1993), constituents of vyellow
passion fruit are moisture 82.0; solids 15.0; acidity 4.0; pH-
3.03 reducing sugar 7.0; tot&l sugar 10.0; protein 0.84g; cglcium
18.0mg, iroen 3 mg3 ascorbic acid 12 mg; riboflavin-—nil; vitamin A

570 IU) Among the soluble carbohydrate of passion fruitl juice,

sucrose makes upto 25 per cenlt of the total sugar. It also

contains the glucose and Fructose.(%he principle acid in passion
fruit juice is citric acid which contributed 93-964 per cent of
the total acid}ty while malic acid contributles 4-7 per cent
(Pruithi, 1958).According to Hayes (1960), the passion fruit juice
contains about 12.4 per cent sugar and 3.5 per cent acid. It 1is
also a good source of acetic acid and carotene) The
characteristic flavour of passion fruit is found in the water
insoluble Qil, which constituted aboutl 36 ppm of passion fruitl
juice (Hiu el al. 1961). Mollenhauer (1962) studied the chemical
and physical properties of passion fruitl pulp, the fruit pulp
consisted of juicy arillus tissue and black seeds, had 10-15
per cent sugar, 2.3-3.5 per cent acid as citric acid and a pH of
3.4. As reported by Pruthi (1964), passion fruil juice is a good

source of ascorbic acid.



(Analysing the total edible pulp /7 100 43, actcording to
Whittakar (1973), it containg 75 per cent water, calorific value
of 80~100 K cal; protein 2.2-2.59, carbohydrate 15%5-20g9; starch
2.5-3.5gq, fat 0.75-1.5y3, ash 0.60-0.80g, trace elements (Calcium,
Phosphorous, Iron, Aluminium, Sodium, Polassium, Magnesium,
Silicon) 1.5-2.5%myg; vitamin A-500 IUj; vitamin B (complex} 1.8m3;
vitamin C (ascorbic acid) 20 -~ 30mgs Acidily (as cilric
hydrated) 2.5-3.5 per cenly Sugar (reducing) 6.5-8 per cenl; non-—-
reducing 1.5-3.9 per cent.(ﬁccording to Nhittakar! (1973); the
component of whole passion fruit and the analysis of edible pulp
vary considerably with wvariely and may vary within variety
according to climate, seasonal conditions and geographic
locations, ficcording to Woodroof (4975), major sugars in  passion

. 3
fruit are fructose, glucose and sucrose..

Nutritionally passion fruit is a rich source of
carotene 1968 mg, ascorbic acid 13 mg, and riboflavin 0.2 my

(Gopalan et al. 198%9).

fAiccording 1o Ramadas (1988) average passion fruit (yellow)
weighs 59.10g; pulp 48-92 per cenly juice 29-39 percent; T8H
(Briw) 16.00; acidity 5.19 per cent; ascorbic acid 32-85
per cent; total sugar 9.16 per centy reducing sugar 3.71 per cent;

vitamin A-Z410 IU: moisture 85 per cent; protein 0.7 per cent;



Fat 0.2 per cent; Ash 0.9 per <cent; Calcium 4 per centl;:
phosphorous—-25mg; Iron—0.4mg; Riboflavin O0.10myg; Niacin Z.2Zmyg per
100ml. Hicks (1920) reported that passion fruil jJjuice has a

soluble solid content of aboul 153 per cent and pH of 2.6-3.2.

(According to Khurdiya (1994), the physico—-chemical
composition of passion fruil juice yield-18.56 percent, Brix—
21.703 pH 3.55; acidity-1.01 per cenl; ascorbic acid 22.34mg;
Total <carolenoid 233.83mcyg; carotene 103.66mcg/100ml; Reducing
sugar 7.81 per centjsucrose 6.60 per cent and total sugar 14.40
per cenl. He further stated that the juice obtained from passion

<

fruit is a rich source of carbohydrale, ascorbic acid,

carolenoid, B-carotene and sugar;>
L?.E Importance of fruit beverage
Dlsen (1991) pointed outl thal world trade in tropical fruit
juice, concentrates and pulps has expanded rapidly and would
continue its wupward trend over lhe next several YEArsSs .
According to Kalra (1991), fruit drinks are lately engulfing the
domestic marketls. They are rightly being encouraged as they

provide much needed vitamine and minerals.

Khurdiya (1988) pointed out that about 65 per cent of the
total processed producls manufactured by FPD licences in India

are sweetened aeraled water.



[

ithurdiya (1990) vreported that the dietetic value of real
fruit based beverage is far greater than that of synthetic
products which are being produced in large guantities and
the fruit juice are added to the beverage which can impart
natural colour and flavour there is no need for synthetic
additives:l As reporled by Kalra (19921), installed capacity of
s0fl drfinks exceeded 900 million bottles (200&1) which for fruit
based beverage it was over 700 million (200ml) tetrapacks till
1986 in India.

{émbadan (1984) stated that it is necessary to introduce

Al

new fruit beverage utilising fruits like passion fruit Jguava,

4

grape, litchi, phalsa elc, because of their exotic aroma, and
excellent colour. Olsen (1921) indicated that the three leading
tropical fruit juice, concentlrate and pulp, apart from pineapple
are banana, passion fruit and mango which together probably
account for three—fourth of the trade in tropical Ffruil Juice
other than pineapple;

;Khurdiya (1988) reported thal fruil beverages are able 1o
offer more variely of flavour, nulrient and other physiological
benefilts with a greater margin of safely in adrink with lower
inherent cost. As reporlted by Kaur‘&ﬁ??B), fruit beverages are

becoming increasingly popular in the market with 1the growing

conciousness of people in the nutritive value of fruits.)

Va



According to Ambadan (1984), the fruit beverage of tlomorrow
may be based on fruil other than mango, orange, pineapple and

also utilizing passion fruil, guava, and grape.

2.2.1 Ready to serve beverage (RTS) from fruits

fVarious fruits can be wutilized successfully for the
preparation of fruil heverages. According to Mukherjee¢b(1963),
pear juice developed good appearance and possésed natural
flavour and tas}e of the fruit, but lack shelf stabiliiy.
Nanjundaswamyfg{3964) was of Llhe opinion that plain guava Jjuice
required dilutiorn with sugar syrup to make it a highly acceptable
beveragg}/@ccording to Subhadra et al. (1965), wood apple can be
preserved by conversion into RTS beverage) The pulp contlaining
1a8° Brix, 2.4 per cenltl acidity and 3.2 pH was diluted with water
at different extent.(The resullting beverage had excellenl taslte
and aroma characteristic of tlhe Fruia. Muskemelon beverageyof 13°

Brix and 0.3%5 per cent acidity is a pleasant drink when chilled

and served (Kaltiyar, 1967).

(According to Jain et al. (1970), a good gqualily of RTS guava
' X
beverage can be prepared wilh fruit pulp contenn}equivalent to
5-10 per cent peeled fruit, 12.5 per cent TS and 0.25 per cent

acidity. RTS beverage prepared from cucumis melo var. momordica
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keeps for 4-5 months without spoilage (Nalwadi 1970)./éingh and
Singh (1988) developed a recipe for amla juice which was found
organoleptically accepltable even after & monlhs of storage.
Standardizalion of a method of juice extraclion and preparation of

RTS nectar from Rhodopetals was carried out by Vyas gl al (198%).

According to Okoli and Ezenweke (1990), papaya juice at pH
3.9 was highly acceptable.*ﬁﬁreparation of RTS beverage using 10
per cent ber Juice which contained 1% per cent TSS and 0,25
per cent acidity was evaluated by Kadam gt al. (1991) and found
that it was liked extremely by tlhe panel/;;mbers. They were of the
opinion that ber‘RTS can be prepared at a reasonably low costngS
beverage from phalsa fruil was formulated and standardized by
Wasker et al. (1991)} Krawger el al. (1992) determined major and

minor constituents like T8 (11.2 - 16.29 7/ 100ml), acidity
0.46 — 129 «citlric acid / 100ml, fructose (1.72-4.7593), glucose
(1.21-4.259) and sucrose (2.47-9.733) in pineapple juice. Papaya
RTS standardized by Thirumaran et al. (1992) contained ef
25 per cent pulp, 9.5 per cent sugar (15% brix) and &5 per centl
water and it was found to be highly accepltable. Carrol hased RTS

was also standardized and the formula for the preparation of

carrol based RTE which was acceptable even after & months.



/3

bhe RTS beverage prepared from fresh pulp of apricols was

found satisfactory with respect to sensory quality attributes
upto &é months storage alt room lemperalure. <§énote et al. (19293)
pointed out that physico- chemical characteristics and sensory
evaluation has revealed that a highly accepltable quality RTSH
beverage can be prepared from Kinnow mandariﬁ) . Acceplable
jquality RTS beverage can be prepared from clarified water melon
juice (Chakraborty el al. 1993). RTS beverage prepared from
apricot, peach, and plum were analysed for T8S, acidity and ‘pH.
ﬁhe fruit juice prepared from 20 per cenlt pulp was found to be
the best on the.basis of sensory evaluation (Chauhan et al. 1993)3
Kaushik et al. (1994) developed RTS5 and squash fjke beverage based
on unripe Dushehari mangoes and found that RTS beverage prepared

from it was accetable.

~

Various studies shown that passion fruil can be used in the
production of beverages. Consumer for frozen, sweelened passion
fruit Juice intended for dilution before consumption was
investigated by S;g}t as early as (1956):) He concluded that for
most general accepltance the sugar juice ratio should not be more
than 5% ¢ 100 or less than 43 : 100 and the rate of dilution
should be one plus LThree. In Australian experience, passion

fruit Juice sweetened at 50° ' Brix (sugar ! juice ratio
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approximately 70 ¢ 100) gave a very pleasant beverage when diluted
one plus four (8cale and Sherman, 1960). /According to
Annapurna (1977) 1the physico-chemical characteristics of RTS
Passion fruit beverage was Brix 6.0 , pH-3.5 and acidity 0.7

per cent.)

-

2.2.2 Blended RTS beverage.

According to Karla et al. (1991), the blending of fruit
drinks could be economic requisile to utilize profitably. some
fruit wvarieties for processing. These fruils may not have
favourable characteristic including cost of product preparation.
He further stated that the objective could be to supﬂement

appearance, nutritive value and flavour and one could simply

think of new product development through blending.

Reuniting flavour, eliminating unde/sirable component of the
same of differenl juices becomes the basis for blending of a wide

variety of flavour, colour and consistency (Annapurna 1977).

According to Woodroof (1974), the manufacture of blended
Juice of lthe traditional or popular juice has been used as a
base, others are wused to built up the beverage qualities.
Rao (1989) vreported that blends may go a long way in reducing

cost of juice used in making beverage,
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Woodroof (1975) observed that the purees and juices of
orange, banana, papaya and guava can be successfully blended with
passion fruil juice into tropical fruil drinks, punches and

SYrups.

Blending of fruit juice, such as guava, papaya and passion
fruit which are rarely known for making beverage has been
reported by Annapurna (1977). 8She further stated thal passion
fruit which is rich in vitamin but low in calcium and protein
could be blended with fruits such as woodapple or yelachi.
According to Annapurna (1977), pasesion fruitl juice which blended

LY

with pineapple and cardamon was found to be highly acceplable.
Blends of bassion fruit with orange, rose, mangeo, pineapple
and peppermint was also studied by her. She further stalted thal
the thinner and homogenous nalure of fruitl Jjuice 1like cashew
apple and passion fruit product were used but in recenlt years
interast has increase in julce consisting of two or more fruits
for instance apple and passion fruit ,pineapple and passion

fruit ?mango and banana; orange, pineapple, passion fruil and

mango.

Nanjundaswamy et al. (19464) reported that the plain juice of
papaya has to be blended with the other fruil juices Lo make it a

highly acceplable beverage. He further stated that plain guava
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juice should also be blended with other fruil juice to make it
an acceptable beverage. Krishna gt al. (1969) reported 1lhatl

organoleptically acceptable blends canbe prepared by mixing Bokri
Juice and highly coloured sweet juice of Beauly seedless grape .
(50 ¢ 50) blends of grape—citrus juice and grape-pineapple Jjuice

thave been reported to be excellant by Pruthi (1971).

Pruthi and Sondhi (1978) reported aboul the development of
interesting producls like cashew apple RTS beverage from blends
with carotene rich fruil pulps of mango and papaya. Rao ((1979),
tried the preparation of beverage bleding wilh Rangapur lime and

acid lime. He found that the beverage was acceplable when tlhey
were in ratiop 3 = 10 and 20 ¢ 5 and was nol acceptable when the
ratio was 12.5 : 12.5. Verma el al. (1983), have lried pineapple
and mango pulp mixture in ratio of 2% @ 75, 50 t %0 and 7% : 25
for squash. Khan (1988) found that carrot when blended with other

fruit juices containing less B-carotlene produced a drink - rich in

carotene.

Kalra et al. (1991), reported that beverage made from mango-—
papaya blend was organoleplically acceptable when preserved for
one year. The muskmelon and mango pulp were blended in the
ralio 25 : 75, 50 : 50, 75 3 25 vrespectively o prepare RTS

beverage, containing 10 per cent pulp blend having 1% RBrix 0.3
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per cent atidity. However the beverage made from 50 : 50 blend
was adjudged to be the best because of its balanced flavour
(Teotia et al. 1992). Acording to Kaur et al. (1993) the richness
of carotenoid in mange has a great potential for improving the
qualitly and nutrition of fruit beverage to which it is mixed.
Keeping this in mind, a non—-conventional drink from mango was
prepared with wvarious fruils viz. pineapple, orange and plum.
According to Chakraborty (1993), clarified water melon juice
blended with lime juice or pineapple juice yielded RTS bevefage

for acceptable quality.

2.2.3 Hine — A f;r-ented drink from fruils

Fermented beverages have been known to mankind from time
immemorial. According to the old testament "Noah was the first
tiller in the so0il. He planted vineyard and he drank of the wine
and became drunk" (Genesis, 9.20-21). Anthropological sludy
indicated that wine has been appreciated for more than 9000
years and Plato noted that 'nothing more excellent or wvaluable
than vine was ever granted by God to the man'". No other drinks
except milk and watler has earned such wuniversal acceplance
throughgoul the ages as has wine (Vradis, 1993). Pederson (197%9)

remarked 'that at a time when food was not the hest, wine was an

important food adjunct.
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Wine is a naturdh non—-toxic, healthful, fermented alcoholic

product rich in calcium, vitamins and minerals (Adusle, 1992).

Y
(fccording to Joshi and Attri (1990), there is a considerable

scope for fruil based fermented beverage in India. Passion fruitl
is considered to be an excellent mix for alcoholic beverage

(Hicks, 1990).)
&

Grape wines are of two kinds - dry and sweetl and in dry
wine, there is practically very little or ne sugar. In the sweel
wine either fermenlation 1is arresled to retain some of tLhe
original sugars or extra sugar or fresh juice is added to the
fermented Jjuice (Siddappa, 1986). According to Vradis (1993),
light wines can be produced by p8etically removing alcohol from
regular wine using various methods or by fermenting "low sugar"

must.

Rarrales (1958) has described the design and development of
suitable cashew apple juice expeller for the manufacture of
cashew apple wine. /ﬁhe feasibility of producing high qualitly
ligqour and standardizing method for producing wine from cahew

apple has been investigated by Au%gstin (1987) )

Studies done by Ough and Baker (19461) indicatled the

possibility of preparation of commercially acceptable vermouth
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from tamarind fruit wines. Singh et al. (1975) observed that
Golden Delicious and Red Delicious apples were suitable for cider
production. Experiments on the production of ciders and brandy
from Indian apples has been reported by Patel et al. (1977). Wines
prepared from the combination of more then two varielies were

found to the quile acceplable in apple (Dang el at. 1979) .

Kulkarni et al. (1980) screened a number of mango varielies
and observed that Fazri, Langra and Chausa produced good quality
wines. Sweetl wines from Dushehari had a characteristic fruity

flavour. The possibility of producing acceplable quality

1

dessert and madeira style wines from several mango varietlies have
also been indicated (Onkarayya and Singh, 1984). Preparation of
new alcoholic beverage, mango vermouth has been vreported by
Onkarayya (1983). Suitable herb mixture formulae have been
suggested for preparing accepltable grade of dry and sweet mango
vermouths. A rapid madeirizalion process lo improve the qualitly
of mango deserlt wine by the addition of 0.1 per cenlt ascorbhic
acid and madeirization atISODC for 7 days has = been developed

.

(Onkarayya, 1986).

(Conditions for the production of guava wine were
hS

standardized by Bardiya el al. (19274). Wines prepared from jguava

Juice were foun#d To be highly acceplable due to low tannin
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content, optimum colour and Flavour;) In a similar study,
conditions for the production of banana wine have been
standardized (Kundu et al., 1976). Fermentatienof pulp diluted in
13 14, 1+ 2 or 1 3 3 proportions produced acceptable qualily

wines.

Dilution of plum fruit in 1 ¢ 1 vratio makes acceplable
quality of wine (Vyas, 1982).(Jamun was used in the preperalion

o ot i
of wine by Khurdia\(1984)§

(étudy done by Pi;Fndo (1985) on the influence of friat
composition, maturity and mold contamination on the «colour and
appearance of strawberry wine indicated that over ripe fruwitls
with its higher anthocyanin and total phenolics gives wine witlh
better colour and appearance of slrawberry juicé)lt has bheen
reported by Azad et al. (1985) that perry a low alcoholic drink
could successfully be prepared out of this fruit.Nutritional

data of palm wine from Hyphaene coriacea and PFhoenix reclinata

showed that palm wine is ea—recli

S an

important source of nicotinic acid and vitamic C

(Cunnigham, 1988).
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(‘ine produced from wild apricot in 1:2 (fruil pulp ! watler)
dilution recorded higher scores compared to other proportions due
to the balanced acid, alcohol, sugar taste, appealing colour and
flavour (Joa&i, 1990). Studies done by Adsule (1992) showed that
a good qualitly wine can be successfully prepared from pomegranate
juice was however slower than grape juice. An attempt was made by
Adsule (1992) to produce an acceptable gqualily fermented beverage
(wine) from ber fruitl The preliminary studies showed that wine
from ber fruit was coﬁparable to that of grape Jjuice wine.Wine

prepared from culled apple was found Lo be ' acceptable

(Vyas, 1993).
2.3 Other products from fruits

Apart from Lhe wvarious beverage products that can be
prepared out of fruits & number of other products can also be

prepared utilizing fruits.

Miani et al. (1982) reported that more fruitls are preserved
by any other method as these methods have major advantages of
Jreater concentration in dry form, production with minimal
labour, less expensgive and economic equipment for processing and

storage. The preparation of dried papaya and Jjack fruitl were

established by Jayaraman and Gupta (1991).



oy,

lbandied fruits are prepared by gradually concentrating fruit
in syrup by repeated boiling wuntil the fruit is heavily

impregnated with sugar, this process being followed by drying to

overcome stickiness (Cruess, 1966),3 Thirumaran et al. (1985,
standardized a simple processing technique for papaya
candy making use of fully matured bul Unripe papaya.

Mohammed et al. (1993) developed a vrecipe for candy using
pineapple which was orgjanoleptically acceptable also.
Siddappa et al. (1986) has defined fruil juice powder as highiy
hygroscopic powder made from fruil juice to which natural fruitl
flavours in powder form is incorporated Lo compensate for any
loss of flavour.(bifferent fruit powders with avocado, banaha,
mango and guava were standardised by Prthi and Lal (1959)3

(gam is prepared by boiling the whole fruit pulp with sugar
to a moderately thick consistency without retﬁning the shape of
the fruit (Cruess, 1966). Donchencko and his colleagues - (1983)
observed that the pectin / sugar solution prepared in the ratio
of 115 with water at 30 volume per weighl of pecltin and pH in the
range of 2.5 - 6.0 was observed to resull in incréged jam
strengths Thirumaran et al. (19846) had standardized the formula

for papaya Jam with a shelf life of eight months and with an

overall accepltability score of 3.75. Bhatnagar (1991) conducted
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studies on Lhe preparation of jam from watermelon rind. The jam,
though low in acid and pectin was highly acceplable and had a

shelf life of six months.

&%ccording to Muiambi (1921), a perfeclt jelly should be
transparent, well sel but not too stiff and should have original
flavour of the fruit, it should be attiraclive in colour and
should keep ils shape when removed from the mould when cut, it

should retain ils shape and show clear cutl surface and it should

be tender enough bul should not flow.

According to Siddappa (1986), jelly is prepared by boiling
fruit with or without the addition of water, slraining “‘the
extract and mixing clear extraclt with sugar and bojiling the
mixture to a stage at which it will set to a clear jel. Although
there is a difference in opinion about the exact nature of
pectin, it is generally accepted that pectin from jellies, when
mixed and boiled with the proper amounts of sugar, acid a#d watlter
and all these constituents must be presenl in a particular

proportion for making a good jelly (Siddhappa, 1986).>

(Hazgs (19260), reparted That the rind of fruils contains
a qgood amount of pedlgin for making jelly% According to

Mukherjee (1963), pear jelly can be prepared from the peel and
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cores. The sel was, however poorkboth #+#n product because of
inferior qualily of the pectin of the fruil. Peel of orange can
Ihe utilized in the production of jelly (Pareek, 1965). Since long,
the need for a stable raw melterial for the recovery of pectin for
commercial use has been fellt by the fruit preservation industry.
Mandarin orange waste (hoth peel and pomace) constitutes good
source of pectin (Pruthi, 1971). Jelly from grape skin was
prepared by Pruthi (1971) and average of 24 oz of jelly was
obtained from each pound of pomace. Extraction of pectin \from
mango peel has been well studied and good quality Jelly grade
pectin could be extracted from the peel (Kinsella, 1974) .
@wCording to Pruthi (1979), there is a scope for improving ‘the
recovery and jgquality of pectin from cashew apple wasle notably

with respect to methoxyl content and jelly grade‘
Ed
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{The study entitled “Development, diversification and shelf
life studies of Passion fruit producls' is a comprehensive study
aimed at developing %ﬁ:ee different products wutilizing passion
fruit and also in combination with other fruits. (Assessment of
chemical, organoleptic and shelf life qualities of the products

were also investigated in the study}’
3.1 Selection of the fruit for study

(ﬁccording to Pareek (1993), un—-exploited fruitls are the
aever:I less known fruil species which have the potential for
commercial exploitation and are yet to be wutilised for their
potential. Kdmar (1993) opined that considerable efforts are
needed to make a new pfoduct from under exploited fruitsJ and
vegelable, competitive in 1ihe world market with respect to

nutritional and microbial qualily as well as with zero level

chemical residues?}

r

: mong the various under exploited fruit, passion fruit was

selected for the study. The fruit was selected for the study due

1o the following reasons.
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(i) Passion Trult is rich source of wvarious nutrientis,.

According to Hayes (1960), passion fruit is a rich source of
vitamins and minerals and hence suitable for making nulritious
fruit drinks. Khurdiya (1994} reported that the juice obtained
from passion fruit is a rich source of carbohydrate, acelic acid,
carotenoid, carotene and sugars. According to Bose (1990),
passion fruit is a fair source of provitamin A, ascorbic acid,

riboflavin and wniacin and have a high mineral content.

(ii). Passzion Ffruit Is an under exploited fruil endowed with rich
organoleptic qualities. Accordi;g‘fo Tressler (1968), passion
frﬁit“-juice‘ is golden yellow in colour, it has a sharply acid
taste combined with a distinctive flavour and aroma. Luh (1973)
reported that passion fruit pulp has an acidic bul highly

attractive and distinctive flavour and added with its uninque

intense flavour described as a natural concentrate.

(iii). Passzion Truit can be blended very well with other Truitls.
Hayes (1960) reported that passion fruil juice when sweetened and
diluted makes a drink which compares well with other fruit
juices. Tressler (1968) opined that passion fruil is useful for

combining with other fruits such as in juice blends and fruit

mixes. According te Luh (1973), passion Ffruit pulp when
-



=7

sweelened and diluted makes a highly palatable beverage and
the flavour blends well with other fruil and fruit juices.
Prahlad (198%9) was also of the opinion that passion fruit witlh

ils flavour and colour blends well with other fruit juices.

(iv). Passion fruitl can ?e utilized Jn the formulation ot ditferent
types of products. As early as in 1960, Pruthi standardized a
reciﬁe for passion fruit juice powder. A carbonated drink
made from passion fruit is reported to be well acceptable
(Khurdiya, 1994). Passion fruit is considered to be an excellent
mix for alcoholic beverage such as vodka, gin and rum
(Hicks, 1990). Typical examples of processed products from
passion fruilt are ice cream, sherbetlt, fruit nectar, nectar in
combination with citrus, pineapple and other juices, jam, jelly,
squash, passion fruit, fruit in syrup and passion fruit
concentrates (Bose, 1990). The rind of passion fruil is a rich
source of pectin and hence can be utilized in the production of

jelly. (Ramadas, 1988).
3.2 GSelection of fruits used for blending

Following fruilts were used for blendinyg, for the preparation of

various products.
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3.2.1 Bananat It is one of the most important fruil crops in
Kerala. This fruit is available throughout the year wunlike the
other fruils which are seasonal. Palayamkodan (Mysore Poovan) is
one among the many varieties of banana. This ripe fruit is very
good source of vitamin A and a fair source of vitamin C , B1 and
B2 (Ranjit, 1969). This wvariety is very cheap and is readily
available in abundance. George (1994) reported that not much
pracessing Vtechniques have heen applied for this fruit. Banana
have a special value in the human diet as they are rich source of
energy and contains nearly all the nutrients including minerals
and vitamins. According to Gopalan et al. (1992), ripe banana is
used in the mﬁking of confectionaries, malted milk drinks and

4

even alcoholic beverages.

3.2.2 Papayai—- It is a cheap fruil available in all sgeasons in
all places to all peaple and is a 9good source of carolene.
According to Gopalan el al. (1992) regular consumplion of papaya
will ensure a good supply of vitamin A and C which afe bolh
essential for good health. These are large, deep—-yellow coloured
fruit and is concerned primarily as table fruit or salad
vegeltable (Hayes, 1993). It is a nutritive fruitl containing 0.5
per cent protein and an equivalent amount of minerals, consisting

mainly of iron, calcium and phosphorus (Ranjit, 196%9). Jams,
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jellies, marmalades and squashes can be made from papaya and the
fruit blends easily into fruit salads and ice <creams.

(Gopalan et al. 1992)

3.2.3 Pineapplei-This fruit has an attractive, crunchy, acidic
taste and is a good source of thiamine compared to other fruits.
(Gopalan et el. 1992). Pineapple i8 a good source of vitamin A
and B and is rich in calcium. In addition, it contains
phosphorous, iron and an enzyme bromelin (Pawar et al. 1985).

Gopaian et al. (1992) further stated that pineapple syrup has

great demand in fruil jam and juice industry because il blends

very well with all fruil juices.

4

3.2.4 Liwme:~ 11l is widely used in sherbhels, sofl drinks and for
pickling. The Ffruit is jJuicy with few seeds and 1s very
aromatic. Lime is a rich source of vitamin ¢ and they has
beneficial effect on building up resistance against infection.

(Gopalan et al. 1992).
3.3 Selection of the producls proposed

3.3.1. Ready to serve (RTS) beverage: Fruil beverages are
delicious and bhave universal appeal unlike any other beverage

(Giddappa, 1988). RTS is a fruil juice which 1i¢ considerably
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altered in composition with sugar and water during preparation.
No amount of dilution is necessary prior to serving and it is in
the ready to serve form. Since cold drinks are in demand
practically throughout the year an attempt is made to prepare low
cost nutritious drink from passion fruit and also in combination
with other fruits. Fruits like pineapple and lime were gelected
for the preparalion of blended RTS hbeverage. The pleasing colour

and intense flavour of pineapple and lime is found most suitable

for blending.

3.3.2. Wire % This is a fruil juice which has undergone alcoholic
fermentation by yeasl and the product contains varying amounts of
alcohol. The presence of large amouni of sugar in passion fruit
encourages its utilization in the production of wines. Banana and
pineapple were used for blending with passion fruil, in order 1to

new
Jet an entirely,flavour.

3.3.3 Jelly % For the preparation of jelly, pectin is the most

essential constituent. Ramadas (19288) found that rind of passion
Fruit is rich in pectin which ig otherwise bitler in tlaste and
with a light colour. Fruits like banana and papaya were used as
blends to provide the much needed colour and flavour apart from

the pectin. A low cost jelly can be produced using passion fruit

rind which would otherwise go as a waste.



3.4. Standardization of fruit products

3)

3.4.1 Selection of different proportion for the preparation of
products
The fruit products viz. RTS beverage, wine and jelly were
prepared by selecting various proportions (Tahle 1).
TABLE -1
Standardization of the producls
Products | 1 1X 111
H
i atb:itc ala1=b=c a:azzb{c
. .
RTS I 1:2:6 1:1:1:8 1:1:2:8
beverage |
! 1:11:5 121:2:8 121:2:10
1o 1:4:2 1:2:2:8 2:1:3:10
i 1:2:4 2:1:2:10 2:1:3:12
{ ath:c a=33=b=c a=a1b=c
Wine V13181 1:1:2:2 1:11:2:2
P 1:4:2 3:1:4:4 3:1t4:4
! a4=b=c a4=a3=b=c aq=as=b=c
!
Jelly | 2:1:8 121:1:8 181:1:8
H
i 1:3:4 3:1:6116 32136216
a — passion fruit a; - pineapple
b - sugar as ~ 'lime
€ — water a, —'banana
4 . . .
a - passion fruit rind
as _

%Taya.
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3.4.2 Preparation of the products
™~

3.4.2.1 Preparation of RTS Beverage

Steps followed in the preparation of RTS beverage are

presented in flow chart (Fig )
3.4.2.1 Collection of fruits:

fAfccording to Ranote (1982) to obtain a high gquality product
free from bitterness, harvesting must be planned and scheﬂuled
according to processing maturity. Decayed/damaged fruits did
not vyield good Jjuices. The fruils were collected from the

Instructional Farm of the College of Agriculture, Vellayani and

from adjacent private farm.
3.4.2.1 Extraction of juices

White mucilagenous materials and seeds are the undesirable
constituents in the juice which are to be avoided as. far as
possible. During extraction, the juice wexs not unduly exposed
to air. Though me;hanical extraction and centrifugal exlraction
can be used for the extraction of juice from passion fruit, in
the present study fresh juice was extracted manually. The fruitls
were washed thoroughly and halved with stainless steel knives and

mucilagenous yellow matter was scopped outl with a spoon.
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FLOW CHART FOR THE PREPARATION OF RTS BEVERAGES

Selection of fruits ———3 aconomic and varietal

factor

Cleaning

Cutting

—-—3 physical preparation,
brushing, watler, spray.

Scooping out the pulp/crushing into pulp

-+

Filteration/straining — muslin cloth

Clear fruit juice —-—% Addition of

clear Sugar syrup

Bottling
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Fruit juice after extraclion contains varying amounts of
suspended matlter which contained of broken fruil lissues, seeds
and skin in c¢olloidal suspension, The coarse particles 1in
sugpension in the juice were removed by straining through muslin
cloth and by sedimentation. The presence of these constituents
causes deterioriation in the quality of final product. Bwl ¥
pbbai el Sampendion  wae Wk peaviprard  amd e agdoee pies
rangiatshy dlepdy  ¥n sppsenzarmen, 1t was also found to he more
nutritious than the clear juice. For the preparation of blended
RTS beverage, the juice of pineapple and lime were used. The
juice was extracted and suspengsion was vremoved by straining

through muslin cloth.
3.4.2.1 Formation of the product

Required proportion of sugar and water were mixed and
heated. According to Ashurslt (1984), sugar 1is a principal
camponent for the formulation of the beverage. Bugar conlributes
flavour, sweelness mouthfeel, |bouy Fraddmess, watpisldoan and
facilitates waler absorbtion. Walter contributles bulk and mass

and is a solvent carrier and thirst quencher.
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The dirt layer on top of the syrup was skimmed off. The
syrup was cooled slightly and filtered through muslin cloth. The
clean syrup was blended with the juice of pineapple/lime.
Kuo et al. (1995) indicated tUthat thermal processing of passion
fruil juice would causes considerable flavour loss. Use of
colouring substance was found unnecessary since the pure pagsion
fruit Jjuice itself imparted rich yellow colour. Addition of
citric acid was not regquired since the acidity level in ‘Ulhe

original juice was adequate.

3.4.2.1 Filling

The sterile glass botlles w%?e used to fill yhe preparead
juica leaving to aboult 1.2 - 2.5 cm of head space. The b;ttles
were washed, dried, labelled and stored in cool and dry place for
shelf life studies. Sedimentation «f RES occur%jggiing slarage,

however it resumes aliractive appearance upon shaking of bottlles

prior to serving.
3.4.2.2 Preparation of wine

Step discussed in lthe wine making procedure are presenled in

Fig5
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3.4.2.2 Selection of fruft = Firm ripe passion fruils were
selected. They were washed thoroughly to remove the micro
organism and other extraneous matter which would otherwise

contaminate the product.

3.4.2.2 Fornulation of the Products—~ The fruils were halved and
the required yellow mucilagenous pulp, along with the brownish
hhlack seeds were scooped oul with a spoon. For the preparalion
of blends of wine, fruits like banana and pineapple were taken

and cut into medium size pieces.

The fruits with walter and sugar in the proportions selected
were kept sealéd in ceramic pots (Bharani). 5g of yeast
(Saccharomyces cerevisiae) was added as a startler. Ceramic p;ts
were sealed and kept for fermentalion. According to Asgar (1992),
yeast play an important role in the fermentation of various

beverages and several species are beinyg increasingly used in

beverage fermentation industry.

According to Sreekantaiah (1966), oul of different sirains
of yeastl faccharomyces cerevisiae var., ellipsoides, in the mostl

suitable and best one for fermenltation of grapes.
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FLOW CHART FOR THE PREPARATION OF WINE

Selection of fruits ——3» economic and varietal
facltors
Cleaning -~ Physical seperaltion, brushing

waler spray

Cutting / scooping out the pulp

. Addition of sugar and yeast innoculum

Fermentation (21 days)

Filtration | —-————-— » seeds and skin

Bottling

Maturation




3.4.2.2 Extration and Tilteration: After 21 days when the
fermentaltion was over,the clear wine was syphoned from the
ceramic pots and filled into bottles.As reported by Vradis (1993)
the character provided by alcohol are the heat in mouth and

fullness in body.

3.4.2.2 Maturation and Agingt—- The bottles were sealed airtight
to exclude air. In course of lime the wine malures . According
to Revilla (1993), the fining or clarification of wine is one of
the stabilisation processes which are carried oul in cellars
after the fermentation is finished. This process may reduce the
number of substance which may appear in the wines, and that may

originalte undesirable precipitatles.

Amerine (1970) reported that usually wine fining and other
stabilisation process lead to clear, stable wine for satisfacltory

marketing.

2.4.2.3 Preparation of Jelly

Steps followed for the preparation of jelly are presented in Fig 6.

3.4.2.3 Selection of fruiti- The passion fruit selecled

was sufficiently ripe but nat aver ripe. According to
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Siddappa (1286), the rinds of slightly under ripe fruits yeild
more pectin than over ripe fruits. During ripening 1the pectin

present in it decomposes into peclic acid and sugar.

The rind which was the waste product obtained after the
preparation of RTS bheverage and wine was ulilized in jelly
making. After taking out the fruil pulp, rind was used without
any delay for Jjelly making. If kept for longer tlime, the
rind loses its moisture and becomes shrivelled and it also causes

the degradation of pectin (Siddappa, 1986).

3.4.2.3 Preparation of fruit rind . It was necessary to remove
the ouler yelldw portion of the peel to get the jelly free from
excessive bitlerness. The rinds were the cul outl into thin
slices 50 that the pectin extracted easily. In the
preparation of blended jelly the fruit like banana and papaya
were cut out into small pieces and used along the rind for

extra;ting peclin

3.4.2.3 Extraction of pectin. The rind of the passion fruit and
water were taken in the proportion suggested for the extraction
of pectin. A large gquanltities of waler for extraction should he

avoided. Excessive dilution of pectin would necessitate prolonged
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boiling which in turn would reduce the Jelly strength
(Siddappa, 1986). Citric acid was added to adjust the pH. (&
second extract was taken and it was combined with the first

extract. The extraction was done in a stainless steel container.

3.4.2.3 Straining and Clarification. The peclin exiracl was
clarified by passing through muslin cloth folded several times.
The <cloth containing the fruit extraclt was not squeezed because
otherwise the pectin will nolt be clear due to particles passing
through the pores of the cloth. The pectin extracls was allowed

to settle overnight and the supernaltenl liquid was drained off.

3.4.2.3 Formulation of the product. Sugar was mixed with tThe

fruit extract and when it started boiling the mixure was stirred
Bimdim

to ensure complele dissolulion. Taing uz‘moisture by addition of

solutes such as sugar also prevents growth of micro oarganisms

and helps to preserve foods (Mudambi, 1991). During hoiling, the

scum which rises to the top was removed from time to time. It

was occassignally stirred to prevent sticking to the sides of the

pan and also to remove dissolved air.

Determination of end point of jelly The end point was determined
by sheel/flake test (Siddappa, 1986). A small portion of jelly

liquid was taken into the large spoon, cooled slightly and
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Fig 6

FLOW CHART FOR THE PREPARATION OF JELLY

Selection of fruils rind/fruits

Cleaning / peeling

Cutting into small pieces —-——> Addition of
citlric acid

Extraction of pectin

Addition of sugar and preservatives

End point determination }|--——> Sheel/Flake
test

Bottling
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allowed to drop off. When the jelly falls in the form of sheels,

the end point is denoted and it required no further concentration.

3.4.2.3 Filling The sterile glass bottles were filled with jelly
in liquid form, leaving about 1.2-2.5 cm of head space. The the
bottles were closed wilth sterile lids and were cooled and was

labelled. Bottles were then kepl for shelf life studies.

3.5 Analytical work carried out

2.9.1 Assessment of chemical and nutritional'constituents In the

product.

'Thg freshfy prepared, RTS beverage, wine and Jjelly were
analysed for pH, acidity, total sugar, total soluble solids, and
vitamin C: . In addition to the above the wine was also analysed

for alcohol percentage and residual sugar.

All the samples were drawn randomly in required quanlities

(duplicate) for analysis. The sampling procedure is given~below=

Liquid sample. Fram liquid sample like wine and in RTS beverage,

10 ml of the sample was taken for analysis.

Solid Sample From solid sample like jelly 10 gm of the sample

was weighed and taken for analysis. Producls were analysed for

various constituents as detailed below
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Aciditly ADAC (19260)

Total soluble solids Renganna (1977)

PH Renganna (1928)

Total Sugar ADAC (1960)
Vitamin C Sadasivan et al. (1984)
Alcohol percenltage Hart (1971}

Residual sugar AOAC (1960) .
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3.5.2 Assessment of organoleptic qualities

“The organoleptic qualities of the products waseevaluated by

a laste panel immediately after the preparation of producls. The

panel members for acceplability trials at the laboratory level

Jellinck (1964). Evaluation card for triangle test is presented(

in Appendix . In the triangle test, tLhree sels of sugar;
solutions of different concentrations were used. Of the three
sels, two solutions were of identical concentration and members
were asked to.identify the third sample which is of different
concentration. {k small highly sensitive panel would usually give
more reliable resulls than large less sensiltive groups,

(Mahony, 198%5). Thus ten members were selecled as judges for the

presenlt acceptabilitly trialsf\

(The products prepared were kept in clear plaltes/clear
glasses so lhat the judges could see lhe colour and appearance
very clearlyi The panel members were qot oriented aboul the tlype
of blend in each variationzgfﬁccording to Renote et al. (1992},
the RTS beverage was found :b be highly accepltable when assessed

in chilled form hence RTS beverajge and wine were gerved chilled.

I

were selected b;)employing the triangle test as suggested by -
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_ihe products were evaluated based on the various qualily
attributed viz. appearance, flavour, colour, tasle,' tlexture,
clarity and overall acceptability. The Score Card developed for
the study is presented in the Appendix. Water was provided for
the Jjudges for oral rinsing after tasting each sample and werg

allowed to retaste amd ke w8 much Time aw desived to make a

- o
decision.
-

3.5.3 Assessment of ensurance of FPO requirement in the proddcts

~
" Food standards are made to ensure the quality and

A ]

safety of natural and processed food for human consumplion
(Swaminathan, 1988)) FPO has specified minimum percentage of
total soluble solids (T88) invthe final products of the special
characleristics of RTS beveraje and jelly. Similarly
FPO specifies minimum per cent of the fruitl in the final producls
on the fresh fruit basis (w/w) in RTS beverage and Jjelly
Specification was indicated for table wine by FPO. Details

pertaining to the three produclts in this respect were tested for

conformity of FPO specification.
3.5.4 Assessment of consumer acceptance of the product

’ For consumer quality accepltance there is still no substitute

for measuring with people. Poller (19286) is of the opinion that

—

5
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use for consumer acceptance test groups are heltler than
individuals because differences of opinion average oul. Consumer
acceptance survey of Lthe products was carried out in order 1tlo
find out the accepltablity of the product. It was assessed by
suitably structured Score Card and administering ii on 50
subjects drawn at random. Major quality attributes scored by tUlhe
consumers on a five point scale were taste, appearance, flavour,
colour and clarity, in all tlhe three*productéﬁviz. RTS beverage
wine and jelly. Strenglh of wine and ltexture altributle of Jjelly
were also scored.(%he tests were conducted as per the standardized

procedure prescribed by Swaminatlhan (19743/

4

3.5.5. Assessment of the cost benefil analysis of the products

(hccord}ng to How {1990), information as accurate and up to
date as possible on supply, demand and prices is essential for
anyone di;ectly involved in the business of markeling fresh
fruits. Obtaining such informations for these commodilies is
especially challenging because the way they widely fluctuate, in
the prdduction and usev Cost benefitl analysis was carried out
based on the prices of different items during the tTime of
preparation of the productksThe cost calculated included cost of

- !

the Pruiﬂ,(passiqn fruit, bananas,' pineapple, papaya and lime),

isugar and preservatives used, cost of the bottles and bottling
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charge. Labour cost was also taken into consideration while

deriving the individual cost of the product.>
fE.S.b Asse%lent of shelf life qualities of the products

The shelf 1life nqualities of the 1three productls were
ascertained, based on the shelf gtability, changes in tlhe
chemical and organoleptic qualities and occurance of' microbial

infestation in the product.

3.5.6.1 Stoerage of the products:

3

Products were kept dﬁ% ambient conditions. Details of the

4

sample kepl for storage are 3Jiven in Table 2



TABLE - 2

g

Shelf life quantities of the productls

s e e s i . s

Productls Storage . Number of
capacity(ml) bottlles
1. RTS beverage
(i) Plain passion fruit (R1) 200 12
(ii) Passion fruil-—pineapple
blend (R2) 200 12
(iii) Passion fruit—lime blend (R3) 200 12
2. Wine
(1) Plain passion fruit (W1) 250 18
(ii) Passion fruit-bhanana
blend (W2) 250 18
(iii) Passion fruil—-pineapple
blend (W3) 250 18
3. Jelly
(i) Plain passion fruit rind
Jelly (J1) 200 10
(ii) Passion fruit rind—banana
jelly (J42) 200 10

(iii) Passion fruit rind—-papaya
jelly (J3)

200 10
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3.3.6.2 Changes in the chewical and organoleplic gualities during

storage

Changes in the chemical constituenls viz. pH, acidity,
total soluble solids, total sugar, and vitamic € and alcohol
percentage (wine) were assessed during storage period, drawing
samples in duplicate.:Changes in the organoleplic wqualilies of
the produclts were ascertained through the panel of judges. These
tests were conduclted monthly in the case of wine and weekiy in

RTS beverage and jelly.w

3.5.6.3 Aszsessment of microbial contamination

1

The producls prepared were assessed for microbial
conlamination viz. bacteria, fungug and yeast. For the detecltion,
nutrient agar, potalo deutlrose agar and maltose exlract were used
respectivelyl fhese testls were conducted monthly in the case of

wine and weekly in RTS beverage and jelly’\
3.5.7 Statistical analysis of the datla

\611 the above said observalions were statistically
analysed. The CRD was used as the programme for the statistical
. -TT

analysis. CD values were computed at 135 per cent level of

significance in order to compare the means of the effects Y
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Salient findings of the study entitled “Development,

diversification and shelf life studies of passion fruit products”

are presented and discussed under the following headings -
4.1 Assessment of the standardisation procedures undertaken.
4.2 Assessment of chemical components in the fresh products.
4.3 Organoleptic assessment of the fresh productls.

4.4 Assessment of the changes in chemical componenls of the

products during storage.

4.5 Changes in the organoleptic qualities of the producls during

storage.

4.6 Assessment of microbial contamination of the produclts during

storage.
4.7 Assessment of the products for FPO standards.

4.8 Assessment of costl benefit analysis of the products.

4.9 Assessment of consumer preference of the products.
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4.1 Assessment of the standardisation procedures undertaken.

Various proportions were tried out for the standardisation
of the products. The ingredients selected for the formulation of
the products were based on the local availability, nutritional
value, economical significance, shelf life 'qualities
accepltibility and easiness for processing and digestibility.
Based on the organoleptic assessmenl, the proportions which
secured highest scores were selected for product development.

The mean scores obtained for different properties . and

combinations and are presented in the Tables 3,4, and 5.

As indicat'ed in the Tahble 3 the overall acceptability scores
of Bp, By and B4yg were found to be the highest with an overall
acceptabilities score of 4.1, 4.6 and 4.5 respectively.
Judicious mixing up of the ingredients in these proportions was
found to be organoleptically accepltable to the panel members.
Sugar and waler are the essential constituent of RTS beverage
hbesides the fruit and it gave sweelness as well as body to the
RTS beverage. If the concentration of the sugar is high with
relatively less amount of water or vice versa, it would result in
low scores for the products. Though Bz, Bg and Bg had secured

high scores (5.0 each) for appearance, the overall acceplabilily



TABLE 3

Acceptability levels (mean scores) of RTS beverage

Attri- Plain PF RTS beverage(R1) PF—PA RTS beverage(R2) PF—-Lime RTS beverage (R3)
butes PF ¢ Sugar ¢ waler PF : PA @ Sugar ¢ waler PF : Lime : Sugar Water
B B2 B3 B4 B5 B6 B7 |  E8 |23 B10 —- B11 EB12
11236181251 1:1:211:2: 4 1:1:811:1:2:8[1:2:2:8|2:1:2: 10} 1:1:23 11:2:1012:1:3:1012:1:3:12
Taste 1.2 4.4 2.3 2.5 2.3 1.2 5.0 2.5 1.2 4.9 2.5 2.7
Appear—{ 3.7 4.3 5.0 3.2 3.2 3.9 5.0 5.0 3.0 5.0 3.9 3.3
ence
Flavour{ 2.0 4.2 2.8 3.1 2.0 2.0 5.0 2.6 3.1 4.8 3.0 3.2
Colour 3.0 5.0 3.9 3.2 3.0 2.2 . 3.9 3.9 4.9 3.0 2.1
Clarityy 1.2 2.6 2.0 1.3 1.2 1.4 3.0 2.6 2.9 2.9 1.2 2.2
oA 2.6 4.1 3.2 2.7 2.3 2.1 4.6 3.9 3.2 4.5 2.7 2.7
PF: Passion Fruilt; PA: Pineapple; B: Blends; 0OA:DOverall Acceptability.

)
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scores were found to be low because of low scores obtained for

the other auality attributes viz. taste, flavour and clarity.

Acceptability levels of wines are presented in Table 4 When
the two proctuets from plain passion fruit, (B4 and Bp) were
compared, B4 secured higher scores for overall acceplability
(3.4). According to Kordylas (1990), the overall acceptability
depends ‘on the concentration or amount of particular
componentis,the nutritional and other hidden attributes of a food

and its palatabilily or sensory quality. B4 secured high scores

over Bp. Excessive dilution of Bp resulled in low scores for all

the quality attributes viz. taéte, appearance, flavour, colour and

strength except for clarity attribute. ’

When the blends of passion fruit-banana wine (Bg and Bg) and
blends of passion fruit-pineapple wine (Bg and Bg) were
compared,the blends By and Bg secured high scores over Bz and By
respectively. In blends Bg and Bg, the passion fruit pulp was
three times the jquantity present in Bz and Bg.Since passion fruit
impart intense flavour and rich colour, the scaores for
appearance, flavour and colour were comparatively higher.Use of

high amount of sugar, resulted in high s@cores of taste and

strength in the wine.



TABLE - 4

Acceptability levels (mean scores) of wine
Quality Plain PF wine(W1) PF—banana wine (W2) PF - PA wine(W3)
Attributes| (PF : Sugar @ watler)| (PF :hanana! Sugar: waler) (PF: PA: Sugar: Water)
B B2 B3 B4 B5 B&
(1:4:1)] (1:1:2) ( 1:14:2:2) (3:1:4:4) | (1:14:2:2) (3:1:4:4)
Taste 4.4 2.0 2.8 4.7 2.3 4.5
Appearance 3.0 2.3 2.3 3.0 2.1 3.0
Flavour 3.0 1.2 2.1 4.0 2.0 2.0
Colour 5.0 3.4 1.6 4.0 1.8 3.0
Clarity 2.0 3.0 3.0 4.0 2.7 3.0
Strength 2.8 2.6 3.0 3.2 2.9 3.0
oA 3.4 2.5 2.5 3.8 2.3 3.4
PF: Passion fruil; B: blend; 0A: Overall acceptability; PA: Pineapple

\

Y



TABLE -~ 5

Acceptahilitly levels (mean scores) of jelly

Quality Plain PF jelly(3it)} PF-banana jelly (j2) PF~-PA papayaielly(i3)
attribules (PF ® Sugar ! water)| (PF :panana® Sugar: water)|(PF: rind-papaya Sujgar:ilater
E1 Rz B3 B4 BS BR6
(1:3:4) (2:1:8) ( 1:21:1:8) (321362161 (1:14:21:8) (3:1:6:16)
Taste 4.1 3.2 2.7 5.0 2.5 4.6
Appearance 4.4 2.6 3.6 5.0 3.2 4.7
Flavour 4.2 3.7 2.3 5.0 2.0 4.9
Colour 4.0 3.1 3.0 5.0 3.1 4.9
Texture 4;1 2.1 2.2 4.7 2.0 4.9
A 4.2 2.9 2.8 4.9 2.6 4.8

PF: Passion fruit; B: blends; OA: Overall acceptability; PA: Papaya

55
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As indicated in the Table 5, in the plain passion fruitl rind
jelly the blend B4 obtained high scores for all the qualitly
attributes when compared with Bp. This may be due to lhe large
proportion of waler added in Bp. According to SHiddappa (1986),
addition of large quantity of water for extraction should be
avoided, because excessive dilution of pectin would necessitate
prolonged boiling which in turn would reduce the jellying
strength. Thus the blend Bp secufed low scores for appearance and

texture attribute.

When the blends of passion fruil rind-banana jelly (Ba and
Bg) and passion fruit rind-papaya Jelly (Bg and Bg) were
compared, the blends By and By secured high scores over Bz and By

respectively. The gel srength may be prepared by the proper

combination of sugar, water, acid and pectin. In Bg amd Bg tlhe
proportions were found to be most ideal. Increase in sugar
accelerates the gel strenglh and setling of jelly due 1to
increased hydration. Low amount of watler in Bz and B5 resulted in
low score for appearance, colour and texlture. Atcording to

Siddappa ((1986), if the water added is teoo small, the pectin

extract will be viscous, cloudy and difficultl to clarify.



Thus based on the organoleplic and overall acceptibility
following proportions were selecled for the preparation of

different products utilising passion fruit.

TABLE &
4.1.1 Proportions selected for product development
RTS beverage Wine Jelly
1 1: 1: 5 10 13 A1 13 3: 4
(PFtSugariwater) (PF:Sugarilater) (PF rind:gugar:lWater)
2 2: 1: 2: 10 3t 1: 4: 4 3 1 & 16
(PF:Pa:SugariWater) | (PF:B:Sugartater)| (PF rind:B:i:SugarsiWater)
3 2: 1t 3: 10 3 1 4: 4 3 1: 6 16
(PF:L:Sugar:Water (PF:PatSugariWater | (PF rindiP:SugarilWater)

PF: Passion fruit; Pa: Pineapple; P! Papaya; B: Banana,.L= Lime

4.2 Assessment of the chemical components in the fresh producls
According to Potter (198&), the knowledge of the
constituents of foods and their properties is the basis ~of the
understanding of food science. The chemical components present
in the fruits are sugars, acids, total soluble solids (TS8),
vitamins, minerals, pigments, polyphenols and enzymes. Analysis of
the chemical constituents in the products provide valuable

information about the nature of the product and their
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susceptibility to deterioration. Analysis was carried oul with
respect to pH, acidity, total sugar, total soluble solids (TS8),
alcohol percentage and vitamin C in the products prepared in the

study.
4.2.1 Assessment of chemical constituents in RTS beverage

Chemical constituents of the three types of fresh samples
of RTS were assessed, results of which are presented

in the Table 7

TABLE - 7

Chemical constitiuents of fresh RTS beverages

Type of pH Acidity TSS Total sugar Vitamin C
product citric acid/g \%;, %X; A

R1 v3.50 0.16 14.00 13.460 6.00

RZ2 3.62 0.15 12.45 12 .80 11.60

R3 2.83 0.17 18.65 11.55 15.50

Chemical constituents of the fruit and the fruils used for
blending will influence the chemical constituents of the RTS
beverage prepared. According to Renganna (1977), pH is a measure
of acltive acidily which influences the flavour or palatability of

a product and affect the processing requirements. pH of the
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product varied according to the acidity of the product. The pH
of RTS beverage during the first week ranged between 2.83-3.62.
Annapurana (1977) observed thal physico-chemical analysis of RTS
heverage prepared from passion fruil showed an acidity value of
0.70. Passion fruit, pineapple and lime were found to have pH of
2.80, 3.65 and 1.80 respectively. Since the pH of pineapple was
high, the product passion fruit-pineapple blend (R2Z) had slightlly
high >value of pH (3.62) followed by plain passion fruit RTS
beverage (3.350). Passion fruit—-lime had a low value of pH (2.83)
as the pH of 1lime was as low as 1.80. pH of the threé RTS
beverage was found to be 3.50 in plain passion fruit RTS
beverage, 3.62 in passion fruit—ﬁineapple RTS beverage and 2.83
in passion fruit—lime RTS beverage. Determination of pH reveals
the acidity and alkalinity of the product which in turn gives a
positive indication of deteriorative change in the product.
Physico chemical analysis of RTS beverage prepared from passion
fruit showed a pH of 3.3 (Annapurna, 1977 ). Acc?rding to
Ranote (1993), RTS beverage prepared from Kinnow mandarin had a
pH of 4.00. Carbonated passion fruit drink showed a pH of 3.25

(Khurdiya, 1994).
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The acids occurring in large amounts in fruits are citric
acid and malic acid. Many other organic acids also occur in
small amounts in fruits. The acidity of the three types of RTS
beverage was found to range from 0.15 - 0.17. The variation
in acidity wa;igg the difference in the acidity of fresh passion
fruit, pineapple and lime which are 5.19 (Ramadas, 1988), 0.72
and 5.9 (Swamination, 197%) respectively. The acidity of passion
fruit—lime‘RTS blend was found td be the highest (0.17) followed
by plain passion fruit RTS beverage (0.146) and passion fruit-

pineapple RTS beverage (0.13). Wasker (1991) opined that the RTS

beverage from phalsa fruil showed an acidity value of 0.42.

Al

Total soluble solid (T88) value is defined as the amoun? of
sugar and soluble minerals present in the fruil and vegetable
extracts. The total soluble solid of the fresh fruils when
assessed was found to be 6.0, 2.0 and 192.0 respectibely in
passion fruit, ﬁineapple and lime. Thus passion fruit-lime blend
(R3) was found to have a high T88 (18.6) followed by plain
passion fruit RTS8 (14.00) and passion fruit-pineapple blend
(12.45). According to Annapurna (1977), the TSS of RTS beverayge
from passion fruit was 14.00. RTS8 prepared from ber. fruit was

found to have a T88 of 15 per cent (Kadam, 1991). Total soluble

solids of RTS prepared from Kinnow mandarin was found to be 15.00
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as vreported by Ranote (1993). Studies done by Khurdiya (1994)

revealed that the T8S of carbonated passion fruit drink was 2.65

According to Swaminathan (1979), total sugar content of the
fruits wvary from 3—-18 per cenl. The sugars presenlt in the fruit
consists of a mixture of sucrose, fructose and glucose., The totlal
sugars found in passion fruit was reported to be .16
(Ramadas, 1988) whereas in pineapple and lime it was found to bhe
13.7 and 2.5 respeclively (Swaminathan, 1972). This accounts for
the wvariation in the total sugar of the three RTS beverajges
prepared in the present study. The total sugar vary from 11.55 to
13.60 in 'RTS‘beverage prepared. The total sugar of the plain
‘passion fruit RTS beverage (R1) was found 1o be the hiqhest
(13.60) followed by passion fruit—-pineapple RTS beverage (12.80)
and passion fruit - lime RTS beverage (11.30). According to
Ranote (1993}, the total sugar of RTS prepared from Kinnow

mandarin was found to he 2.95.

The ascorbic acid content of the fruit varies depending on
the type of fruits. The citrus fruit is one among the most
nutritious fruitls and is a rich source of vitamin C.
(Gopalan et al. 1992). The passion fruit—-lime RTS heverage (R3)

was found to have comparatively more vitamin C (15,%0) followed

by passion fruit—-pineapple RTS (11.60) and plain passion fruit
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RTS beverage (6.00). RTS beverage prepared from lime by
Palaniswamy (1974), showed an ascorbic acid content of 14.76
percent. Ranote (1991) reported that RTS heverage prepared from

Kinnow mandarin showed an ascorbic acid percentage of 3.0.
4.2.2 Assessment of chemical constituents Iin wines
Chemical constituents of the three types of wines were

assessed, resulls of which are presented in the Table 8.

TABLE - 8

.

Chemical constituents of fresh wine

b s e

Type of pH Acidity TS5 Residual Vitamin € Alcohol
productls ! citric acid/g L) Sugar (%) (L) (L)
W1 3.60 0.63 20.10 3.80 6.720 2.00
We 3.90 0.59 28.60 4.60 ' 5.10 11.00
W3 3.30 0.73 25.10 4.20 6.10 - 10.60

The chemical constitueﬁts of the fresh samples were assessed
immediately after lhe preparation of the wine. pH of the tlhree
type of wines were found to be 3.60, 3.90 and 3.30 respectively
in W1, W2 and W3. Vyas (1982) reported that plum wine showed a pH

of 3.9; wild apricot wine had a pH of 2.58 while the wine made
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from undiluted pulp of apricot had a pH of 3.80 (Joshi 1990).
Vyas (1993) also reported that pH of wines made from Golden apple

was found to be 4.5.

Wines prepared showed an acidity of 0.59 - 0.73. The acidity
of the passion fruil - pineapple wine was found to be highest
(0.73) followed by plain passion fruitl wine (0.63) and passion
fruit — banana wine (0.59). Studies done by Vyas (1982) indicated
an acidity of 0.62 in wine made from plum. According to
Joshi (1990), wines made from wild apricot had acidity value of

0.75. Acidity of wine from Golden apple was found to be 0.50

(Vyas, 1993).

Analysis of total soluble solids indicatled Lthat lhe fresh
passion fruit—-banana wine (W2) was found to have high total
soluble solids (28.6) followed by passion—-fruit pineapple wine
(25.10 apnd plain passion fruit wine (20.10). Vyas (1982)
reported a T8G of 18.00 in the plum wine while in wild apricol

wine the TS8S was found to be 12.00 (Joshi, 1990).

The residual .sugar was found to be highest in passion fruit
~ banana wine (4.60) followed by in passion fruit—-pineapple wine

(4.20) and in plain passion fruil wine (3.80).



Vitamin C found in passion fruit was reported to be
27mi3/ 1009 in passion fruil (Ramadas, 1988) whe&%s in pineaple and
banana it was found to be 24m3/100g and 10mg3/100g3 respectively.
Vitamin C was found to be highest in plain passion fruit wine
(6.920) followed by passion Fruit—pineapplg wine (6.10) and

passion fruil—-banana wine (5.10).

Alcohol provides body mass,solvent, flavour, mouthfeel, bite
and punch (Ashurst, 1986).Alcohol per cent was found to be
highest in passion fruit—-banana wine (11.00) followed by
passion fruit-pineapple wine (10.60) and plain passion fruit wine
(2.00). Accor{ing to Vyas (1982), plum wine ‘had an alcohol
percentage of 8.0 per cent. Wine produced from Golden applesJ had

an alcohol percentage of 8.04 (Vyas, 1993).
4.2.3 Assesspent of chewical constituents Iin jelly

Chemical constituents of passion fruit rind jelly and that
of blended jelly were assessed. Resulls are presented in the

Table 9.
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TABLE %

Chemical constituents of fresh jelly

Type of pH Aciditly TSS Toetal Sugar Vitamin C
Products Citric acid/g (%) (%) (2)
J1 3.30 0.55 65.10 42.20 2.60
Jz 3.00 0.75 68.05 44 .10 3.50

J3 3.10 0.72 66.00 42 .60 3.90

As per Lhe above table, the pH of the three jelly productls
were 3.30 in plain passion fruit rind jelly (J1), 3.00 in passion
fruit rind-banana Jjelly (J2) and 3.10 in passion fruit rind-
papaya jelly (J3). Correspondingly acidity of J2 was found to the
highest 0.75% in J2 and lowest in J1 (0.55). Accordingl to
Siddappa (1986), acid is essential for pectin-gel formation, and
wilhout it jelly of good taste cannot be made. Slight variation
was seen in the total soluble solid of the products. TSS was
found to be highest in J2 (68.05) closely followed by J3 (66.00)

and J1 (65.10). i

The vitamin C content of the prepared jelly ranged from 2.6
to 3.9. The highest vitamin C value (3.90) was noted in passion
fruit rind-papaya jelly. The values obtained for passion fruit
rind~-banana jelly was 3.30 and that of plain passion fruit rind

Jjelly was 2.60.



The chemical constituents of all the three products of
passion fruit viz. RTS beverage, wine and jelly were compared. The
pH was found to be almost same in all the three products. The
lowest value for pH was secured by passion fruit—-lime RTS
beverage (2.83) while theXNof passion fruit-banana wine secured
the highest value (3.90). The acidity value mf products showed
marked variation. Among the different products RTS beverage was
found to have low acidity while that of wine and jelly were of
moderale levels and il showed a range of 0.59-0.73 and 0.535-0.75
respectively. Among the three products the TS558 of the jelly Qas
found to be high as expected and it was followed by wine and RTS
beverage. In winds, since the major portion of the total sugar was
converted to alcohol, the residual sugar was found in a very 1ow

amount.

With regard to the vitamin C content passion fruit—-lime RTHS
beverage was found to have moderale amounts of vitamin C followed
by passion fruit—pineapple RTS. Among the products Jelly had a

very low vitamin C content.

4.3 Organoleptic assessment of the fresh products
Sensory evaluation of food is assumed to be of increasing
significance as this provides information which may be uJtilized

for product development (George, 1994). @he organoleptic qualities
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of the products can be assessed by sensory evalualion.' According
to Mahony (19285), the organoleptlically assessed samples formed a
true representaltive of the producls developed and organoleplic
assessment stands essential for the further development of tLhe

product. According to Kramer and Twigg (1970), food qualitly

detectable by our senses can be broken down into tlhe main
categories viz appearance, texture and flavour.
According to Kramer (19270}, among the various quality

atlributes, taste is the primary and most important one.

ﬁhe first impression of a food is usually visual, and a major
part of our Willingness 1o accept a food depends upon its
appearance) According te Birch (1977), the appearance is the
compound of 311 information about the product and its
environment which reaches the eyes. As Llhe consumer preference to
appearance is one of the major factor leading lto the increasing
demand of the product, it 1is very essential to kegp the
appearance of the product quite attractive (Christianson, 1983).
According to Peterson (1979), the relationship belween colour
and other sensory attribute and nutritional facltors of food often
exist but the fact remains that if the primary impression of lhe

food, and if the total colour and total appearance are judged

unacceptable the food is summarily rejected. According to



b8

Potter (1986), food colour determines guality$, and also funclion

as a common index of spoilage.

All our senses are utilized in the appreciation of flavour
of the food. According to Heath (1978), flavour is a substance
which may be a single chemical enlity or a blend of chemicals of
natural or synthetic origin whose primary purpose is to provide
all or part of particular flavour or effect to any food or olher
products taken into the mouth. Stillman (1993) stlaled that
flavour 1is seen in several sensations originating from the
elementation of taste receplors, olfactory receplors and nerve
fibres registeriqg touch and chemical feelings. Hence flavour is
very important and our diet by itself can be unattractiv?,
unappreciating and often lacking in intrinsic flavour that it is

insipid and gquite unpalatable.

According to Matz (1962) texture has long been recognised
as an important eléhent in the total sensory impression ob}ained
during the consumption of the food. It is becoming increasingly
evident thalt some form of texture measuremenlt is highly desirable
in the grading of nearly all foods. British Standard Institution
(1975) define tlexture as the attribute of the substance
resulting, in the combination of physical propertly perceived by

the senses of taste, sight and hearing. Physical properties may
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include size, shape, number, nature and confirmation of
constituent structural element. According to Potltler (1986), the
range of texlure in food is very greal and the departlure from an

expected texture is a guality defect.

Taking into consideration of all the abhove faclors sensory
qualities of the products under study were evalualed in terms of
attributes viz. taste, appearance, flavour, colour and texture.
@anel members which constituted ten in numbher assessed tUthe
organolepltic qualities and the resulls were based on tLhe : mean

scores obtained for each quality attribute?j

4.3.1 Organoleptic assessment of RTS beverage

+

The three blends of RTS beverage prepared were evaluated by
the panel of ten Jjudges. The mean score obltained is given in
Table 10.

TABLE - 10

Organoleptic assessment of fresh RTS beverage

Mean scores (for quality attributes)

Type of ; Taste Appear Flavour Colour Clarity : Overall
productsi Rance E acceptability
R1 E 4.4 4.3 4.2 5.0 2.6 E 4.1
RZ2 E 5.0 5.0 5.0 5.0 3.6 ; 4.6
R3 ; 4.9 5.0 4.8 4.9 2.9 ; 4.5
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The above table indicates that among the three lypes of RTS
prepared, in taste attribule score, passion fruit-pineapple blend
RTS was found Lo he scored high (5.0) closely followed by passion
fruit — lime RTS (4.9) and plain passion fruit RTS bheverage(4.4)
indicating that the pineapple and lime when blended wilh passion
fruit produced a rich taste. In appearance attribute, passion
fruil—pineapple RTS beverage(R2) and passion fruil-lime RTS
beverage (R3) had maximum score of 5.0, while plain passion
fruit RTS (R1) obtained a medium score of 4.3. This is mainly due
to lthe cloudiness appeared in the juice. The clondinesg was
comparatively léss in the blended RTS. The flavour scores of
plain passion fruil RTS hbeverage was found to be low (4.2). This
may be due to the intense flavour of passion fruit but when' it
was blended with pineapple and 1lime, the scores were found 1o
be more and it was 5.0 and 4.8 respecltively in passion fruit-

pineapple RTS and passion fruit-lime RTS beverage.

The colour scores of all the three types of RTS ’‘beverage
showed high acceptance amonyg the judges. The scores were found to
be 5.0 each in plain passion fruit RTS beverage and passion
fruit—pineapple RTS beverage closely followed by passion fruit—
lime RTS beverage(4.9). This clearly indicates that the rich

colour of passion fruil juice itself is altraclive and it blends
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well with pineapple juice #rait and lime juice. However clarity
attribute scores of all the fresh RTS beverage(R1, R2Z and R3)
were found to be low and it was 2.6, 3.0 and 2.9 respectively.
This is assumed to be due to cloudiness, which affected both tUthe
appearance and clarity. Though in the preseni sludy addition of
clarifying substance is not envisaged, the addition of

clarifying substance improve the quality of RTS beverage.

@mong the RTS beverages prepared passion fruit—pineapple
blend was found teo be the most accepled RTS beverage among judges
followed by passion fruit—lime blended RTS and plain passiaon
fruit RTS bgverageB It is also worth mentioning that all the
three RTS beverage prepared scored above 4.0 in ov?rall

acceptability.
4.3.2 Organoleptic assessment of wine

The wines prepared with passion fruit and blended with other
fruitls were evaluated by the panel members. The mean scores

obtained are presented in Table 11,
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TABLE - 11

Organoleptic assessment of fresh wine.

Mean scores for quality attributes

H !
H '
Type of | Taste App~ Flavour Colour Clarity Strength! Overall
Products! earance lacceptab-
: i ility
! !
W1 H 4.4 3.0 3.0 5.0 2.0 2.8 i 3.4
t {
1) 1
Wz H 4.7 3.0 4.0 4.0 4.0 3.2 i 3.8
W3 ; 4.5 3.0 3.0 3.9 3.0 3.0 i 3.4

The above table indicates that among the three typés of
wines prepared, in taste attributle, passion fruitl-banana wine
(W2) scored Kighest (4.7) followed by passion fruit —pineapple
wine (4.3) and plain passion fruit - wine (4.4). High scores
obtained for taste attribute may be due to the presence of
residual sugar in the wine during the initial slages as reported

by Amerine (1972).

According to Singleton (196%9), appearance is the important
feature of wine and the colour, along wilh its clarily is a good

indicator of its past, presenlt and future qualitly.

Appearance attribute scored comparatively low in all the
three wines (3.0). This may be due to the fact that the suspended

fruit particles gave a cloudy look which is nolt an appealing

+
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characlteristic of wines. This attribute will be improved during
storage. According to Amerine (1972), appearance of the wine

increased gradually during storage.

Singletone and Ough (19262) reported that the single
characteristic most important in making wine an attractive
beverage 1is the complexitly of flavour. The main ingredient in
wine, decides the particular flavour produced in the wine
(Maud, 1991). Mean flavour score was found to be 3.0 each in
plain passion fruit wine and passion fruit-pineapple wine.
Passion fruit—-banana wine was observed to have score of 4.0
indicatling th?t the above combination scored high in
flavour. Vyas (1993) reported that wine of pleasing flavour could
e wmade from fruits containing tannins. Tannins are present in

banana and that contributed for the high score in passion fruit-

banana wine.

The colour atlributle scores in the wines ranged from 3.9 -
5.0 . Plain passion fruil wine obtained the maximum score of 5.0
due to the rich yellow colour of passion fruil pulp. Low score of
3.9 was obtained by passion fruil —-pineapple wine. The claritly
attribute scores ranged from 2.0-4.0. The passion fruil-banana
wine obtained a high score of 4.0 followed by passion fruitl-

pineapple wine (3.0) and plain passion fruil wine (2.0). Since
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the colour and clarity determine the appearance attribute, tlhe
low score for clarity and high scores of colour has resulted in

the averajge scores in appearance attribute in the wines.

The strength of the wine depends upon the alcohol
percentage. (Amerine, 19272). The alcohol percentage of passion
fruitl-banana wine was lthe highest and hence in strength it scored
the highest(3.2) followed by passion fruil-pine apple wine(3.0)
and plain passion fruit wine (3.0). QOverall accepltability of Lhe
. wines indicated thalt passion fruit—-banana wine (WZ) was found. lo
be highly acceptable (3.8) followed by plain passion fruit wine

and passion fruit—-pineapple wine, (score 3.4 each).
4.3.3 Organoleptic assessment of jelly

Jellies prepared with passion fruit rind as a major
\
ingredient were assessed for organoleptic qualities. Mean

scores for qguality attribules are presented in Table 12.
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TABLE ~ 12

Organoleptic assessment of fresh jelly

Mean scores for qualily attiribute

Type aof ; Taste Appearance Flavour Celour Texturegﬂverall
producisi Eacceptability
J1 E 4.1 4.4 4.2 4.0 4.1 E 4.2
J2 E 5.0 5.0 5.0 5.0 4.7 E 4.9
J3 ; 4.6 4.7 4.9 4.9 4.9 ; 4.8

As indicated in the table the taste atiribute scorés of
passion fruit rind-banana jelly scored maximum (5.0) «closely
followed by ‘passion fruil rind-papaya jelly (4.6) and plain
passion fruit vrind jelly (4.1). Passion fruit vrind which is
fairly good source of pectin, together with banana produced
acceptable jelly with good taste. In appearance also Lhe passion
fruit rind- banana jelly secured maximum score of 5.0 which was
followed by passion fruil rind-papaya jelly (4.7)__and plain
passion fruit rind jelly (4.4)., The same trend was found in
flavour and colour attribute, in passion fruit rind-banana jelly
(J2) with a maximum score of 5.0 . Passion fruit rind-papaya
jelly also obtained a score of 4.9 for texture alttribute «closely
followed by passion fruit rind-banana jelly (4.7). UOverall

acceplability scores showed that J2 was found to be highly
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acceptable being secured a high score of 4.9 which was followed
by passion fruil rind papaya jelly (4.8) and plain passion fruit

rind Jelly(4.2).

The three different products prepared utilizing passion
fruils and in combination with other fruits for qualitly altributes
were compared. The highest score for quality taste aliribute
(5.0) was obtained by two products viz. passion fruil-pineapple
RTS beverageand passion fruit rind-banana jelly. Rest of the
producls obtained scores above 4.0. Wine obtained a low score of
3.0 for appearance while for the other two products (RTE beverage
and jelly) the‘scores were well above 4.3. RTS heverage and jelly.
has almost same range of scores for flavour (4.2-5.0) while‘ it
was slightly low for wine (3.0-4.0). The colour attribute scores
were found to be well above 3.9 in all the three produgts.
Results confirms that three type of RTS beverages and Jellies
were well acceptable to the judges as evidenced in the resulls.
In the case of wines comparatively low scores were secured, for
overall acceptability. Generally taste and other characters in
wine improve only with storage. This may be the reason for low

acceplability of the fresh wines.
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4.4 ASSESSMENT OF THE CHANGES IN CHEMICAL COMPONENTS OF THE

PRODUCTS DURING STORAGE.

Chemical components undergo changes when the product are

stored for a longer period. The changes in 1the chemical
componenls in the processed foods are indicative of the
deterioratltive changes in the products. Hence the

periodical(weekly/monthly) assessment of the chemical components

of the products are essential.

4.4.1 Assessment of chemical components of RTS beverage with

storage.

The changes in the pH of three types of RTS beverage ate
presented in the table 13
TABLE - 13

Changes in the pH of RTS beverage during storage

Type of : Storage period (in weeks)
Products 1 2 3 4 : 5
R1 3.50 3.49 3.48 3.46 3.42
(0.30) (0.60) (1.10) (2.20)
R2 3.62 3.62 3.61 3.60 3.60
(0.30) (0.60) (0.60)
R3 2.83 2.83 2.82 2.80 2.78
(0.40) (1.00) (1.70)

CD (interaction) : 0.013
The values in the parenthesis indicate the percentage variation
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The above table indicales that a decrease in pH was observed
in RTS bevérage during storage. Passion fruil pineapple and lime
was found to have pH of 2.80, 3.65 and 1.80 respectively. The pH
of plain passion fruit RTS bheverage (R1) ranged from 3.50-3.42
during a period of five weeks and the decrease was acfouhted to
be 2.20 per cent. The pH of passion fruit-pineapple RTS hbeverage
(R2) ranged from 3.62~3.50 with a decrease of 0.60 per cent.

While the pH of passion fruit-—lime RTS beverage (R3) ranged from

2.83-2.78 and there was a decrease of 1.70 per centl.

Decrease in pH value was interpreled statistically. Resultls
indicated that Rt showed a highest difference in pH (0.04) during
the 4th and the 5th week. A highest significant difference eof
"0.04 in R1 and 0.02 each in R2 and R3 was found in pH during 4th
and 5th week., This difference may be alttributed to the change in
the acidity of the products aflter 3rd week of storage There was
a difference aof 0.01 in pH between 1st and 3rd week in passion
fruit—-lime RTS beverage(R3). The highest difference (0.023 was
during the 4th and 5th week. Earlier studies conducted by
Palaniswamy (1971) revealed thal there was a fall in pH in
case of lime ginger cocklail aﬁd gingerale during storage.
Chakraborthy (1993) pointed out that clarified watermelon juice

when stored for 5 months al room temperalure showed a decrease



in pH. Similar trend in pH was noliced

Sethi (1994). The above findings were in tune witlh

obtained in the present study.

Contradictory to the above resulls, analysis

juice by Mehta el al (1983)

the

K/

in tomato concentrate by

results

citrus

revealed that there was no change in

pH in citrus juice during storage. Vyas (1989) found
that there was no change in pH in the Rhodopgetal RTS.
Tripathi =21 al, (1988) revealed that due to 1lhe chemical

changes, a slight

change in pH was notlticed in amla juice. A sfudy

done on grape juice by Perlette (1992) failed to reflect any
change in pH during 24 weeks of storage.
4
The changes in acidity of RTS beverages during storage
is presented Table 14.
TABLE —~ 14
Changes in the acidity of RTS beverage during storage
Type of storage period (in weeks)
producls 1 =4 3 4 5
RA1 0.16 0.16 0.16 0.17 0.17
(5.80) (5.80)
RZ2 0.15 0.15 0.16 0.16 0.16
(6.20) (6.20) (6.20)
R3 0.17 0.17 0.17 0.18 0.18
(5.50) (5.50)
CD (interaction) : 6.7

The values in the parenthésis indicate the percentage

variation
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The acidity of RTS heverage was found to increase slighlly

during storage in all the three RTS beverage blends. Acidily

values range from 0.14~-0.17 in plain passion fruit RTH
beverage(R1), 0.15-0.16 in Passion fruit—pineapple RTS
heverage(RZ2) and 0.17-0.18 in Passion fruit~lime RTS

beverage(R3) during the storage period of five weeks. The
increase in acidity value was accounted to be 5.8 per cent in
R1, 6.20 ﬂer cent in R2 and 5.5 per cent in R3. It was obhserved
that the acidity remained unchanged till third week in R1  and
R3 while for RZ it remained unchanged till second week. Increase
in acidity value during storage corresponds Lo the drop in the pH

value of the products . Thus the increase in the acidity was
found to be maximum in passion fruil—pineapple RTS heverage(RZ2)
followed by plain passion—fruit RTS beverage and passion Ffruit-

lime RTS beverage..

Statistical analysis of the data showed no significant
difference in acidity in three blends of RTS beverage during the

storage period.

Earlier studies conducted by various researches ohserved
either decreasing or increasing trends in acidity in the
products during storage. Palaniswamy el al. (1974) observed an

P~

increase in acidity in lime—gingdr cocktail and gingetrale during
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storage. A slight increase in acidity was noticed after 15 days
of storage in canned papaya products like juice and nectar
(Kulwal el al. 19285%). Sethi (19283) observed an increase in
acidity in mango pulp squash and liltchi juice during storage.
Studies conduclted by Tripathi et al. (1988) in amla Jjuice
exhibited an increase of 0.86 per cent in acidity during
storage. Thirumaran el al. (1990) had also noliced similar trends
in tomato juice concentrate. Shelf-life studies in whole tomalo

concentrale, showed an increasing in litrable acidity by 2.08

rer cent (Sethi, 1994).

A decreasing trend in acidily was observed. Acidity
in slored apple juice (Shreshta, 1982), Jamun heverajge
{(Khurdiya 1984), muskmelon-mango heverage (Teolia, 1992) and in

grape juice (Perlette, 1992) during storage.

No appreciable change in  the acidity was vreported in
Rhodopetal RTS beverage by Vyas (1989). Kalra (1991) found thatl
there was no change in acidity in tThe market fruil drinks stored
for siy months. He had also reported that acidity does nolt change
significantly during twelve months of storage of mango — papaya
blend beverage. The Kinnow RTS beverage stored at ambient

conditions when evaluated showed negligible changes in  acidity

(Ranote et al. 1992).



Change in the total soluble solids of RTS beverage during storage

is presented in Table 15

TABLE - 15

8 4

Changes in the tetal soluble solids of RTS beverage during storage

Type of Storage period (in weeks)
Product 1 2 3 4 5
RA1 14.00 14.00 14.00 14 .00 14.00
RZ 12.45 12.45 12.45 12.45 12.45
R3 18.60 18.60 18.60 18.60 18.60
CD ( interaction) = 0.31 o o

As indicated in the above table the total soluble solids

of RTS beverage during the storage period was

18.60 respectively in p

RTS and passion fruitl-—-lime RTS beverage.

that the muskmelon fruil beverage showed a T8S

lain

passion RTS, passion

14.00, 12.4% and

fruit—-pineapple

Katiyar (1967) observed

of 13%  Brisx.

Physico—-chemical analysis of RTS beverage prepared from passion

fruit showed a TSS of 147

Adsule (1992) the total soluble

be 15.

Bri

2 (Anmapurna, 1977).

According lo

solids of ber RTS was found to



§S

The statistical analysis of lhe data showed no difference in
TS in the three blends during slorage period. The total soluble
s0lids of RTS was found to remain the same tThroughout the shelf

life period in all tThe three blends. This observation was in

line with the earlier studies conducted. According to
Shreshta (1982), there was practically ne change in 1lotal
soluble solids during storage in apple juice. Similarly there

was nolt much change in total soluble solids in jamun hbeverage
during storage (Khudriya, 1982). According to Waskar (1987),
minor changes were observed in the TS8S of Phalsa heverage during
storage at room temperature. No appreciable variation was noted

in the total soluble solids in fresh and stored litchi sample
(Jain, 1988). fAnalysis of Ltolal soluble so0lid of RTS nectar from
rhodopetals did not show any appreciable change during storage

(Vyas, 19289). During the quality evaluation of fruit drinks, T8S

was found to vremain unchanged. Kalra et al. (1991) reported

that,no significant change in T8ES in mango-papaya blended
beverage stored over & period of one year at ambient temperature.
Similarly Kinnow RTS stored at ambient condition over 24 weeks
(Shah and Bains 1992) and Kinnow juice over a period of & months
(Ranote el al. 1993} had indicated negligible change in tlotal

soluble so0lids.
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In contradiction to the above results, the total soluble
s0lids of tomato Jjuice concentrate was observed to
decline with storage, (Thirumaran gt al 1990). According lo

Chakraborty et al. (1993) total soluble solids declined in the
clarified watermelon Jjuice after 5 months storage al room

temperalture .

Guava pulﬁ stored at different temperature showed an increase
in total soluble solids within forty five days of slorage
(Kalra and Revath 1981). Mehta and Rajaj (1983) also Obse?ved
increase in total soluble solids in citrus juice during storage
at room temperalure. Sethi(1983%) reported that Litchi juice
stored at room temperature and low temperature showed a rise ‘ in

Lotal soluble solids.
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The Charges in the total Sugar Content of RTS beverage during
storage is presented in Table - 16.

TABLE - 16

Changes in the total sugar of RTS during storage

Storage period ( in weeks)

Type of

Product 1 2 3 4 5
Ry 12.80 12.80 12.80 12.70 12.70
(0.78) (0.78)
R, 13.60 13.60 13.50 13.50 13.50
(0.73) (0.73) (0.73)
R 11.55 11.55 11.45 11.45 11.45
3 (0.86) (0.86) (0.86)

CD (interation) ¢ 0.39

The values in the parenthesis indicates the percentage variation in
total sugar.

As indicated in the above table there is a slight decline 1in
the total sugar during storage in RTS beverage and it ranged between
12.80-12.70 in plain passion fruit RTS beverage (Rj ), 13.60-13.50

in passion fruit - pineapple RTS beverage (R2 ) and 11.55 - 11.45 in
passion fruit - lime RTS beverage (R3 ).

Bawa and Saini (1987) reported that during the storage of
Carrot Juice the total sugar was found to decline by 0.14 per cent
when stored at room temperature compared to a decline of 0.04 per
cent at low temperature storage.
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The changes in the vitamin c of three types of RTS heverage
during storage is presented in the Table 17L

TABLE 17

Change in the vitamin C content oFVRTS beverage during storage

—

Type of Storage Pdriod (in weeks) '

products 1 - 3 4 5
RA1 6.0 5.8 4.3 2.8 1.3
(3.3) (28.3) (53.3) (78.3)

R2 11.6 11.0 8.3 4.3 1.3
. (5.1) (28.4) (62.9) (88.7)

R3 15.95 13.0 7.0 5.6 2.7
(16.-1) (54.8) (63.8) (82.5)

CD (interaction): 0.52.

The values in the parenthesis indicale the percentage varialion
Vitamin C is essential for the normal functioning of ‘our

body and it proteclts essential fatty acids, essential amine

acids, vitamin A, vitamin £, thiamine and folic acid.

There was & decline in the vitamin C content in the three
blends of RTS beverage during storage. The vitamin C content of
RTS beverages ranged between 6.0-15.5 during the initial period.
However the values decreased from 4.0 to 1.5 in R1, 11.6 to 1.3
in RZ and 15.% to . 2.7 in R3 during the storage period. The
decrease was observed to be 78.3 per cent in R1, 88.7 per cenl in
RZ and 82.5 percentage in R3, during storage. Vitamin C is strong

antioxidant and it oxidises itself resulting in the high decline
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of wvitamin C during storage. Kalra (1991) reported that during
storage, vitamin C content decreased by 30 percenlage in all
market drinks excepl gquava, in which the vitamin C retention was

bettler.

Stétistical analysis of data indicated that vitamin C
content -~varied during starage. The difference was between the
second ‘and third week (1.5) and third and fourth week (1.3) in
R1, while in R2Z there was a difference in all the weeks and 1lhe
higher difference value of (4.0) was found during third~ and
fourth weeks. In R3 also there was a significant difference in
all the weeks énd was found to be highest (6.0) during second

4

and third weeks

From the above findings it can be concluded that chemical
components such as pH, total sugar and vitamin C content of
prepared RTS beverage decreased during storage. In plain passion
fruil RTS beverage the decline in pH initiated in the second week
but for passion fruitl..pineapple and passion fruit—-lime RTS
beverage the decline was set only in the third week. Total sugar
of plain passion fruit RTS declined only in the fourth week while
it declined early in the other twoe types of RTS beverage. The
decrease of vitamin C content was drastic in all the three lypes

RTS '
of jabhy. The total soluble solids was found te remain constant
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while there was & steady increase in the acidity., The acidity
increased during the third week in passion fruit-pineapple RTS

beverage and in the fourth, week in rest of lhe variations.

4.4.2 Assessment of changes iIn chemical components of wine during

storage.

Fermented products are more susceptible to changes in the
chemical components during storage. Storage studies in developed

wine continued till 12 month period.

The changes in pH in three types of wine during storage is

presented in Table 17

During the first month the mean score obtained for pH in
plain passion fruilt wine, passion fruitl—banana wine ana passion
fruit-pineapple wine ranged between 3.60-3.20, 3.90-3.40 and
3.30-2.90 respecltively during 12 months of storage. The pH
content of the three types of wine prepared in the present study
fall between 3.30-3.90. It was observed that the pH of the wines

declined gradually during storage. The decline in pH was found

to be 11.11 per cent in W1, 12.82 per cenl in W2 and 12.12 per

cent in W3.



TABLE 17

Changes in the pH of wine during storage:-—

Type aof Storage period (in months)
products 1 2 3 4 S ) 7 8 9 10 11 12
W1 3.60 3.60 3.50 3.50 3.50 3.40 3.40 3.30 3.30 3.20 3.20 3.20

(2.77) (2.77) (2.77) (5.55) (5.55) (8.33) (8.33) (11.11) (11.11) (11.11)

W2 3.90 3.90 3.90 3.%0 3.80 3.80 3.70 3.60 3.50 3.50 3.40 3.40

(2.56) (2.56) (5.12) (7.469)(10.20) (10.20) (12.82) (12.82)

W3 3.30 3.30 3.30 3.30 3.30 3.10 3.10 3.10 3.10 3.00 2.90 2.90

(6.086) (L£.06) (6.06) (2.09) (2.09) (12.12) (12.12)

CD(interaction) : 4.47
Values in the parenthesis indicates the percentage variation .

(6
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Statistical analysis »showed that there is no difference
in pH during storage in any of the three blends of wine prepared.
According to a study done by Adsule (1792), tLlhere was no
significant change in pH in the fermenlted grape and pomegranate
wine. Alcoholic orange Jjuice beverage showed no appreciable

change in pH during its storage (Rodriguez, 1992).

Change in the acidity of three types of wines during

storage is presented in Table 38 /9

As per table the acidity of wine during the first month was
0.63, 0.59 ?nd 0.73 respectively in W1, W2 and W3.
Sreekantaiah (1966) reported 0.9 percent acidity in gfape w}nes
prepared from Banglore Blue variety. Passion fruit—pineapple
blended wine was found te show higher acidity (0.73) followed by
plain passion fruit wine (0.63) and passion fruit-banana wine
(0.59). The acidity of wines prepared was found to increase
slightly over the period of shelf life. Variation in =~ acidity
was accounted to be 0.63-0.67 in plain passion fruil wine (W1),
0.359-0.62 1in passion fruit - banana wine (W2) and 0.73-0.7&6 in
passion fruit-pineapple wine (W3). The increase in acidity was
5.97 per cent in W1, 4.80 per cent in W2 and 3.90 pear Fent in W3.
Vyas (1923), reported an increase in acidity in cider and culled

apple fruitl wine.



TABLE & (%

Changes in the aciﬂity of wine during storage.

Type of Storage period (in months)
products 1 2 3 4 5 ) 7 8 9 10 11 12
W1 0.63 0.463 0.63 0.63 0.64 0.64 0.64 ‘0.65 0.65 0.466 0.67 0.67
(1.50) (1.50) (1.50) (3.00) (2.00) (4.50) (5.97) (3.97)
Wz 0.592 0.59 0.59 0.60 0.61 0.61 0.62 0.62 0.62 0.62 0.62 0.62
(1.60) (3.20) (3.20) (3.20) (4.80) (4.80) (4.80) (4.80) (4.80)
W3 0.73 0.73 0.73 0.73 0.74 0.74 0.74 0.74 0.76 0.76 0.76 0.76
(1.30) (1.30) (1.30) (1.30) (3.90) (3.90) (3.90) (3.90)

CD(interaction) : 1.06
Values in the parenthesis indicates the percentage variation.

&6
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Statistical analysis of data indicated no significant
difference in the acidity in three types of wine during stlorage.
Adsule (1992) reported that there was no significant change in
the acidity in fermented grape and pomegranate juice. Rodriguexz
(1992) found that alcoholic orange juice beverage during storage

showed no appreciable change in acidity.

The change in total soluble solids in three types of

wines during storage are presented in Table ¥,

s

The total soluble solids of the three wines were found to
range between 89.10 - 28.640 during the first month. The passion
fruit—-banana wine was found to have highest T88 (28.60) ?olloyed
by passion fruit—-pineapple blend and plain passion fruit wine.
Decline in the TS8S was found to be 0.4%9 per cent in plain passion
fruit wine, 0.35 per cent in passion fruit-banana wine and 0.39

percent in passion fruit-pineapple wine.

Statistical analysis of data showed no ‘significant
difference in TSS in three types of wines during storage. But
there was slight decline in TSS from 5th month onwards in all the
three types of wines., Unfermenlted sugar present in the wine may

convert to alcohol and this could be the reason for the change in



TABLE 4% -20

Changes in the TSS of wine during storage:-

Type of Storage period (in months)

products 1 2 3 4 5 6 7 . 8 9 10 11 12

W1 20.10 20.10 =20.10 20.10 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
(0.49) (0.49) (0.49) (0.49) (0.49) (0.49) (0.49) (0.49)

Wz 28.60 28.60 28.60 28.60 28.50 28.50 28.50 28.50 28.50 28.50 28.50 28.50
(0.35) (0.35) (0.35) (0.35%) (0.35) (0.33) (0.35) (0.35)

W3 25.10 25.10 25.10 25.10 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00
(0.3%2 (0.39) (0.39) (0.37 (0.39) (0.39) (0.32 (0.39)

CD(interaction) = 0.1%9
The wvalues in the parenthesis gives the percentage variation

56
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T8S8. (Kadam et al 1992).T8S of pomegranale wine decreased during

storage. Similar results were observed in ber wine by (Chavan gl

al 1991).

The changes in the residual sugar of the three 1lypes of

wines during storage are presented in the Table 390W

The passion fruit— banana blend showed a high residual sugar
of 4.5 followed by passion fruil - pineapple blend (4.20) and
plain passion fruit wine (3.80). The residual sugar present. in
the wines ranged from 3.80-1.80 in plain passion fruit wine (W1),
4.60-2.40 in Rassion fruit banana wine (WZ) and 4.20-1.80 in
passion frull pineapple wine (W3). As per the table there was a
steady decline in the residual sugar in wine during stlorage.
The decline in residual sugar was found to be 352.60 per cent in
W1, 47.80 per cent in W2 and 57.10 per cent in W3. The conversion
of residual sugar into alchohol results in the decline of
residual sugar during storage. It was also observed that there
was no change in residual sugar till four months of storage in
the three blends, however a slight decrease in residual sugar
was found after four months, though the difference was notl

significant when statistically analysed.



TABLE 2o =~

Changes in the residual sugar of wines during slorage.

Type aof Storage period (in montlh)

product 1 2 3 4 5 6 7 8

W1 3.80 3.80 3.80 3.80 3.70 3.70 3.20 _ 3.20

(2.60) (2.60)(15.70) (15.70)(26.30)(47.30) (52.60)

214 4.60 4.460 4.60 4.60 4.50 4.20 4.20 4.00

(2.10) (8.60) (8.60) (13.00)(21.70)(30.40) (47.80) (47.80)

W3 4.20 4.20 4.20 4.20 4.20 3.90 3.20 3.00

(4.7 (7.1) (23.8) (28.5)

(33.3) (52.30) (57.10) (57.10)

CD {(interaction) : 7.12
Values in the parenthesis indicates the percentage variation.

b



The changes in alcohol per cent of wines during storage is
given in Table 24

Alcohol is gquantitatively the most important component of
wine after water (Vradis 1993). The alcohol percentage in passion
fruit bersma wine (W1) was found to range between 92.00-9.10 ,
11.0~1i.1 in passion fruit banana wine (W2) and 10.60 - 10.70 in
passion fridt pineapple wine (W3). As indicated in the table, the
alcohol percentage of wines was found to increase slightly during
the shelf life. According to Ethiraj and Suresh (1993), -most
wines produced in the world are ‘still wines' which contain 8-14
per cent alcqpol and without excess carbondioxide. A drywine
prepared from Banglore Blue grape had about 15 per cent alcghol
(Sreekantiah, 1966). Fermented muskmelon juice with 6.5 per cent
alcohol was adjudged to bhe the best by sensory panel
(Teotia, 1991). In cider wine alcohol content was 1.1 per cent
whereas in culled apple wine alcohol per cent was 8-10 per cent
(Vyas, 1943). The alcohol percentage of wild apricot wine was

10.65 (Joshi, 19%90).

There was a slight increase in the alcohol percentage from
4th month teo the 12th month. The increase was found to be
1.09,0.90 and 0.93 in W1, W2 and W3 respectively. This increase

was due to the conversion of residual sugar into alcohol during

storage.,
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Changes in the alcoheol percentage in

2
TABLE #4

wine during storage.

Type of Storage period (in months) i .
products 1 2 3 4 5 & 7 8 10 11 12
W1 ?.00 ?.00 ?.00 ?.00 ?.10 9.10 ?.10 g.10 ?.10 2.10 2.10 2?.10
(1.09) (1.09) (1.09) (1.09) (1.09) (1.09) (1.09) (1.09)
W2 11.00 11.00 11.00 11.00 11.10 41.10 11.10 11.10 11.10 11.10 11.10 11.10
(0.70) (0.90) (0.90) (0.20) (0.90) (0.920) (0.90) (0.90)
W3 10.60 10.60 10.60 10.60 10.70 10.70 10.70 10.70 10.70 10.70 10.70 10.70
(0.23) (0.93) (0.93) (0.93) (0.93) (0.93) (0.93) (0.93)

CD (interaction) : 0.20
Values in the parenthesis indicates

the percentage variation.

A



When the data was statistically analysed the variation in
alcohol percentage during the storage was nol found to be
significant stlorage. Rodriguez (1992) reported that the alcoholic

orange Jjuice beverage showed no appreciable change in alcohol

content at 4OOC

The mean change in the vitamin C content of wines during

storage is given in the table 28 23

The vitamin C content of wine duriné the first month was

5.10-6.90. The plain paésion fruit wine had high vitamin C (46.90)
followed by plain passion fruit pineapple blend (é6.10)and passion
fruitl banana blend 25.10). As indicated in the table, the vitamin
C content of wines declined during storage. The vitamin C
content in W1, W2, W3 varied from 6.90 — 2.90, in plain passion
fruit wine 5.10 - 2.90 in passion fruit-banana and &.10-1.90 in
passion fruit-pineapple wine respectively. Over a period of 12
monlhs a decrease in vitamin C was 6bserved and the decrease

wag found to be 57.90 per cent in W1, 66.60 per cent in WZ and

68.85 per cent in W3.

When the data was statistically analysed, W1 showed the
highest difference during 4th and Sth month (0.8). In W2 the

highest difference (0.6) was found during the 7th and 8th month

/o0
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Changes in the

¥ -
TABLE 22 -

-

vitamin C content of wine during storage

Type of Storage period (in months)

products 1 2 3 4 5 6 7 8 g 10 11 12

W1 6.20 6.90 6.70 6.60 5.80 5.60 4.40 4.00 3.60 3.00 2.90 2.%0
(2.89) (4.34)(15.94) (18.84)(36.23)(42.02)(47.82)(56.52)(57.521{(57.90)

W2 5.10 5.10 4.70 4.40 4.10 3.90 3.40 2.70 2.10 2.00 1.70 1.70
(7.84)(13.7) (19.60) (23.52)(33.30)(47.07)(58.80)(60.70)(66.60) (656.60)

W3 6.10 6.10 5.90 5.70 5.10 4.90 2.90 2.30 2.50 1.10 1.90 1.90

(2.27) (A.55)(16.39) (19.467}1(356.06)(45.920)(52.01)(65.57)(68.85) (468.85)

CD (interaction) = 0.49
Values in the parenthesis indicates Lthe percentage variation.
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and lowest difference during the 6th and 7th month . In W3 the
highest difference in vitamin C was found during é6th and 7th
month (1.0). The wines prepared in the present study were slored
at room temprature which might have coﬁtributed to the loss of

vitamin C, due to oxidation.

+

From the above findings il can be concluded that the
chemical component such as pH, TS5, residual sugar and vitamin C
content of tUlhe wines prepared in the present study decreased
during storage in all the three types. Whereas there ~is an

increase in acidity in all the three types of wines.

4.4.3 Assessment of changes In chewmical components of Jelly

during storage.

During storage various changes occurs to the chemical

constituents in jelly. These changes are discussed below.

Changes in the acidity of jelly during storage is given in the

Table 23 2y
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TABLE - 23" Wy

Changes in the acidily of jelly during storage

Type of Storage period ( in weeks)

Products 1 2 3 4 5 6

J1 0.55 0.55 0.55 0.56 0.56 0.57
(1.78) (1.78) (3.50)

Ja 0.75 0.75 0.75 0.76 0.76 0.76
(1.31) (1.31) (1.31)

J3 0.72 0.72 0.72 0.73 0.73 0.73
(1.36) (1.36) (1.36)

CDh (interaction) :9.3 '
The wvalues in the parenthesis indicates percentage variation
Accordiﬁg Yo Ashurst (1986), acidity gives flavour and offer
antimicrobial activity. Acid content is of greatl importancé in
fruit Juice as it concerns flavour in combination with sugar
(Adsule, 1992). The acidity of the product during the first week
ranged from 0.55-0.753. Passion fruit rind - banana jelly was
found to have comparatively higher acidity (0.75) and it was

followed by passion fruit-.-papaya jelly (0.72).

As indicated in the table the acidity was f&und to increase
gradually during storage in all the three blends of jelly
prepared. The acidity values ranged from 0.55~0.57 in J1, 0.75-
0.76 in J2 and 0.72~ 0.73 in J3. The percentage of increase was

found to be 3.50 per cent in J1;'1.31 per cent in J2 and 1.36
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per cent in J3. According to Bhatia et al. (1993) there was an

increase in the acidity of culled apple jelly.

Statistical analysis of 1lhe Jellies indicated no
significant difference in acidily during storage in 1lhe tlhree

types of Jjellies prepared.

-

, 23
The change in the pH in jelly during storage is given in Table 24.

TABLE - 34’25’

Changes in the pH of jelly during storage.

Type of : Storage period ( in weeks)

Producls 1 2 3 4 ) &

J1 3.3 3.3 3.3 3.1 3.1 3.0
(6.0) (6.0) (2.0)

J2 3.0 3.0 3.0 2.9 2.9 . 2.8
(3.3) (3.3} (6b.6)

J3 3.1 3.1 3.1 3.0 2.9 2.9
(3.2) (6.4) (6.4)

CD (interaction) : 2.7

The values in the parenthesis indicates the percentage variation
As per the table, pH of the produclt was found to decline

during storage and the decline was found to be 2.0 per cent in

J1, 6.6 per cent in J2 and 6.4 per cent in J3. According « Lo

Swaminathan (1979), in the formation of jelly of good qualily the

hydrogen ion concentration of jelly mixture should be between
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3.0-3.3. The pH of jelly prepared was found to range belween
3.3-3.0 in plain passion fruit rind jelly ((J1), 3.0-2.8 in
passion fruit rind-banana jelly (J2) and 3.1-2.9 in passion fruit
rind papaya jelly (J3) over a period of six months. The pH of
the three produclts during the 1st week was found to range between
3.0-3.3. Increase in acidity during the 4th week of storage
resulted in the decrease in pH of the products . The acidity
remained unchanged till the first thrée weeks in all the tlhree
types of jellies. A high acidity of passion fruit rind-papaya
jelly showed a correspondingly low value of pH (3.0). Similarly a
low acidity (0.55) of passion fruil rind-jelly showed a high pH

(3.3

Statistical analyses of the three products indicated no

significant difference in the pH of the jellies during storage.

The changes in the total soluble solids of jelly during storage is

given in Table g5 %
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TABLE - 25" )4

Changes in the total soluble solids of jelly during storage

Type of Storage period (in weeks)

Products 1 z2 3 4 5 6
J1 65.10 65.10 65.10 65.10 65.10 65.10
J2 68.05 68.05 68.05 68.05 68.05 68.05
J3 66.00 66.00 66.00 66.00 66.00 66.00

CD (interaction): 0.19 '

The total soluble solids of the jellies varied from &5.10-
68.05 during the first week. According to Swaminathan (1979}, the
final product’ of jelly should have 65 per cent total soluble
soiids. The passion fruitl rind-banana jelly was found to ‘have
high total soluble solids (68.05),closely followed by passion
fruit rind-papaya blended jelly (66.00) and plain passion fruit

jelly. It was observed that the T88 remain unchanged during the

storage period.

Statistical analysis showed no significanlt difference in the

products during storage.

The change in the total sugar of Jelly during storage is given

in Table 26 )9
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TABLE - 26 27

Changes in the total sugar of jelly during storage

Type of storage period (in weeks)
products 1 2 3 4 5 &
J1 42.20 42.10 42.10 42.00 42 .00 42.00
(0.24) (0.47) (0.47)
Ja 44.10 44._.10 44 .00 44 .00 44 .00 44 .00
(0.22) (0.22) (0.22) (0.22)
J3 42.60 42 .60 4Z2.460 42.50 42 .50 42.40
(0.23) (0.23) (0.47)

CD (interaction) & 7.6
The values in the parenthesis indicates the percentage variation
The total su'jar content of the jellies ranged between 42.20-
42.00 in plain passion fruit rind jelly (J1), 44.10-44.00 in
passion fruitl rind-banana jelly (J2) and 42.60-42.40 in passion
fruit rind—-papaya Jjelly (J3). As indicated in the above ‘table,
the total sugar of jelly was found to decline during storage. The
decline was found to be 0.47 per cent in J1 and J3 and 0.22 per

cent in passion fruit rind-banana jelly(J2).

Btatistical analysis of the products showed no significant
difference in the total sugar in all the three type of Jjellies

prepared during the six weeks of storage.

The change in the vitamin C content of jelly during

the storage is given in the Table 27 2%
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TABLE - 27 2%

Changes in the vitamin C content of jelly during storage.

Type of Storage period (In weeks)
products 1 2 3 4 5 ()
J1 2.60 2.60 2.60 1.80 1.10 1.10
(30.70) (57.60) (57 .60)
Ja 3.50 3.50 2.70 1.60 1.60 1.10
(22.80) (54.20) (54.20) (68.50)
J3 3.90 3.90 2.80 2.70 2.60 2.30
(28.20) (30.70) (33.30) (41.00)

CD (interaction) : 6.9
The values in the parenthesis indicates the percentage variation
The wvitamin® C content of jelly ranged from 2.60 -1.10 in
plain passion fruit rind jelly (J1), 3.50-1.10 in passion fruit
rind_banana jelly (J2) and 3.90-2.30 in passiaon fruitl rind papaya
jelly (J3). The vitamin C content of the products ranged between
2.60-3.90 during the 1st week of storage. The vitamin C content
of J3 was found to Be the highest and il was due to high 'vitamin
C content of papaya and this was followed by passion fruil—-banana
jelly. As indicated in the table, the vitamin C content of jelly
showed a decline during storage. The decline was found to be
57.60 per cent in passion fruitl rind Jelly, 68.37 per cent in
passion fruit rind-banana jelly and 41.02 percent in passion

fruit rind - papaya jelly.



Statistical showed that there
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analysis was no difference in
the vitamin C content during sltorange.

From the above findings it can be concluded that the
chemical componenlts such as pH, total sugar and vitamin C
content analysed decreased during storage. In the three types of
Jellies prepared in the present study, the decrease in pH was

found to be very low and the decline started

only in the 4th week

in all the three types of RTS bevarage. The decline in the lotlal
sugar started only in the 4th weel in plain passion fruit rind
jelly and passion fruil rind - papaya jelly while 1tThe declinea
started earlief in passion fruit rind -~ banana jelly (3rd week),
There was a massive destruction of vitamin € in all the three
types of jellies. The total soluble solids was found to remain
constant in all the three types of products. The acidily was
found to increase in the 4th week in all the Lhree 1lypes of

jellies.
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4.5 Changes in the organolepltic qualities of the products during
storage.

The organoleptic qualities were found to change during
storage. The organoleplic qualities of 1the passion fruit
products were assessed 1111 the end of shelf life, delails of
which are discussed below
Changes In the corgancleplic qualities of RTS beverage during
storage.

Due 1o the shorl shelf life of RTS beverage, assessment of

changes in the organoleptic qualities is very important.

The changes in 1LThe tasle altribute with storage in RTS

beverage is presented in Table 28

TABLE - 28 29

Mean score for taste attribute of RTS beverage during storage

Type of storage period (in weeks)

products 1 2 3 4 5 )

R1 4.4 4.1 4.1 3.7 3.1 2.2
(6.8) (6.8) (15.9) (29.5) (50.0)

RZ 5.0 4.8 4.7 4.5 4.0 3.0
(4.0) (6.0} (11.1) (20.0) (40.0)

R3 4.9 4.7 4.4 4.1 3.7 3.2
(4.0) (10.2) (16.3) (24.4) (34.6)

CD(interaction) : 0.30 '
The values in the parenthesis indicates the percentage variation




According to Hicks (1990), all soft drinks contain nutrients
frigh  enough to support Lthe growlh of micro-organism and fruit

drinks are particularly vulnerable in this aspect.

The taste atiribule scores of RTS beverage was found to
decline during storage bringing a bitler tasle towards the end
of shelf life. The mean score obtained ranged belween 4.9-3.2 in
plain passion fruilt RTS beverage, 5.0-3.0 in passion fruit-
pineapple RTS beverage and 4.9-3.2 1in passion fruit -lime RTS
beverage. The percentage decrease was 30.0 per cenlt in plain
passion fruitl RTS bheverage, 40.0 per centl in passion fruil-
pineapple RTS heverage and 34.6 per cent in passion fruil ~ lime
RTS heverage. The percentange of decline was found to be maximum
during the end of the shelf life in all the three types of RTH
beverage and higher in  plain passion fruil RTS beverage.
According to Siddappa (1984), oxygen of the air adversly affect

taste and aroma of the food.

When the data was stalistically analysed it was found that
the significant difference in ltaste atlribute was found Lo be
hiighest (0.9) during Sth and 6th weeks and lowest during 1st  and
2nd weeks (0.3) in the case of R1. In R2 and R3 also the highest
significant difference was found during the 5th and 6bih weeks

(1.0 and 0.5 respecltively). Lowest significant difference (0.3)

2
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was observed during 4th and S5th weeks in R2 and there was no
significant difference during the rest of the storage period. In
R3 the lowestl significant difference was found during 2nd to 4th
weeks (0.30). From the above resulls il is clear that plain
passion fruit RTS and Lhe olher two blends remained acceplable in
tastle attribute till 3rd week and it started deterioralting afler
3rd week. Varialtion in taste aliribule was least in passion

fruit-lime blend followed by plain passion fruil and passion

fruit - pineapple blend.

Acgording Lo Mukherjee (1963), during storage the lasle of
the product change considerably. Investigation on boltlled pear
Juice stored at 24%-30% developed peculiar disagreeable tlastle
towards the end of one year. BSince the fruit drinks ‘are
inherently susceptible to spollage by fermenltalive
microrganisms during storage, 1L brought about deterioraltive

changes in the taste atiribute at the end of the shelf life.

Changes in the appearance attribute in RTS beverage during storage

is given in Table 29 g
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TABLE - 2?33

Mean score for appearance attribute of RTS beverage during slorage

Type of Storage lime (in weeks)
products 1 =4 3 4 5 6
R1 4.3 3.9 3.8 3.2 2.4 2.1
(9.3) (11.6) (25.00 (44.0) (51.0)
Rz 5.0 5.0 4.7 4.4 4.0 3.1
(6.0) (12.0) (20.0) (38.0)
R3 5.0 4.3 4.0 3.8 3.5 2.9
(14.0) (20.0) (24.0) (30.0) (42.0)

CD (interaction) = 0.37
The values in the parenthesis indicales the percentage varialtion

According to Hicks (19290), for maximum acceplabilily the

drink must look fresh and should have good fruil appearance.

The appearance scores of RTS was found to decrease during
storage and the product gave a dull appearance lowards the end of
Lthe storage period. The score obtained for appearance atlribute
was found to be 4.3 in plain passion fruil RTS beverage, 5.0 each

Ml
in passion FruitA and passion fruil —lime RTHS beverage during the
15t weelk while it ranged between 2.1 and 3.1 at the end of the
6th week. The appearance of R1 declined hy 31.0 per cent in
plain passion frulil RTS beverage and 3&.0 per cenl in  passion

fruit — pineapple RTS8 and 42.0 percent in passion fruit lime RTH
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beverage. The decline in the appearance atiribute was found to be
maximum Lowards the end of the slorage. I1 was also nolted tThat
passion fruit—pineapple blend remained unaffected 1ill the second

week afler which slight changes occured in the appearance.

Stalislical analysis of the dala revealed that R1  showed
highest difference in 1lhe appearance during 4th and 5lh  weel
(0.8) while R2Z showed highest difference in appearance during the
5th  and 6Th  week (0.%) while in R3 the highest significant
difference was found during 1st and Znd week (0.7), lowest during
5th and é6th week and no significant difference from Znd week 1o
the 8th week. The appearance of the passion fruil-lime RTS
beverange remained constant during the Znd to 8th weeslk, and
declined during 5th and &Lh week due Lo fading of colours as

evidenced in the present sltudy.

The cloudy appearance 1s an important properly of sofl
drinks like orange - lime and lemon juice since it give natural

appeal to the fruit drink (Shamel, 1993).

According to Teotia (1992), Lhe RTS beverage made from
muskmelon-—mango blend resumed allraclive appearance upon shaking
the bhottle prior Lo serving. The three Lypes of RTS  beverage

prepared in  the present study gave a cloudy appearance upon
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shaking of ©The bottles. Non—-enzymaltic and interacltion belween
chemical componenis may bring changes in the food constituents
which attribute to the decline in appearance atliribute in The

products of the present study.

Changes in the flavour attribute with storage in RTS

beverage is given Table 32073

TABLE - 303)

Mean score of flaveour atiribute of RTS beverage during storage.

Type of Storage time (in weeks)

praoducts 1 yed 3 4 5 &6

RA1 4.2 4.0 3.4 3.1 2.4 1.7
(5.0) (12.0) (26.0) (42.0) (60.0)

R2 5.0 4.8 4.6 4.5 4.4 3.8
(4.0) (8.0) (10.0) (12.0) (24.0)

R3 4.8 4.7 4.4 4.1 4.0 3.2
(2.0) (8.0) (15.0) (17.0) (33.0)

CDh (interaction}) : 0.39
The value in the parenthesis indicates the percentage variation

The flavour atliributle scores decreased during storage and
there is development of off-flavour lowards the end of the shelf
life. The scores of Lhe flavour attribute in three types of fresh
products ranged between 4.2-5.0 in three Lypes of RTS beverage
during first week which subsequently declined during storage. The

mean score of flavour attribute in R1  ranged between 4.2-1.7
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while in R2Z and R3 it ranged hetween 5.0-3.8 and 4.8-3.72
respectively. The decrease was found to be 60 per cenl in  plain
passion fruil RTS beverage, 24 percenl in passion fruil-pineapple

RTS and 33 per cenl in passion fruil — lime RTS.

Statistlical analysis of the data revealed That R1  showed
figh  significant difference of 0.7 during 4th and 5th week and
during 5th and 6th week  which showed That Lhere was very high
deterioration towards tLhe end of the storage in plain passion
fruit RTS beverage. The flavour atlribulte scores of passion
fruil-pineapple RTS heverage (R2Z) showed no significant
difference from the 1st Lo the 5th week but during the 5th and
Hih week lhere'was a significant difference of 0.6. Same LTrend
was also noted in R3 wilth a difference of 0.8 during the Hih and
6HLh week. Thus the flavour altribute of passion fruil — pineapple
RTS and passion fruit - lime RTS was found to remain constant
1ill the 5th week with oul any significant delerioration.
Tressler (1968), supported the above finding stalting thal tThough
passion fruit juice can be preserved by heating, some of The
flavour deterioration occur during storage. Freezing is  UThe
preffered method of preservalion for preserving passion fruit
juice. In the present study RTS was stored al ambient conditions

and this may be one of the reasons for {flavour changes.
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Mukherjee (1963), found that pear juice stored for a year al 24 -
20°¢ developed & disagreeable flavour and was nol acceptable.

According to Potter (19864), loss of flavour wvolatiles progress
with time. Thorner (1978) vreported 1that regardless of 1lhe
storage tLemperature off-flavour will eventually develop and

absence of Ouxygen cannol retard off— flavour development.

Changes in colour attribute during storage in RTS beverage is given

in Table 34

TABLE ~ 34

Mean score for colour attribute of RTS beverage during starage

Type of Storage period (in weeks)
products 1 - 2 3 4 5 )
R1 5.0 5.0 4.8 4.4 4.0 3.3
(4.0) (12.0) (20.0) (34.0)
R2 5.0 4.5 4.0 3.9 3.5 2.9
(10.0) (20.0) (22.0) (30.0) (42.0)
R3 4.9 4.3 4.0 4.0 3.6 2.3
(12.0) (18.4) (18.4) (26.5) (53.0)

CD (interaction) : O0.37.
The wvalues in the parenthesis indicates the percentage variation

According to Siddappa (1986), oxygen of air adversly affect

the colour of the fruil product.
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s indicated in  the table 32 that the colour atiribule
scores of RTS beverage decreased during six weeks of storage with
fading of colour in all the Lhree Lypes of products. The mean
scores ranged between 5.0-3.3 in R1, 5.0-2.9 in R2 and 4.9-2.3 in
R3. The scores of 1tThe produclt in the first week varied from
4.9-5.0 in all the three lypes of RTS and was found to be highly
acceplable. The decline was found Lo he 34.0 percent in plain
passion fruit RTS beverage (R1), 42.0 percent in passion fruit-
pineapple RTS beverange (RZ)Y., The decline in colour atiribute
score started from the Znd wealk itself in passion fruil pineapple

RTS (R2) and passion fruit-lime RTS (R3).

Statistical ‘analysis, indicated significant difference during
Sth  and 6th week (0.7 in R1, 0.6 in RZ and 1.3 in R3). and was
highest Thus the decline was found to be maximum during last
week of storage. Colour pigmenils particularly carotenoids are
susceplible Lo oxidation bolh initially and during storage

(Ashurst, 1986).

Ranote (1992) reported that formulation of brown pigmenlts in
the slLtored RTS is attribuled to the degradation of Lhe producls
of sugar, ascorbic acid and protein. Saini el al. (1985), also
obhserved some decline in colour score of hottled kinnow Jjuice

stored under room lLTemperalure for a period of iy months.
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According to Ranote gt al. (1992), colour scores of Kinnow RTE
declined during storage. The decline was wmore pronounced for
products packed in flexible pouches as compared to other 1wo
types of containers which can be attributed to the catalytic
effect of light on deterioration, as the pouches were
transparent. According to-Thorner (1978), colour changes may
occur during storage and in 1light coloured juices such as
pineapple ;nd this bhrowning effect can be easily detected. Many
of the above factors, contribute to the deterioration of colour

in the stored

Changes in

the clarity attribute with storage

RTS beverage in the present study.

in RTS5 beverge

during storage ‘given Table 32 33

TABLE - 3% 39

Mean score for clarity attribute of RTS beverage during storage.

Type of Stare period (in weeks)

product 1 2 3 4 5 6

R4 2.6 2.9 3.0 4.0 4.0 4.0
(10.0) (13.0) (35.0) (35.0) (35.0)

R2 3.0 4.0 4.0 4.0 4.0 4.0
(25.0) (25.0) (25.0) (25.0) (25.0)

R3 2.9 3.0 4.0 4.0 4.0 4.0
(3.0) (28.0) (28.0) (28.0) (28.0)

CD (interaction) :

The value in

0.19

the parenthesis indicates the

percentage variation
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The clarity attribute score was found to increase during
storage and thus the product became more clear during storage. In
plain passion fruit e—pineapple~RTS, clarily scores were found to
increase by 35.0 per cent, whereas in passion fruitl—-pineapple RTS
beverage and in passion fruit lime RTS beverage it increased by
25.0 and 28.0 respectively. The clarity score was found to he
2.6, 3.0 and 2.9 respeclively in R1, RZ and R3 during the first
week. Clarity attribute was found to increased hy 13.3 per cent
in plain passion fruit by the end of 3rd week, whereas in R2 the
increase was 2% per cent and in R3 it was 28 per cent at this
period.

Statistical' analysis indicatgd that in R1 the significant
difference was found to be highest{g:ring 15t and 2nd week (0.3).
While in R2 the difference was only during 1st and 2Znd week. In
passion fruit—lime RTS beverage the difference was maximum during
Znd and 3rd weel. According to Thorner (19278), the RTS heverage
during shelf 1life precipitates and this preci%ated material

contribute to flavour.

Changes in the overall acceptability of RTS beverage durihg

storage is given in Table 337y
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TABLE - 33 34

Overall acceptability of RTS beverage during storage

Type of . Storage time (in weeks)
products 1 2 3 4 5 6
R1 4.1 4.0 3.8 3.7 3.1 2.6
(2.4) (6.8) (10.2) 24.3) (36.6)
RZ2 4.6 4.6 4.4 4.3 3.9 3.4
(4.3) (6.5) (13.5) (26.0)
R3 4.5 4.2 4.2 4.0 3.8 3.1
(6.6) (7.5) (11.1) (16.4) (20.6)

Values in the parenthesis indicates the percentage variation

As per the above table, steady decline was observed in ‘the
overall acrceptability of all the three blends during storage. The
scores for ov%erall acceplability ranged between 4.1-2.6 1in
plain passion fruit RTS beverage (R1), 4.6-3.4 in passion fruit-
pineapple RTS beverage (R2) and 4.5-3.1 in passion fruit—-lime RTSH
beverage (R3). The percentage of decline was found to be 36.6 in
R1, 26.0 per cent in RZ and 30.6 in R3. The overall acceptabi&i%
during the first week ranged between 4.1 - 4.4. The passion
fruit — pineapple blend was found to be highly acceptable and
the decline in the overall acepltability was minimum when
compared to plain passion fruit RTS and passion fruit - lime RTS
beverage. According to Kaur (1993), overall acceptability was

thighest for mango-pineapple blended nectar. Results of the
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present study can be compared with the study done by
Kaushik (1994). According to him, the RTS beverage prepared from
unripe Dushehari Mangoes remained acceplable, though its mean

sensory score decreased during storage.

From the above findings it can be concluded that the qguality
attributes such as tlaste, appearance, flavour and colour
decreased during storage of RTS beverage prepared in the study.

The trend ,was almost similar in all the three types of RTS

beverage. However in plain passion fruit RTS and passion
fruit -~ lime RTS beverage the changes appeared at an early period
whereas in Passion fruit — pineapple RTS the change was noliced

after an intervadl of two weeks. These changes were primainly due
to deteriorative changes caused by the microbial activi%y.
Increase in the clarity attribute was noticed during storage in
all the three blends. The Pineapple beverage prepared by CFTRI
could be stored wupto one 1o two months (CFTRI 1989) and in

the present study the RTS prepared kept well upto 45 days.

4.5.2 Changes In the organoleptic qualities of wine during storage
Changes in the taste attiribute of wine during storage is given

P
in Table 247> '



Table 3% 9

Overall acceptltabilily scores of wine during storage

Type of Storage period (in months)
product 14 2 3 4 S 6 7 a Q? 10 11 12
W1 3.4 3.4 3.4 3.4 3.6 3.7 3.8 3.8 3.8 3.9 3.9 4.0

(5.5) (8.1) (10.5) (10.3) (10.5) (12.8) (12.8) (15.0)

W2 3.8 3.9 4.0 4.1 4.3 4.3 4.4 4.4 4.4 4.4 4.4 4.5
(2.5) (5.0) (7.3) (11.6) (11.86) (13.4) (13.6) (13.6) (13.6) (13.6) (15.5)

W3 3.4 3.4 3.5 3.5 3.7 3.8 3.8 4.0 4.0 4.0 4.0 4.0

(2.8) (2.8) (8.1) (10.5) (15.0) (15.0) (15.0) (15.0) (15.0) (15.0)

values in the parenthesis gives the percentage variation in taste attribute score

T/



/24

Taste attribute scores of the three wines increased slightly
during the shelf life period. The taste scores increased by 2.2
per cent in W1, 2.0 per cent in W2 and 2.1 per cent in W3. Mean
scores ranged between 4.4 - 4.5 in W1, 4.7 ~ 4.8 in W2 and 4.5 -
4.6 in W3R. According to Attlri (1990), Sandpear vermouth had an
acceptable taste when compared to Sandpear base wine. The mean
scores ofvthe wines the 1st month of sltorage was 4.4, 4.7 and
4.5 respectively in plain passion fruit wine, passion fruit -
hanana wine and passion fruit-pineapple wine. The tasle sacores
increased slightly during the 53th month in all the three types of
wine.This may be due to the conversion of the residual sugar into
alcohol to give the wine its characteristic taste and a
decrease in astringency was observed. Studies done by Adsule in
(1992) showed that wine from ber juice was comparable to thalt of

wine from grape juice exceplt slight astringent taste.

Statistical analysis of 1lhe data showed no significant

difference in taste in the three types of wine during storage.

Changes in the appearance atiribute of &m wine with storage
is presented in Table 3% 36 '

fAccording to Amerine (1972), the appearance of wine will
often tell the experienced taster much about its condilions.

According to Dass (1990), the appearance is one of the most



Table (35)
s

Mean score for appearance attribule during storage

Type of Storage period (in months)
product 1 2 3 4 5 6 7 8 9 10 11 12
W1 3.0 3.0 3.0 3.1 3.2 3.5 3.7 3.8 3.8 3.8 3.8 4.1

(3.2) (6.2) (14.2) (18.2) (21.0) (21.0) (21.0) (21.0) (21.0)

Wz 3.0 3.2 3.4 3.7 4.0 4.3 4.6 4.8 5.0 5.0 5.0 5.0

(6.2) (11.7) (18.9) (25.0) (30.2) (34.7) (37.5) (40.0) (40.0) (40.0) (40.0)

W3 3.0 3.2 3.4 3.7 3.9 4.2 4.4 4.5 4.7 4.7 4.9 5.0

(6.2) (11.7) (18.9) (23.0) (28.5) (31.8) (33.3) (36.1) (36.1) (38.7) (40.0)

CD (interacltion : 0.33
values in the parenthesis gives the percentage variation in appearance atiribute score

x4



important quality characteristic of sparkling wine. The
appearance of Lhe wine was found to increase duriné sltorage in
all the three types of wine. The increase was found Lo be Z24.8
per cent in  plain passion fruit wine, 40.0 per cent each in
passion fruit—-banana wine and passion fruil - pineapple wine.
According to Hicks (1990), appearance is a strong indicator of
flavour and clarity is an important indicalor of satisfacltory
condition. The clarity attribule scores increased during storage.
The mean score was found to range between 3.0 - 4.1 in plain
passion fruil wine (W1), 3.0 - 5.0 in passion fruit- banana wine
(W2) and 3.0 - 5.0 in passion fruit-pineapple wine (W3). The
decline in the golour score did nol seem to have any effect on

appearance score since Lhe faded colour was still acceptable to

the judges.

Statistical analysis of the data revealed thal there was no
significant difference in the appearance atiribule hetween the
two adjacent months. But a significant difference (1.1) was
observed bhetween 1st and 12th month indicating an increase in
appearance attribute during storage. Vyas (1993) found that
ciders and wines improved in appearance during storage. Resultls
of the present study was also in line wilh above findings and

this may be attributed to that facl thal during sltorage suspended

/28
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particles precipitates and setlles down giving a sparkling

appearance Lo the wine.

Changes in flavour attribule scores of wine during storage is

given in Table 36737

Esters are a group of odiferous molecules which makes an
important contribution to the flavour and aroma of wine.
Brownsell (198%) reported thal flavour is generally used to
designate the odiferous components of young wines and depends on
the primary flavour from the fruils plus a secondary Flévour

from alcoholic fermentaltion .

<

According to Singleton (1969), aging can produce Pore
harmonious yel more complex flavour by a slow lass of obtrusive
flavours and & gain of additional flavour nauces while retaining
much of the original desirable flavour. The flavour atiribute
scores of wines during the first month was found to be 3.0, 4.1

"and 3.0 in W1, W2 and W3 respectively.

The flavour attribute scores of all the three types of wines
were found to increase gradually during storage. The increase was
found to be 33.30 per cent in plain passion fruil wine(Wt),
18 per cent in passion fruit-banana wine(WzZ) and 40 per cenlt in

passion friutl—pineapple wine(W3). The score ranged between 3.0 ~
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Table (B%)

Mean score for flavour attribute during storage

{in months)

Type of Slorage period

product 1 2 3 4 5 6 7 8 9 10 11 12

W1 3.0 3.0 3.1 3.2 3.3 3.5 3.7 3.2 4.2 4.4 4.4 4.5
(3.2) (6£.2) (2.1) (14.2) (18.92) (23.0) (28.5) (31.0) (31.0) (33.3)

Wz 4.1 4.1 4.2 4.4 4.6 4.8 4.9 4.9 5.0 5.0 5.0 5.0
(2.3) (6.8) (10.8) (14.5) (16.3) (16.3) (18.0) (18.0) (18.0) (18.0)

W3 3.0 3.0 3.1 2.3 3.5 3.7 3.9 4.1 4.1 4.4 4.7 5.0
(3.2) (2.1) (14.2) (18.9) (23.1) (26.8) (26.8) (25.0) (3&6.1) (40.0)

CDh (interaction : 0.33

values in the parenthesis gives the percentage variation in

flavour attiribute score

&/



4.5 in W1, 4.1 - 5.0 in W2 and 3.0-5.0 in W3. . Among the three
types, passion fruit - banana wine (WZ2) attained highest score
during the initial period of storage and during end of the
storage. It is worth mentioning that passion fruil-barana blend
as well as passion fruit — pineapple blend (W3) attained a

maximum score of 5.0.

Data when statistically analysed showed that there was no
significant difference in all Lhe three types 0f wines helween
the adjacent months. Joshi (1990) reported that there was no
significant difference in the apricet wine prepared using 131 and
132 propotions, Bul a significant difference of 1.5 was observed
in plain passion fruil wine (W1), 0.9 in passion fruil—-banana
wine (WZ) and 2.0 in passion fruit—pineaple wine (W3) belween 1st
and 12th month. Thus all the three 1types of wine showed
significant difference in lhe flavour attiribute scores during

storage.

The flavour of wine ig not mainly due to the alcohols,
aldehydes and esters present in it, but also due to itls phenolic
substances. Vyas et al (1991) reported thalt the yeasly odour

diminished during storage. Alcoholic orange juice heverage showed

the development of various volatile aromatic compounds during

) 3%

storage (Rodriguez, 1992). These .may be lhe reasons for betler



Table 37

Mean score for colour attribute during storage

Type of Storage perioed {(in months)
product 1 2 3 4 S 6 7 8" 9 10 14 12
W1 5.0 5.0 5.0 4.9 4.9 4.8 4.7 4.3 4.0 3.9 3.9 3.7
(2.0) (2.0 (4.0) (6.0) (14.0) (20.0) (22.0) (22.0) (22.0)
w2 4.0 4.0 4.0 3.7 3.5 3.5 3.5 3.4 3.3 3.1 2.9 2.9
(12.5) (12.5) (12.3) (12.5) (15.0) (17.5) (22.5) (27.5) (27.5)
W3 3.9 3.9 3.9 3.7 3.6 3.6 3.4 3.4 3.2 2.8 2.6 2.4

(5.1 (7.8

(7.6) (12.8) (12.8) (17.9) (28.2) (33.3) (3a8.4)

CD (interaction = 0.12
values in the parenthesis gives the

percentage variation in colour attribute score

¢ &/
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flavour development iw the wines prepared in the present study
during storage. The sensory evaluation sludies showed Ulhat
pomegranate wine has hetter flavour Than grape wine

(Adsule, 1992).

Changes in the colour altribute scores of lhe wine during

storage is presented in Table 37

The colour attributle score was found to be in the range of
5.0 - 3.9 in w1,4.o - 2.9 in W2 and 3.9 - 2.4 in W3 which
indicates that plain passion fruit wine scored tlhe méximum
followed by passion fruil ~hanana wine and passion fruit-
pineapple wine. However in general the colour allributle scores
of wines were found to decrease during 12 months of storage.’ The
decrease was Fouyd to be 22 per cent in plain  passion fruit
wine (W1), 27.5 per cent in passion fruit—banana wine (W2) and
38f4 per cent in passion fruitl-pineapple wine (W3). The scores
of all the three blends remained constant during Lhe first 1lhree
months and was found to increase after 3rd month corresponding to

the increase in the clarity scores.

Statistical analysis of the data revealed that there was
significant difference in all the three types of wine belween the

adjacent months. According to Merory (1978),the shade of 1lhe



Table 38

Mean score for clarity attribute of wine during storage

Type of Storage period (in mantihs)
product 1 2 3 4 5 & 7 a8 9 10 11 12
W1 2.0 2.0 2.0 2.0 2.6 2.8 2.9 3.2 3.4 3.5 3.8 3.2

(23.0) (28.5) (31.0) (37.5) (41.1) (42.8) (47.3) (48.7)

Wz 4.0 4.3 4.6 4.6 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

(6.7} (13.0)(13.0)(20.0) (20.0) (20.0) (20.0) (20.0) (Z20.0) (20.0) (20.0

W3 3.0 3.0 3.0 3.0 3.4 3.6 3.6 3.8 3.9 3.9 4.0 4.0

(11.7) (16.86) (16.6) (21.0) (23.1) (23.1) (25.0) (25.0)

CD {interaction}) : 0.28
values in the parenthesis gives the percentage variation in clarity attribute score

sel
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colour is often indicative of the flavour strength of the wine.
However in the present study the flavour of wine was found to

increase during storage whereas colour scores decreased in 1lhe

sample.

Changes in the clarity atiribute of wine during storage |is

presented in Table & 39

The clarily attributles scores were between 2.0 — 3.9 in Wil
4.0-95.0 in W2 and 3.0-4.0 in W3. It was observed That clarity
attribute of wine was found to increase gradually during storage
in all the three types of wines. The percentage of increase was
found to be 4%.7 per cent in plain passion fruit-wine (W1, 20
per cent in passion fruit-banana wine(WZ) and 253.0 per cent in

passion fruil—pineapple wine(W3).

Statistical analysis of the dala showed a high significant
difference during 4th and 5th month in all the three blends and

there was a corresponding increase in appearance.

Changes in the strength attribute of wine during storagee

is presented in Table 3% (O



Table 39

Mean score for strenglh of wine during storage

Type of Storage period (in months)
product 1 2 3 4 5 6 7 a8 9 10 11 12
W1 2.8 2.8 2.8 2.8 3.0 3.1 3.1 3.1 3.1 3.1 3.1 3.1

(6.1 (9.4) (9.4 (F.68) (2.46) (2.86) (9.6} (9.6}

Wz 3.2 3.2 3.2 3.2 3.3 3.4 3.4 3.4 3.4 3.4 3.5 3.5

(2.0) (5.8) (5.8) (5.8) (5.8) (5.8) (8.3) (8.3)

W3 3.0 3.0 3.0 3.0 3.3 3.3 3.4 3.4 3.4 3.4 3.4 3.4

(2.0 (9.0) (11.8) (11.8) (11.8) (11.8) (11.8) (11.8)

CD (interaction) : 0.34
values in the parenthesis gives the percentage variation in strength attribute score

tel
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The strength of the wine increased gradually during slorage.
The score of the product during first week ranged from 2.8~
3.2.The percentage of increase in strenglh was found to be 9.6 in

Wi, 8.5 in W2 and 11.8 in W3.

Statistical analysis of the data showed a difference in
strength during 4th and 5th month in all the three blends but it
was not significant. During the first four months lthere was no
change in the strength attribute scores, while after the fourth
month there was & slight increase in the strength attribute

sCores.

Changes in the overall acceptabilily of wines during storage 1is

4

presented Tahle 40

As per the above table there wasq4 a steady increase in the
overall acceptability scores of all the three blends during
storage. The scores of overall acceptability ranged belween
3.4 - 4.0 in plain passion friwt wine (W1) 3.8 - 4.5 in passion
fruit banana wine (W2) and 3.4 - 4.0 in ﬁassion fruil—~pineapple
wine (W3). The percentage of decline was found to be 16.00 in W1,
14.86 in passion fruit-banana wine (W2) and 1§ in passion fruil-~
pineapple wine (W3). The overall acceptability during the first

week ranged between 3.4 ~ 3.8. The resull obtained indicales Llhat

LN L3



Table 40 (g

Overall acceptability scores of wine during storage

Type of Storage periad (in months)
product 1 a2 3 4 S 6 7 8 9 10 11 12
W1 3.4 3.4 3.4 3.4 3.6 3.7 3.8 3.8 3.8 3.7 3.9 4.0

(5.5 (8.1} (10.5)

w2 3.8 3.9 4.0 4.1 4.3 4.3 4.4
(2.5) (5.0) (7.3) (11.8) (11.6) (13.86)

W3 3.4 3.4 3.5 3.5 3.7 3.8 3.8

(2.8) (2.8 (8.1) (10.5) (15.0)

{(10.5) (10.5)
4.4 4.4
(13.6) (13.6)
4.0 4.0

(15.0) (15.0}

(12.8) (12.8) (15.0)
4.4 4.4 4.5
(13.6) (13.6) (15.3)
4.0 4.0 4.0

(15.0) (15.0) (15.0)

values in the parenthesis gives the percentage variation in taste

attribute score

£/
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the passion fruit—banana wine (WZ) had high overall acceptabilily
(3.8) and the changes were minimum during storage (15.5 per cent)
when compared with plain passion fruil wine (W1) and passion

fruit-pineapple wine (W3).

From the foregoing discussion on organoleplic qualities of
wine it 1is evident thalt the gquality attributes such as taste,
appearance, flavour, clarity and strength improved during stlorage
in all the three types of wine. The taste altlribule increased
during the Sth month in plain passion fruit wine and passion
fruit—banana wine while in passion fruil—-pineapple ;235 the laste
attribute inFreased only in the 6th month. The appearance
attribute increased in the second month in both the hlended wine,
while the increase was only during the 4th month in plain passion
fruit wine. The flavour starled increasing in the 3rd month
itself in all the three types of wine. The improvement in the
clarity was observed in the 5th month in plain passion fruil wine
and passion fruit-pineapple wine while in passion fruit—-banana
wine the product became clear in second month ilself. There is a
increase in the strenglh of the wines in the 5th monlth wioes. The
colour attribute score was found to decline during storage and
this decline started from the 4th month in all the lhree lypes of

wine.
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4.5.3 Changes in the organoleptic qualities of jelly with

storage-
Organoleplic qualities of Jjelly was found to change
considerably with respect to qualitly attribute wviz taste,

appearance, flavour, colour and lexture.

The changes in the taste attribute in Jjelly with storage

presented in Table 41

TABLE - 41

Mean score for taste attribute of jelly during storage.

Type of . storage time (in weeks)
productls 1 z 3 4 b 6 7
J1 4.1 4.1 4.0 4.0 3.7 2.8 1.6
(2.4) (2.4) (2.7) (31.7) (60.9)
J2 5.0 4.9 4.8 4.6 4.4 3.3 2.0
(2.0) (4.0) (8.0) (12.0) (34.0) (60.0)
J3 4.6 4.9 4.1 3.9 3.6 2.7 1.7

(4.3) (10.8) (15.2) (21.7) (41.3) (&63.0)

—— —— — ——— —— —

CD (intraction) .z 0.37
Values in the parenthesis indicates percentage variation.

Taste is notl only a sensory response but also an aesthelic
appreciation of the moutlh feel lowards soluble materials. Tastle
is the major attribute which determines the accepltabilily of food

materials (Thampi, 1994).
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s per the lable, the laste altribule scores was found to
decrease during storage. The decline was found to he &0.9 per
cent in plain passion fruil rind jelly/&0.0 per cenl in passion
fruit rind—-banana jelly and &3.0 per cent in passion fruit—-papaya
Jjelly. The mean score of the lasle attribule ranged between 4.1-
1.6 in J1, 5.0 - 2.0 in J2 and 4.6 - 1.% in J3. Passion fruit
rind — banana jelly oblained the maximum score (5.0) followed by
passion fruit rind - papaya jelly (4.6) and plain passion fruitl

rind jelly (4.1). during the initial period

Statistical analysis of the dala revealed thal the change in
the tlaste attribute was found to be significant only after the
5th week in ;11 the three types of Jjelly. The highest
significant difference of 1.2, 1.3 and 1.0 was found during the
6th and 7th week in J1, J2 and J3 respectively. The taste of

jelly decreased due to the bacterial contamination which caused

the spoilage of jelly at the end of shelf life.

Changes in the appearance atlribute of jelly with the storage 1is

presented in Table 42



Ju4
TABLE - 42

Mean score for appearance attribute of jelly during storage

Type of storage time (in weeks)
products 1 2 3 4 5 6 7
J1 4.4 4.4 4.1 3.8 3.5 2.5 1.3

(6.8) ((13.6) (20.4) (43.1) (70.4)

J2 5.0 5.0 4.9 4.4 4.1 3.3 2.8
(2.0) (12.0) ((18.0) (34.0) (44.0)

43 4.7 4.7 4.4 4.1 3.8 2.2 1.6
(6.3 ((12.8) (192.1) (53.1) (65.9)

CD(interaction) : 0.4
Values in the parenthesis indicales percentage vairation

Colour change is the major factor that usually occurs in% the
processed producls which affects the appearance of the product

(Stillman, 1993).

Appeafance attribute in all three type of jelly was found to
decline during storage. Slight decline was noled in appearance
during the initial months of storage in all the three blends.
The decline was found to be 70.4 per cent in J1, 44.0 per cenl in
J2 and 65.9 per cenl in J3. Mean score of jelly ranged between

4.4 - 1,3 in J1, 5.0 - 2.8 in J2 and 4.7 - 1.6 in J3.

Statistical analysis showed that there was no significant
difference in the appearance atlribute scores in the three tlypes

during the weekly intervals. After 5th and 6lh week, ltwo lypes of
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jelly showed a very high significant difference ie 0.8 in passion
fruit rind ~ banana jelly and 1.6 in passion fruit rind -
papaya Jjelly while in passion fruil rind jelly the difference
(1.2 which was highest during the &6th and 7th week. During
storage, pH was found to decrease and the water lends lo separate
out from surface (Swaminathan, 127%9). BRacterial conlamination
during the end of shelf life brought aboul an increase in acidity
and lowering of pH thereby causing a decline in the appegarance
attribute score during the storage life in all the three types of

jellies.

The changes in the flavour atiribute of jelly storage is presented

in Table 43
TABLLE — 43

Mean score for flavour attribute during storage.

Type of storage time (in weeks)

producls 1 2 3 4 5 6 7

J1 4.2 4.1 4.0 3.8 3.5 3.2 2.1
(2.3) (4.7) (9.5) (16.6) (23.8) (50.0)

Jz 5.0 4.9 4.6 4.3 4.0 3.7 2.4
(2.0) (8.0) (14.0) 20.0) (26.0) (52.0)

43 4.9 4.6 4.4 4.1 3.9 3.9 2.2
(6.1) (10.2) (16.3) (20.4) (20.4) (55.1)

CD (interaction)
Values in the parenthesis indicates percentage variation.
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Flavogr is the unique character of odour and tastle.
Ranganna (19286) stated that, flavour is an importanl faclor which
enriches Lhe consumer®s preference to a particular product. The
flavour scores were found to decline during storage indicaling a
deterioration of the three products during storage. The decline
was found to be 50 per cent in plain passion fruit rind
jelly (J1), 52 per cent in passion fruil rind banana jelly (J2)
and 55 per cent in passion frui rind papaya Jelly (J3). HMean
scares obtained were 4.2 -~ 2.1 in plain passion fruit rind jelly
(J1), 5.0 - 2.4 in passion fruit rind-banana jelly (JZ) and 4.9 -

2.2 in passion fruil rind-papaya jelly (J3).

.

According to Thorner (1978), il is advisable to store ffuit
products in the coolest available area. The lower Llhe temperalure
the slower will be the flavour deterioration. The Lhree different
types of jelly prepared were stored at room temperature which

might have led to the deterioration in flavour during shelf

life.

According o Hicks (1990), appearance is a strong indicator
of flavour. The appearance was found to decrease during the final
stages of shelf life indicating a change in the flavour as well.
The change was found to be significant only during the 6&6th and

7th week indicalting a sharp deterioration in the flavour scores.
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The loss of flavour can be attributed to the spoilage of jelly by

microbial cantamination.

The changes in the colour attribute of jelly during slorage is

given in Table 44

TABLE - 44

Mean score for colour attribute of jelly during storage.

Type af storage time (in weeks)
productls 1 2 3 4 = 6 7
J1 4.0 4.0 4.0 3.9 3.7 3.7 . 3.5
(2.5) (7.5) (7.5) (12.5)
J2 5.0 5.0 5.0 4.8 4.6 4.5 4.3
. (4.0) (8.0) (10.0) (14.0)
J3 4.9 4.9 4.9 4.8 4.7 4.6 4.5
(2.0) (4.0) (6.1)  (10.2)

CD(interaction) : 0.30
The values in the parenthesis indicales the percentage varitation

According to the reports from CFTRI (1990Q), the aesthetlics,
safety, sensory characleristics and acceptability of food are all
affected by colour. The joint FAO/WHOD expert committee on food
additives recognised that colour has an effect on food

choices (Anonymous, 1991).
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The scores for colour atiribute ranged helween 4.0 - 3.5
in J1,5.0-4.3 in J2 and 4.92-4.% in J3. From the table it is
evident that the colour scores of three blends of jelly were
found to decline slightly during the storage period. The decrease
in the colour altiribule was found to be 12.5 per cent in plain
passion fruit rind jelly (J1), 14 per cent in passion fruil rind
—banana jelly (J2) and 10.2 per cent in passion fruil rind-papaya
jelly (J3). The colour scores were found to remain constant till
the first three weeks and the decline started from the 3rd week

in all the three blends.

Statistlical analysis showed no significant changes during
the weekly intervals bul a significant change was noted during
18t and 7th weelk which was found to be 1.5 in plain passion fruit
rind jelly, 0.7 in passion fruit rind - banana jelly and 0.4 in

passion fruil rind - papaya jelly.

The mnatural pigmenlts are highly susceplible lo chemical
changes. Complex colour changes also occur when many orjganic
chemicals present in food come in contact with air (Potter, 1984&).
According to Pilando (1985%), microbial contamination accelerales
colour degradation also. In Lhis experiment Lhe colour of jelly
which was rich yellow intially began to fade slightly during the

storage.
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The changes in the texture attribute of jelly during storage is

presenied in Table 45

TABLE - 45

Mean score for lexture scores of jelly during storage

Type of storage time (in weeks)
products 1 z2 3 4 5 & 7
J1 4.1 4.1 4.1 4.9 3.6 3.3 2.3

(4.8) (12.1) (192.5) (43.%)

Jz 4.7 4.7 4.7 4.5 4.3 4.0 3.0
(4.2) (8.5) (14.8) (36.1)

43 4.9 4.9 4.9 4.4 4.4 4.1 3.2
(6.1)  (10.2) (16.3) (34.6)

CD (interaction) : 0.40
The values in the parenthesis indicates the percentage variation.

4

The texture attribule score of jelly was found to decrease
during storage. The decline was found to be 43.9 per cent in
plain  passion fruil rind jelly (J1), 36.1 per cent in passion
fruit rind - banana jelly (J2), 34.6 per cent in passion fruitl
rind -~ papaya jelly(J3). Scores obtained during the first weelk

was found to range between 4.1 — 4.9 in three types of jelly.

Mean scores ranged between 4.1 ~ 2.3 in plain passion fruitl
rind jelly (J1), 4.7 - 3.0 in passion fruil rind - banana delly
(J2) and 4.9 - 3.2 in passion fruit rind - papaya ldelly (J3)

during storage. The scores of the 1lhree producls remained
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constant for the firgst three month after which 11t began 1o

decline.

Statistical analysis of the data showed a significant
difference in the decline of the texture atiribute scores during
bHth and 7ih week of storage. The significant difference was found

to be 1.0 in J1 and J2Z and 0.9 in J3.

Changes in the overall acceptabilily of jelly during slorage |is
presented Table 46

TABLE — 46

Overall accepltabilly scores of jelly during storage.

Type of storage time (in weeks)
products 1 2 3 4 5 6 7’
J1 4.2 q.1 4.0 3.9 3.6 3.1 2.2

(2.3) (4.7) (7.1 (14.2) (26.1) (47.6)

J2 4.9 4.9 4.8 4.5 4.3 3.8 2.9
(2.0) (8.1) (12.2) (22.2)" (40.8)

J3 4.8 4.7 4.5 4.3 4.1 3.5 2.6
(2.0) (6.2) (10.4) (14.5) (27.0) (45.8)
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The scores for overall acceplabilily were 4.1 - 2.%2 in
plain passion fruit rind jelly, 4.9¢ -2.90 in passion fruil rind-
banana jelly and 4.80 - 2.64 in passion fruil rind papaya Jjelly
during storage. There is a steady decline in the overall
acceptability scores of all the three blends of jelly. The
decline was found to be 47.6 per cent in J1, 40.8 per cent in J2
and 45.8 per cent in J3. The overall acceplabilily scores during
the first week ranged between 4.%% ~ 4.90. The passion fruit‘rind
- banana jelly (J2) had high acceplability (4.94) among the three

jellies prepared during the initial stages.

The general analysis of scores obtained for various quaiity
attributes viz. taste, appearance, flavour, colour and texlure in
jelly indicated a decreasing trend during shelf life. Taste and
flavour attribute scores of the Jjellies started declining
slightly from the second week while the scores for appearance
showed decrease in the third week. Colour and texture allribute
scores declined osly in the fourth week in all Lhe three lypes of

jellies.
4.6 Assessment of microbial contaminalion of the stored products

The microbial growth or microbial damage of a product is

dependent upon certain facteors both chemical and physical which



are favourable for their growth and among this pH is one of the
important factor that determine the survival and growth of

microorganism during processing and storage (Frazier, 1994)

Monthly/weekly analysis of 1the processed product 16
necessary in order 1to find oul whelher the product has any

qualily deterioration,

The products prepared from passion fruil was analysed. for
the microbial infestation such as yeast, bacteria and fungi. In
the present stydy, RTS beverage and jelly were analysed weekly
for microbial contamination. Pencillium species was detected from
RTS heverage after a shelf life of six weeks and jelly was found
to be contamimated with Aspergillus species after seven weeks of
shelf . life. Till that period, these products were
organoleptically acceptable and no microbial infestgtion was
detected in the products. pH was found to have declined in both
the products during its shelf life. According lo Siddappa (1986),
mould 9grow in a pH range of 2.9 - 3.5 in fruitl beverages.
Bhatnagar (1984) reported that microbial examination of muskmelon
rind-grape jam showed presence of microbes at the end of storage
period. The wines prepared in the present study were also

assessed monthly for microbial infestation. But the test, failed

to show any deterioration even after 12 months of storage.
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4.7 Assessment of the producls for FPO standards

Food standards are made to ensure the qualily and safely
of natural and processed foods for Buman consumption
(Swaminathan, 1988). To ensure food quality, many type of quality
standards have come into existence., The exercise of the powers
confirmed by seclion 3 of the Essential Commodities Aclt 1935, 1lhe
Central Government promulgalted the Fruit Product Order in 1955,
The Order has been modified in 1961 as Fruit Products

(Amendment) Order, 1961.

The two products RTS beverage and jelly and the blends made
from passion fruil were analysed for FPO standards. Resulls

obtained are presented in Table 4+



TABLE — 47

e
Confirmation of FPO req@%ent in RTS beverage and jelly

Type of Minimum percent of TSS Minimum percent of fruit
Products in final product w/w juice in the final
product w/w

FPQ specification 10 10
for RTS
R1 14.00 14.20
R2 12.45 20.00
R3 18.60 20.00

FPO specification

for jelly a5 45 ;
J1 65.10 45.80
J2 68.05 47 .30
J3 66.00 47 .30

FPO standards prescribe a minimum of 10 per cent total soluble
solids in the final product of RTS heverage. Tolal soluble solids
of passion fruit—-lime beverage was found to have a TE8 of 18.6
followed by the TS8S of plain passion fruit RTS heverage (14.0)
and passion fruitl - pineapple RTS8 beverage (12.45). Thus lthe TS88
of the three RTS producis prepared in the present studies were

found to be in line with the minimum T8S percentage prescribed by

FPOI



The minimum percentage of fruit juice prescribed by FPO in
the final product is 10. The percentage of fruil juice present in
passion fruit — pineapple RTHS beverage and passion fruit - lime
RTS beverage were 20.00 while for plain passion fruil RTS
beverage, it was 14.20. Therefore the minimum percentage of fruit
juice in the final product is also well above 1lhe FPQ

specification.

With respect to jelly, the minimum total soluble soiids
prescribe by FPD is 6% per cent. When the jellies were analysed
for TS5, passién fruit rind — banana jelly was found to have a
TSS of 68.0% followed by passion fruil rind - papaya jeily
(65.10) and plain passion fruit rind jelly (66.0). All the three

type of jellies prepared thus confirmed with the FPO standards.

FPO specification indicates that the minimum per cent of
fruitl juice present is the final productl of jelly is 45. When the
products were analysed the minimum per cent of fruit Juice was
found to be 47.30 each in passion fruit rind - banana jelly and
passion fruit rind - papaya jelly, while for plain passion fruitl

rind jelly il was 45.80.\Fr0m the above findings it can be
concluded that the prepared RTS beverage and jelly satisfies the
prescribed FPO standards\ In the case of wines, the alcohol

percentage is &lso within the permissible limit.



4.8 Assessment of cost benefit analysis of the products

Keeping up prices is one of the most challenging and
difficult tasks facing markelers of fruit products
(Potter, 1984). évices often fluctuate from day to day, month to
month and year to year and differenl prices usually exists for
the same commodity at different locations or different stages in
the marketing process. (How, 199009-Price5 of many fruits eghibit

i

fairly regular seasonal varialions although at ltimes the seasonal

palttern may be obscured by olher factors. Hence cost benefitl
analysis is of utmost importance in the produclts development.
Cost benefit analysis was carried oul lo assess the extent

of expense effected to obtain different products from passion

fruit.

Cost of the productls calculatgd were based on the cost of
the fruits, sugar, preservalives. Bottiing charges, fuel and
labour costs were also accounted while deriving the totgﬁ\cost of

the product. The coslt aof the products obtéined are presented in

Table 48



TABLE 4R

Cost benefit analysis aof the products

Particulars Cost per kg/litre
Ready Lo serve beverage Rs.Ps

1. Plain Passion fruit 10-00

2. Passion fruit - Pineapple 14-40

3. Passion fruit — lime 12-50

Wine

1. Plain Passion fruit 16-00

2. Passion fruit — banana 16—00

3. Passion fruit — Pineapple 16—-80

Jelly

1. Passion fruit rind 24-00 |

2. Passion fruit rind-banana 18-00 J

3. Passion fruit rind-Papaya 17-50

The above table indicates thal the cost of lhree types of
RTS beverage ranged from Rs 10.06 - 14.00 per litre. The cost of
passion fruit - pineapple blend was found to be highest 1i.e
Re. 14.40 per litre and this may be due to the higher costl
of pineapple. This was followed by passion fruil - lime blend,
the cost of which was found to be Rs 12.50 per litre. The RTH
beverage from plain Passion fruil was found lte have a low cost of
Rs 10.00 per litre. When compared to the other common fruitl
juices in the market which cost Rs 6.00 for 100 ml, nutritious

RTS beverage from Passion frdﬁ and its blends could be made
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at a low cost. Cost of plain passion fruit RTS was comparitively
less Qﬁpd fhis under exploited fruit can thus be recommended for

the development of nutritious low cost beverage )
\

Cost benefit analysis of wine indicated that the coslt per
litre of wine was Rs 16-Rs 16 Ps 80, with a very negligible
difference hetween the three types. The passion fruit -
pineapple wine was found to have slightly higher cost of Rs 56 ps
80 when compared to plain passion fruit wine and passion fruit-—
banana wine both of which were found to cost Rs 1& per litre. The
caost of laboratory scale production of ber wine was found to’ be
Rs 26 Ps 75 per litre and Rs 20 per 1litre for grape wine
(Adsule, 1992). @hen compared to the high market price of winesy
processing wine from passion fruil and its blends were found tlo

be very economical.

‘The cost of production of jelly ranged from Rs 17 Ps 50 -
Rs 24 per kg. The passion fruil - papaya jelly could be produced
at a low cost of Rs 17 Ps 50 per kg which was followed by passion
fruit rind-banana jelly which was found to cost Rs 18 per kg.
The plain, passion fruit rind jglly could be made at a cost of

Rs 24 per kg as the gquantity of the sugar used for ils production
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was more compared Lo the two other Lypes./Rind of tLhe passion
fruit, which is generally thrown away could also be utilized for

the production of value added products.

On comparing the «cost benefit analysis of fhe three
different products made from passion fruil and its blends it
could be concluded that the cost of production of RTS was found
to be followed by wine and jelly beverage. <§11 the products
prepared are acceplable and within the reach of common man and

were helow the cost of the similar marketed commodities§
4.8.1 Fruit product yield ratio ‘

The fruit to product yield was also assessed in the products
prepared. One of the faclors which determine the cost of the
final product is the turn over of the final product from the
fruits. Understanding of fruit product yield in the products
prepared were hence assessed. All the fruits used viz. passion
fruit, pineapple, papaya, banana, lime had wastage due 1o
skin/peel/rind and pitting loss. In Passion fruit, the pulp and
peel are in the ratio 1:1, thereby lowering the product yield to
a large extent. The fruil to product yield of the products

prepared were assessed and the details are given in Table 49
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TABLE 49

Fruit product yield for 10009 of fresh fruit

Fruit product fruits{(gm) Product fruit product

obtained Ratio

RTS beverage

R1 1000 1200 1:2.2
_ R2 1000 1840 1:8.8,

R3 )1000 1100 1:1.1
Wine

W1 1000 450 1:0.45

W2 1000 650 1:0.65

W3 1000 700 1:0.70
Jelly

J1 1000 600 1:0.60

J2 1000 700 1:0.70

J3 1000 00 1:0.90
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The fruit product yield for passion fruit~pineapple RTS
beverage (RZ) was found to be the highest. It was followed by
passion fruit-lime RTS heverage (R3) and plain passion fruil RTS
heveragé (R1)». It can be attributed to the fact that pineapple
which has used as a blend had lower fruit waste compared to

passion fruit and lime. Similarly passion fruit-pineapple wine
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(W3) had high fruit product yield product ratio followed by
passion fruil - banana wine (W2) and plain passion fruil wine.
While in case of jelly, passion fruil rind-pappaya jelly (J3) had
high fruit product yield ratio followed by passion fruil rind-

bannana jelly and plain passion friut rind jelly (J1).
4.9 Assessments of consumer preference of the productls

According to Polter (1986), a difference of opinion is
expected while judging a produclt since people differ in tﬂeir
sensitivity to detect different taste and colours and even when
they can detect them, people differ in their preference.
Consumer quality acceplance should always be considered while
bringing a product into the markel.The consumer preference Jgroups
are not specificaly trained but can provide a good insight into

what customers ygenerally will prefer (Potter, 1985).

According to Kordylas (1990), the overall accepltability
depends on the concentration or amount of particular componentls,
the nutritional and other hidden atiributes of a food and its
palatability or sensory qualily. The absence of nulritional
qualities and the preference of harmful or toxic ingredienls are
paramelers which are of vital interest to the consumer. Hence
consumers preference of the prodﬁcts prepared in the present

study was assessed
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4.9.1 Consumer acceptance and overall acceptability of three
types of RTS beverage is presented in Table 50 and 51
TABLE 50

Percentage scores for quality attributes of RTS baverage as
judged by the consumers

Products Percentage of score for gquality attributes
Taste Appearance Flavour Colour Clarity Overall
acceplabilily

R1 72.8 71.2 78.8 ?1.6 70.0 76
RZ2 ?1.2 86.0 0.4 83.2 74.0 84
R3 88.4 74.8 74.0 71.6 68.8 74

As per the‘table, among the different RTS beverage prepafed
passion fruit -~ pineapple blended RTS was found to secure  higher
scores in all the gquality atltributes viz taste, appearance,
flavour and clarity excepl in colour. Highest score for colour
was secured by plain passion fruit RTS beverage (?1.6 per cent),
when compared to the other 1lwo RTS beverayge, overall
acceptability score was also found to be highest (84 per centl)
for passion fruit-pineapple RTS beverage followed by plain
passion fruit RfS and passion fruit—-lime RTS beverage. It was
also observed that all the three types of products obtained

e

scores above 70 per cent for overall acceptability, therby making

them highly acceptable among the consumers.
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TABLE 51

Consumer acceptance for RTS beverage

Scores of overall Distribution of consumer
acceplability R1 R2 R3
(in per cent)

Above 70 84 87 80
40 - 69 9 10 19
below 39 7 3 1

As per the table, 87 per cenl consumers gave scores above 70
per cent for passion fruil - pineapple RTS beverage while 84
per cenl consumers for plain passion fruit RTS beverage and 80
per cent for passion fruil - lime RTS beverage. All the three
variations were found to be highly accepted hy the consumers. The
scores helow 70 per cent were scored by only 16 .per cent

cansumers for R1, 13 per cenl consumers for RZ and 10 per cent

consumers for R3.

The above resulls clearly indicate that all of RTS
beverages were found to be acceptable for tUthe majorily of

consumers.

4.9.2 Consumer acceptance and overall accepltability of wine 1is

presented in Tables (52) and (33)
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TABLE - 52

Percentage scores for quality attribut of wine as judged by the
consumers ’

i e s S e et S S P e ke i e et e e S S e e e

Product Percentage score for qualilty attributes

Taste Appearance Flavour Colour Clarity strength Overall

accep—
tability

W1 58.6 66.3 62.5 76.3  61.6 57.3 76.0

W2 76.6 81.3 72.6 68.3 81.3 61.0 90.0

w3 80.3 65.0 77.6 71.5 68 60.6 84.0

As indicated in the table, the passion fruil-pineapple wine
(W3) was found to secure higher scores in gquality atiribute wviz
taste, flavour and strength among the consumers., Maximum scores
for appearance and clarity was scored by passion fruit — banana
wine (W2). While plain passion fruit wine secured high
scoresg for colour attribute (76.3 per cent). Passion Ffruil-
banana wine was found to be highly acceplable amoni the
consumer since it secured a score of Q0 per cent in overall
accepltability which was «closely followed by passion fruit -
pineapple wine (84 per cent). A;l the three 1tlypes of wines
secured scores well above 70 per cent for overall accepltabilitly,

thus making them highly acceptable‘among the consumers.
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TABLE — 53

Consumer acceptance for wine

Scores of overall Consumer (in per centl)
acceptabilitly WA
(in per centl)

Abaove 70 78 9z a3
40 - 69 16 8 12
below 39 & - 5

As indicated in table, 92 per cent consumers Jave scores
above, 70 per cent for passion fruil - banana wine (W2) followed
by 83 per cent for passion fruitl - pineapple wine (W33 and
78 per cent for plain passion fruil wine. The scores helow 70
per cent were scored by only 22 per cent consumers for R1, &
percent consumers for R2 and 17 per cent consumers for R3. All
the three variations of wine were found to be acceptable for the

consumers.

4.9.3 Overall acceptability and consumer accepltance survey of

three types of jelly is presented in Tables (54) and (55)
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TABLE ~ 54 .

Percentage scores for qualily attribute of jelly as judged by the
consumers
Products Quality attributes (in per cent)
Taste Appearance Flavour Colour Texture Overall
acceptability

J1 75.2 74.0 69.6 89.6 a87.2 78.0
J2 87.0 2.8 ?4.0 ?4.8 1.2 2.0
43 84.4 89.6 87.6 20.8 84.4 8.0
The above table depicts that the passion fruil rind- banana

Jelly (#2) secyred the highest scores for all the quality
attributes viz tasle, appearance, flavour, colour and text%re
with a high overall acceptability scores of 92 per cenl. Passion
fruit rind banana jelly(d42) is followed by Passion fruit rind-
Papaya Jelly (J3) and plain Passion fruit Jjelly in quality
attribute. The overall acceptabilily score was found to be more

than 70 per cent in all the three lypes of jelly showing itls high

consumer acceplance.
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TABLE - 55

Consumer acceptance for jelly

Scores of overall Consumers (in per cent)
acceptability J1 J2 J3
(in per cent)
Above 70 76 26 93
40 -~ 69 17 4 7
below 39 7 - -
The table depicts thal 96 per cenl consumers gave scores

above 70 per cent for passion fruit rind-banana jelly (J2)

-

followed by 93 per cent for passion fruitl rind-papaya jelly (J3)
and 76 per cent for plain passion fruil-rind jelly. The scores
below 70 per cent were scored by only 7 per cenlt consumers in
plain passion fruit rind jelly(J1) while none of the consumers
gave scores below 40 per cenlt in passion fruil rind—-banana
Jelly (J2) and passion fruil rind-papaya jelly (J3). This clearly

indicates that .all the three types of jellies were found to be

highly acceptable for the consumers.

Consumer acceptance of the producits indicated that majority
of the consumers (76-92 per cent) surveyed, jJave scores above 70

per cent for all the products indicatling their acceplance for Llhe

products developed



SUMMARY



The present study entitled '"Development, diversification and
shelf life studies of passion fruit products" was undertaken to
develop new products viz. RTS heverage, wine and jelly utilizing
passion fruit and with blends of other fruils. Organoleptic,
nutritional and shelf life qualitie; of the product developed and

its changés during storage was analysed in detail in the study.

Resulls of the standardization work carried out for product
development indicated that in the formulation of RTS beverage in
18185 proportion of passion fruil juice, sugar and waler was
found to be most acceptable. In passion fruil-pineapple blended
RTS beverage and passion—fruit lime RTHS beverage, the proportion
most ideal was found to be 2:1:2:10 and 2:1:3:10 respectively.
In the preparation of wine, the proportion 1:1:1 (passion fruit,
sugar and water) was adjudged to he the best while in the blended
wines passion fruit-—-banana wine and passion fruil—-pineapple wine

the proportion most suitable was found to the 3:1:4:4,

Study also indicated that, rinds of passion fruil can be
utilized for the preparation of jelly. Jelly was formulated with
passion fruit, sugar and water in 1:3:4 ratlio. Two blended
jellies, e passion fruit rind- banana jelly and passion fruit

rind-papaya Jjelly were also standardized in the presenlt study.



Chemical components in lhe fresh producls were assessed wilh
regard to pH, acidity, total soluble solids, total sugar and
vitamin C. Alcohol percentage and residual sugar were also

assessed in case of wine.

Resulls revealed that pH was found to he almost same in all
the three products. The lowest value of pH was secured by
passion fruit - lime RTS heverage (2.83) and passion fruit—-banana
wine secured the highest value (3.90). The acidity valug of
the products showed marked variations. Among  the different
products, RTS beverage was found to have low acidity while that
of wine and jélly were of moderate levels and it showed a range
of 0.59 - 0.73 and 0.5% - 0.75 respectively. Among the {hree
products, the T55 of the jelly was found to be high as expecled
and it was followed by wine and RTS heverage. In wines, since the

major portion of the total sugar was converted into alcohol, the

residual sugar was found to be very low.

With regard to the vitamin C content, passion fruit - lime
RTS heverage was found to have moderate amounts of vitamin C
followed by passion fruit - pineapple RTS beverage. Among the

products jelly had a very low vitamin C content.



On comparison of tlthe otrganoleptlic qualities of the
different products developed, the highest score for tlaste
attribute (5.0) was secured by two producls viz. passion fruit -
pineapple RTS beverage and passion fruil rind - banana jelly.
Rest of the products alttained scores above 40 for taste
attribute. Wine obtained a low score of 3.0 for appearance when
evaluated in the fresh state while for the other two products
(RTS8 beverage and Jjelly) the scores were well above 4.3. RTS
beverage and jelly had almost same range of scores for flavour
(4.2 - 5.0) while it was slightly low for wine. The colour
attribute was also found to be altractive in all the three
products. OFf all the three products prepared from passion fruit,
passion fruit rind — banana jelly obtained the highest seores for
overfall acceptability and the scores of the vrest of the
products were above 3.4 in the fresh state indicating that all

the products are acceptable,

Evaluation of the changes in the chemical components with
storage revealed that pH, toltal sugar and vitamin C content of
prepared RTS heverage and jelly déc¢reased during strage. The
residual sugar of wine also decreased wilh storage. However T88

was found to remain constant in RTS beverage and jelly while it



increased in case of wine. There was a steady increase in
acidity in all the three products. The alcohol percentage was

found to increase slightly during storage in wine.

Changes inlthe organoleptic gqualities of the product with
storage indicated that the gquality attribute such as taste,
appearance and flavour declined in RTS heverage and jelly while
all these attribute were found to improve in wine. However colour
attribute declined in all the three productlts. The clarity
atiribute was found to improve in RTS beverage and wine while it
decreased in _jelly. The strength of the wine was found to

increase during storage. S

Evaluation of the microbial contamination of the stored
passion fruit product revealed that in RTS beverage Pencillium
species were detected after a shelf life of 6 weeks, while jelly
was found to be contaminated with Aspergillus species after seven

weeks of storage. In wine mno microbial contamination was

detected till twelve months of storage.

The products developed were assessed for FPO standards.
RTS beverages prepared were found to have T8S higher than the
prescribed levels of FPO. Similarly minimum percentage of fruit
Juice in the final prouct was ig also found to be abaove the

minimum FPO specifications.



All the three types of jellies prepared were confirmed with
FPO standards. In case of wines, the alcohol percentage was

within the permissable limit.

Cost benefil analysis revealed that among the different
products passion fruit rind jelly was found to have comparalively
higher cost ranging from Rs 17 Ps 50 to 24 per Kg, followed
by wine (Rs 16 Ps 80 to 16 per 1litre) and RTS8 beverage

(Rs 10 to Rs 14 Ps 40 per litre).

The fruit to product yield ratio indicated that, out of the
Lthree produclts, passion fruil — pineapple RTS beverage had high
fruit product yield ratio (1:2.2) while the fruit product yield

ratio of plain passion fruil wine was found to be 1lhe lowest

(1:0.45).

Consumer acceptance of the products indicated that majoritly
of the consumers (76-92 per cent) surveyed, gave scores abave 70
per cent for all the products indicating their accepltance for the

products developed.

It can be concluded that the passion fruil can be processed
successfully into RTS beverage, wines and its rind can be

utilized in the production of jellies which are very much



acceplable to the consumers. Thus the study proved that this
unexploited fruit could be wutilized for the production of

delicious and nutritious commodities.
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APPENDI X-1
Qualitative analysis of Peclin conlent.

The amount of pecltin was found oul by precipitating it with
alcohol. When the fruilt is being cooked for extraction of pectlin,
a spoonful of juice is taken out and poured into a glass tumbler.
After cooling it, three teaspoonful of melhylated spiril is added
gently along the sides of the tumbler and mixed with the extract
by rotating the tumbler carefully. The mixture is then allowed to
stand for a few minutes. A transparent lump of jelly like
consistency forms indicating that the extracts of all'the three

types of jelly was rich in pectin. ’

APPENDIX-2
Sheel test to determine the end point in jelly.

A small portion of jelly is taken in a large spoon, cooled
slightly and then allowed to drop off. When the jelly fall in the

form of sheets the end point was reached.



APPENDI X-3
Evaluation card for triangle test.

In the triangle test t1three sets of sugar solution of
different concentration were used. 0f the three sets 1lwo
solutions were of identical concentrations and the members were

asked to identify the third sample which is of different

concentration.

Name of the product ! Sugar solution

Note ¢ Two of tThe three samples are identical identify the
. odd sample.

5.No Code No.of Code No.of the Code No.of
samples identical samples _ the odd
samples
1 XYZ




APPENDI X-4
Score Card
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1. Appearance

Very good (3)
good (4)
Fair (3)
Poor 2)
Very poovr 1)
Z. Taste
Excellent (3)
Very good 4) ‘
good 3)
fair (2)
poor 1)

3. Flavour

Very pleasent (%)
plea;gnt 7 (4)
Neither pleasant

nor unpleasent (2)
Unpleasant (2)

not at all pleasent (1)



Colour

Very acceptable
Acceplable

Slightly acceptable

Neither acceptable
nor unacceptable

Unacceptable

Clarity

Sparking clarity
Clear

Slightly clear
Slightly cloudy

Very cloudy

Texture
Very good
Good

Fair

Poor

Very poor

(3)

(4)

gED]

(z22)

(3)

(4)

(33

(2)

(4)

(3)

(2)

r77



7. Strength
Very strong
Stronyg
Slightly strong
Slightly mild

Mild

1)

2)

(3)
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Qo1

The study entitled "Development, diversification and
shelf 1life studies of passion fruit products'" was undertaken for
the development of new products viz. RTS beverage, wine and jelly
utilizing passion fruit and with blends of other fruits.
Organaleptic, nutritional and shelf life jgualities of the product
developed and its changes during storage were analysed in detail

in the study.

RTS beverage with plain passion fruit in combination
with other fruits was standardized. Similarly formulation of wines
with passion fruit and two blended wines were also standardized.

+

Rind of the passion fruit was utilized for the preparation of

jelly.

Assessment of lhe chemical components wviz. pH,
acidity, total soluble solids, total sugar, vitamin €, alcohol
percentage and residual sugar of the fresh products carried out
revealed that pH almest fall in the same range in the three
products while the acidity value showed marked variation. The TS8

of the jelly was found to be high followed by wine and RTS



beverage. Among the products, jelly had a very low vitamin C

content.

Assessment of the organoleptic gqualities indicated that
the products obtained scores above 4.0 for taste attrib&te when
evaluated in the fresh state. Wine obtained a 1low score for
appearance while the other two products (RTS beverage and jelly)
the scores were well above 4.3. RTS hbeverage and jelly had almost
same range‘of scares for flavour while it was slightly low for
wine. The colour attribute was also found ¢to fhe attractive in

all the three products.

4

The score of all the products were above 3.4 for
overall accepltability sorce indicating that all the produclts were

acceptable,

Evaluation of the changes in the chemical components
with storage revealed that pH, total sugar and vitamin C content
of RTS beverage and jelly decreased during storage. TES was
found to remain constant in RTS beverage and jelly while it
increased slightly in case of wine. There was & steady increase

in acidity in all the three products.
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Changes in the organoleptic qualities of the product
with storage indicated that the quality attribute such as taste,
appearance and flavour déclined in RTS beverage and jelly while
all these altribules were found to improve in wine. The clarity
attribute was found to improve in RTS heverage and wine while it

decreased in jelly. The strength of wine was found to increase

during storage.

Shelf life gqualities of the product indicated that RTS
beverage had a shelf life of six weeks and that of jelly had

seven weeks of slorage life.

All the products developed were in conformity with FPO

requirements.

Cost of the products was from Rs 17 Pg 50 to Rs 24
per kg for jelly, Rs 16 Ps 80 to Rs 1é& per litre for wine and

Rs.10 to Rs 14 Ps 40 per litre for RTS beverage.

Consumer acceptance of the products developed indicates

& higher favourable trend.
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