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INTRODUCTION

Fruits are nature's gift, ready to eat which are blest with
vitamins and minerals in wlenty. The fruits are the chief source
of vitamins an? mnerals «hich helps in the maintenance of praoper
health, and resiuviarnie o disRace. It also contains good source
of minerals like calcium, magnesium, phosphorous, potassium, iron
ard sulphur, in sufficient amounts,. The daily per capita
consumption of fruits in Indi1a i1s 40g as against 120g recommended

by the Diet Acvisory Committee of Indian Council of Medical

Research (RPanday, 1991).

There is a scope for earning handsome Tforeign exchange
through production of fruits. India has emerged as riumber one in
the world map of fruit production putting Brazil behind (Bhosh,
1995y . During 1992-93 the area under fruit in India was 3.29
million hectors sngd the est.mated production was about 33 million
tonnes (Fara guide, 19T, In Kerala the area under fruit
cultivation was .4 4l rgrrors and the production was about 5.2

lakh tones (Farm guide, 19%3).

Thougih where is iigh level of production of fruits in
India, lack of post harvest technology and linkages, result in a
national loss of Rs 3000 crores per annum., (Rajkumar, 1993).
Sethi (1992 had stated that 20 to 30 per cent of the fruits

produced in this country were not utilized due to post harvest

problems,



Processed products are of immense value because of their
peculiar taste and their ready to eat convenience. Rajya (1999)
has informed that the production of processed fruits and

vegetables increased by 30.28 per cent in the year 1992-93 and

23.66 per cent in the year 1773-%4. The processed form of fruits
exported, are juices of mango, pineapple and orange, canned
slices of pineapple, fruit jams, pickles and chutneys; and as

stated by Pandey (1991), 49.6 per cent of fruit Jjuices 26.3 per
cent of jam, 29.6 per cent pulp and 51.6 per cent of the pickles,
chutneys and sliced in brine produced in India are exported.
Tropical fruit Jjuices, pulp and controlled dried fruits in the
processed sector and non traditional fruits such as sapota,
litechi, guava, custard apple, pomegranate, banana and cashew
apple, in the fresh fruits sector, should draw mare attention as

popular export items.

Cashew apple (Aracararam occldentale) is an under exploited
fruit. In Keraia, olenty of sashewapples are wasted due to

unawareness about the effective preservation of the fruit.

th century by the

Cashew was introduced to India in 16
Portuguese, who were aware of the use of cashew in medicine,
foods, beverages, and mainly to control soil erosion. Now, it is
a major piliantation crop of India. A good amount of foreign
exchange is earning through the export of cashew kernel and

cashew nut shell liquid. The production of cashew apple in India

was about 27.93 lakh tones per year (Augustin 1994).



Cashew apple refer toc the swollen pedicel to which the nut
is attached. it 13 veéry rich tn vitamin C and ribofliavin.
Though very jtiicy and swest. 1t 13 not normally eaten because of

its astring=wcy.

The potentials ot this fruit to develop commercial value
added produacts like julce, squash, wline, liquor, jam, candy,
lether and bars has given new imputs for utilising them. Since
cashew cultivation is in hilly and rural areas, and the fruits
are available 11n plenty during seasons the ryural women can
concentrate on the preparation of processed products from cashew

apple frult using low cost technology, which will be an income

generating activity to them.

The present ostudy is a comprehensive exploration on the
qualitative <iianges that occwy 1n cashew apple products with
special retarerncze to o vitaniy C during storage. The study also
looks into the organolepi:s and e shelf life qualities of the

products during storage.



Review of Literature



RCVIEW OF LITERATURE

Literscure pertain.ng to rhe study entitled "GQualitative
changes 1in casinew apple products in storage with special

reference to vitamin C" is reviewed under the following headings.

2.1 Impor tance of fruits

2.2 Need feor processing fruits.

2.3 Fruit based products.

2.4 Cashew apple and its importance.

2.5 Ghelf life qualities of fruit based products.

2.1 Importance of fruits.

Rao (1921} reported that India with a population over 860
million, procduces about 74 million tonnes of horticultural
produces. He aleo arnouncea that the fruits and vegetables are

the only sourca of essenitial nutrients especially vitamin C and B
carotene and their intake in a majority of our population are
already beiow L2 adequate levels. Ghosh (1995) announced that
the Indian Fruit Industry has progressed against various odds.
In the last three decades (19461-91), there was an area axpansion
by 172 per cent while the production increase was 320 per cent.
According to Kumar and Pramod (i993) considerable efforts are
needed to make new products from underexploited fruits and
vegetables competitive in the world market with respect to

s+ o r——

nutritional and microbial gquality as well as zero level chemical

constituents.



2.2 Need for Frocessing fruits,

Process:ng is a method o reducing post harvest loss of
perishable foods, like fruits ( Siddappa, 1967). Rao (198%) had
defined processing as, adding value to conventional and

innovative basic food items, through various permutations and
combinations providing protection, preservation, packaging,
convenience, carriage and disposability. Poonia et al (1994) is
of view that fruit processing helps to imitigate the problems of
underemployment during off season in Agriculture Sector. Herald
(1992) announced that though processed convenient foods has been

found attractive, consumers were choosy about health, taste and

price of the product.

Anvilla et al (19%3) poirnted out that the consumption of
processed focd is likely to vncrzase in the future. Mathur et al
(1993) reported that during the last one decade there was a
substantial pregress in the quality and quantity of the products
producaed by Indian food industries and it was mainly due tc many
indigenous development in the field of food technology.
Shaw et al (1993) opined that Indian food technology is built up
around the four major reqguirements of which the first one is to
insure availability of perishable products for a longer period
and second to make food available during the period of scarcity,
thirdly to oreserve fruits and vegetables in sugar syrups and
lastly to make a large -arietv of fermented and unfermented

beverages. Kausiral (1983%: had =mphasized on the rise in demanrd



for processed froits and vegetables because of increase defense
requirements and urbarisation trend. Das and Jain (1989) opined
that the processed food relevant to Indian context should be

marketed in 3 manner, that would benefit the consumer, the farmer

and the society.
2.3 Fruit based products.

Accorsing to Siddappa et al (1986) fruit preservation may
be broadly classified into physical and chemical methods. The
physical method includes preservation using low temperature, by
heat application, dehydration and irradiation. The chemical
method includes addition of acid, salting or brining, addition
of sugar, adgstron of ctemical preservatives and fermentation.
Among all these retrous, preser.sation by addition of sugar and
application of heat i: highly important method in the case of

fruit.

Bhatia et al (1956} had studied the preparation of jack
fruit squash and 1its storage. Pruthi and Lal (1959) had
standardised different fruit powders with avacado, banana, mango
and qguava. Menzen (1980) studied the suitability of major
tropical fruits fTor processing and the fruits selected were
pineapple, cashew apple, banana, guava, papavya, mango and
passionfruit. Beerh and Rama (1983) had standardised a method
for candy from pear, with good colour, taste, and acceptability.
Thirumaran ex al (1734 o gszniezd a simple processing technigue

for the preoeration of pacd,a candy. Sajjan (1989) had studied



nutritional and Leep:ng guality of processed date palm fruits.
Bhatia and Narinder (19%91) evaluated different varieties of ber

for candy ma~:ing and found acceptable.

Farkas and Lazar (1969) described that an increased sugar
content 1n the concentrated fruit and when dried, they form the
candy of food industry. Ronald and Cruess (1936) prepared candy
from figs, pears and peaches and observed considerable deerease
in weight of fruit. Anti et al (1966) found that candies are
good space foods. Sheeja (1993) prepared candy from Karonda

fruit and it was highly acceptable.
2.4 Cashew apply and its importance.

Cashew (dnacarsiam  Socirusntale) belongs to te family
Anacardiaceae. It is believed to be a native of Central America
and it was 1ntroduced into India from Brazil (Shanmugavelu and
Mathava Rac, 1977). Based on growth pattern, cashew apple
. belongs to the group of plants where fruits show an exponential
type of growth. The growth rate of nut is much faster than the

fruit 1n eerly stages reported by Augustin et al (1982).

Total production of cashew apple in India during 1990-91

was estimated at about 23.30 tonnes, in Kerala, 1t was about

11,346,800 torvines (Vijays kumar, 1991). According to Augustinss
(1994) antic:pated production of cashew apple in Kerala is
12,122,800 tunnes. Foibty (1992) -wported that the yield of fruit

is calculated from the yeilu of nuts (the vyield of nuts

multiplied by 7). He also reported that the fruits are harvested



by bhand paicking and the season started from the middle of

February and extended till the end of May or the beginning of

June.

Cashew apple is very rich in vitamin C and riboflavin. It
is used for the cure of scurvy and diarrhoea. Cashew Jjuice being
a powerful diuretic, is given in uterine complaints and dropsy.
It is useful for local application in neurological pain and
rheumatism (Augustin, 1994). Loyokun et al (1986) found that
cashew apple juice is a substrate for the growth of saccharomvees
CErSr I FIAS. e julice contalned a mixture of fermented sugars
including ginToos2, fructins:a, sucrose and high concentration of

reducing sugor

Nanjundaswamy et al (1984} had reported that cashew apple
is a soft but fibrous Jjuicy fruit, possess exotic flavour. Fruit
weight is about 26 to 50 grams and yeild of juice is 60 to 70 per
cent. The juice is rich in vitamin C and it ranges from 120 to
200 mg/100 aQarams, Tannin content is between 0.30 to 0.50 per

cent. Accarding to Raae (1984) it contains 10.70 per cent

reducing sugar with 0.30 per cent acid, pH of 4 0.30 per cent

protein. Nagaraje and Namboothiri (1936) had reported that
cashew apple contains 5.50 to 7.70 per cent total sugar.
According to i{ambilar et i (1990) and Nguyen et al (1993),
cashew app =2 Ju.ce . v:abh in vitamin € and 1t is five times
more than that ot cltrus 1trurit. calade (1981) had analysed four

tvypes of cashew apple and reported that thev had low level of



pectin, carbohydrates, free amino acids, crude protein and
moderate levels of major cations, sulphur, phosphorous and 1iron;

but high amount of sugar and vitamin C.

One of the major problem in the utilisation of cashew apple
for edible purpose is its astringent principle which produces an
unpleasant biting sensation on the tongue and throat
({Nanjudaswamy et al, 1984). He also reported that astringent
principle, can be removed by simple process like steaming, brine
curing or by chemical treaiment,. An experiment conducted at
college of Hortizculture, Velianikkara in 1978-79 to find out the
most effective «creatment for the removal of the phenolic
compounds ant other astringent materials in cashew apple
revealed th4t a2 mixture of 0.40 per cent gelatin and 0.10 per
cent calcium hydroxide was found to be effective. It was also
revealed that polyvinyl pyroledone (PVP) at the rate of 1.40
gram per®&litre of juice can effectively be utilised to minimise
the astringent taste (Anonymous, 1980). Singh et al (1993)
reported that cashew apple juice were clarified by treating with
calculated gquantity of gelatin solution (10 per cent) to

precipitate astringent materials like tannins.

Shanmugaveiu and Rau (1977) reported that cashew apple
could be b2st urilized for the preparation of syrup, juice and
concentrate. Raju (1997 op:ned that cashew apple is a
nutritious material which is presently wasted , as it is highly
perisheble and it can be used for making syrup, juice, RTS

beverages, pickle, candy, jam, fermented and distilled alcoholic



beverages. WYaidehi (1994) had reported that cashew apple powder,

cashew apple leather, candy, cashew soup powder can be developed

at commercial level.

Maria (1982) studied the physical stability of cashew apple
juice. Vierz gt al (1982) described the quality of concentrated
cashew apple juice. In this experiment fruits of three stages of
maturity were used. Good clarification and stability of the
juice were achieved with a single centrifugation with added
sulphurdioxide. Maciel and his associates (1986) analysed the
volatile constituents of commercially processed and unprocessed
cashew apple Jjuice. Studies at CFTRI Mysore (1985) had shown

that maximum sugar content and acidity of 0.39 to 0.42 per cent

in cashew are highly desirable for processing.

According to Rao (1989) the cashew apple juice is a good
media for alcobolic fermentation as it containg all nutrients for
the growth of yveast. Dang et al (1979) stated that wine prepared

from the combinabion of wur-e than two varieties of cashew apple

were found quiite acceptabiec. Aderiye et al (1992) described the
potentials of biodegraded cashewpomace for cake making.
Cashewpomace flour was prepared from fresh cashew pomace, which
was organoleptically acceptable. He also opiened that

cashewpomace can be processed for alcohol and organic acid

production.

Kulvadee et al (1990) found that when jam was made from

tashew apple that had been kept in solution of brine and sodium

10



metabisulphate of different concentration, a residual sulphur off
odour was observed. Jam held in brine solution for 3 days had a

mild aroma, and at brine concentration of less than 5 per cent, a

string salty taste occurred.

Natarejar 1975 apnaancers that candy from cashew apple has
not been in¢reduced in incgia and hence it is still a novel
product for our country. Edassery (1988) developed a simple
process to prepare dry Trults of cashew apple which can
advantageously be used in fruit breads and other bakery items and
fruit salads. With characterestic nutritious content, better
taste and texture they are considered to be superior to other dry

fruits like figs, grapes and dates.
2.9 Shelf life qualities of fruit based products.

Pruthi {1985) studied the role of vitamin C in the

discolouratior of process«d products and has reported that there

was 10-15 wer ceant oas i sscurbic acid during storage period.
Jellineck {i%€3) had reporind *nat there was a loss of ascorbic
acid in processed food products under the influence of

atmospheric ox,4on.

Upretty et al (1963) analysed the vitamin C content of
orange, lemon and beal squashes during storage. All the three
types of fruits squashes showed gradual loss in their ascorbic
acid content. Prasad et al (1968B) reported that after storage

for one year at room temperature the retention of ascorbic acid



was 55.20 per cent, 6.20 per cent and 19.00 per cent,
respectively in amla juice, squash and ready to serve beverage.
Palaniswami znd Muthu Krishnan (1974) announced that there was a

loss of ascorbic acid during the storage of citrus juice for

seven months=.

Jain et ai (1987) reportec that during storage of squashes

made from phalsa, kaphal and litchi, vitamin C content showed a

continous fall as the storage period advanced. Sandhu et al

(1988) pointed out that the rate of loss of ascorbic acid in
kinnow orange juice and concentrate was directly propotional to
storage temnerature. Tripathi et al (1989) studied the various
chemical changes related to processing in different amla products
like preserve, jam, Jjuice, candy and dehydrated amla. The loss
in ascorbic acid content during processing and storage was very

significant in all the products.

Thirumavran (1993) reaorted that packed tomato concentrate
during storage showed tecer4awe 11y ascorbic acid content. It was
about 28.70 ger cent. Bhatia and Narander (1992) observed there
was decresz? in ascorbic acid in ber candy during storage.
Khurdiya and Lutha (1994) found Lhat a reduction in ascorbic acid
content on storage of citrus fruit juice and squashes.
Muralidhar and Dhawan (1994) also reported reduction in ascorbic

acid content 1n lemon juice during storage.

Anand (1970) studied the effect of certain pretreatments on

the 1loss of tannins and vitamin C in amla preserve. It was

12



found that socaking and blanching resulted in heavy loss of these
constituents. But soaking of the fruit resulted in gradual loss
of acids, tanmnins and vitamin C. Wasker et al (1987) reported
that there was a reduction 1n total phenolics in phalsa beverage
throughout the storage. Tripathi et al (1988) reported that
tannin content decrease in amla jam preserve and candy. Koning
and Dietrickr (1992) found that polyphenaol decreased during
secondary fermentation but remained constant during maturation.

Vyas t al (1982) reported that tannin content was more in plum

wine fermented with skin.

Mehta and Bajaj (1983) had reported that the citrus juice
during storage of eighth month showed slight increase in pH.
Bawa and Saini (1987) indicated that there was increase of pH
kfrom 4.20 to 4.50 at high temperature of citrus juice. Tripathi
et al (1988) stated that during storage of amla juice little
change in ©KH was found. Megligible to slight change in pH  was

reported by Renote et al (1993) :r Kinnowjuice during storage.

Mehta and Bajaj (1983) found that decrease in acidity in
commercial kinnow and Blood red orange squash stored at 37°C  for
? weeks. Augustin et al (1982) reported that six month old
cashew liquor subjected to different ageing methods, acidity had
a negative influence. Vilasachandran and Damodaran (1984)
reported tihat there is increase in acidity during storage of
cashew apple juice. Augqustin (1992) announced that there is an

increase in acidity of wine kept in room temperature. Riji

(1993) reported that ithere was a slight decrease in the acidity

13



through out the storage periods of dehydrated pineapple products.
Diju (1995) reported that there was a steady increase in acidity
in passion fruit products such as RTS, wine and jelly during six
months storage. Earlier studiss by Singh and Mathur (1933)
exhibited an increase in total soluble solids content in
cashewapples at different temperature and increase was greater at
high temperature. Kalra and Revathi (1981) reported that gquava
pulp stored at different temperatures showed an increase in total
soluble solids content. Monthly analysis of citrue juice stored
over a period of eight months by Mehta and Bajaj (1983) showed a
slight increase of 1.03 1in total soluble solids. Storage
evaluation of amlajuice revealed that total soluble solids
content increased by one per cent with storage period (Tripathi
et al 1988). He also found that total soluble solids of candy
decreased in dried amla bproducts while 1in dehydrated amla
remained unchanged. Storags studies conducted by Thirumaran et al
(1993) obserwved a decline in total socoluble solids in tomato juice
concentrate and fermerted carrot based RTS. Sheeja (1995)

reported that total soluble solids of karonda candy remain

constant during the storage period of 8 months.

Mehta and Bajaj (1983) found that an increase in reducing
sugar was observed in citrus juice stored for eight months at
room temperature. Vilasachandran et al (1984) showed decrease in
reducing sugar during storage of cashew apple juice. Wasker et al
(1987) obserwved an increase in reducing sugar in phalsa beverage.

Lee and Naggy {1988) r=2pny ted that during storage of commercially

14



canned juice there was subsequent increase in reducing sugar.
According to Mir- and N:th (1993) storage of mango bars for 90
days increas=d the reducing sugar . Deena (1994) reported that
reducing sugars of osmotic dehydrated banmana products increase
with storagc. Riji (1995; found that there was a gradual

increase in reducing sugar in partially dehydrated pinapple

products during storage of four months.

According to Herrington 11991) SeENsSory evaluation
technolegy s a method using skilled management and trained
panelist to provide confirmation on the acceptability of the

product in terms of product profile, consumer acceptability and

consistency.

Tripathi z2zi al (19Bf repor-ted that organoleptic evaluation
of stored zmia jan inoivartad increase in acceptability with
storage. Bhainagar (19%91) fcund that keeping quality of water

melon  jam waz good under ambient storage condition for a period

of si. months. Storage: studies conducted by Josha (1993
revealed that karonda jam and jelly were organocleptically
acceptatle for a period of one vear. Sheeja (1994) reported

that organolaptic evaluation of papaya jam during storage showed
decrease in acceptability with increase in steorage period. Deena
(1994) alsoc reported that a gradual decline 1in the overall
acceptability during =toraege of osmotic dehydrated bartana
products. Dl (19-Z%: seported that the products like RTS,

Wwine and Jelilv r-epared fiom passion fruit were organoleptically

15



acceptatble. Alian and Murerige (1980) developed a recipe for
wine wusing pine2pple  ~avsning waste and was  organoleptically

acceptable. Khurdiva s e (1984) developed a recipe far wine

using Jjamun which was organuleptically acceptable.

Beerh and Rama (1983) standardised a method for candy from
pear. It had good colour, taste and acceptability. Organoleptic
evaluation of amla candy and dehydrated amla showed that

acceptability decreased with storage (Tripathi et al, 1988).

Sheeja 11994 reported that organoleptic evaluation of
papaya candy showed decrease 1n  acceptability with storage.
According to sheeja (1995) reported that karonda products like
jelly, wing, and Land, were  organoleptically acceptable  and
maintained gzo2 qualit. o storage under  ambient  conditions.
Ang=la et al 11987 w=i.,doater blue berry products had a good

texture, flave s and overall acceptability and had a shelf life

of 1&-64 months.,

Spoillage of foodz may be defined as a food that has been
damaged or injured, 50 as tu make 1t undesirable  for  human
consumption (Hassan, 1?2920, Allin et 31 (198&)  reported that
spore forming bacilli is the nost prevalent one among the bacilli
zpecies i1dentified 111 food product. Bhatrnagar (1991) found that
Nc activity of microorganisms upto six months of storage of watoer
melor Jam.  ¥adam et a1l 1291) observed that complete absence f
Mmicrooirganism i pomeyrana s wing duaring storage period of  eight

SIS } e

monthz, V1S L sported that there was conplete  absern e

16



of microorgenin

oy - e
g LCOY

dur
osmoticslly d»h

varletics had a

Aratoed jack

s“tability

g, .

iDLl .

of five

jelly,

Bindhu

fruit products of

months.

carnad

L19995)

baronda

and

repor ted

so0ft and fiim

Wi

thhat

flesh

17



Wateriale and Wethode






MATERIALS AND METHODS

The study entitled "Qualitative changes in cashew apple
products in storage with special reference to Vitamin C" was

conducted at Department of Home Science, College of Agriculture,

Vellayani.

3. Plan of action

3.1 Collection of cashew apples

Cashew apples needed for the study were procured from local
farms and markets in Kerala and Tamilnadu. The collected fruits
included red as well as ya2llow varieties. Fully ripe and sound
cashewapples were aselscies and cleaned thoroughly befare

preparation of Jdifferent products.

3.2 Processirng technique

3.2.1 Extraction of juice

The cashew apple Jjuice was extracted using a juice extractor.
3.2.2 Clari“cation of cashew apple juice

Cashew apple contains astringent and acrid principles which
produce an unpl=asant biting sensation on the tongue and throat
when eaten as cuch (Mardal, 1992). Studies conducted by Augustin
(1982) showed that polyvinylpyroledone (PVP) was found very

effective 1 removing e astvingent and acrid principles in
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cashew apple uice. Hence PVP was selected Tor the clarification

of cashew apple Juice by adding PVP 1.4 g/kg of juice.
3.3 Preparation of cashew apple products
3.3.1 Cashew apple clarified juice

Fruit Jjuice 1is a natural Jjuice pressed out of a fruit.
(Shakunthala., 1995). Cashew apple juice was clarified using
polyvinylpy oledone (PVP). The method standardised by central
Food Technological Research Institute (CFTRI, 1990) was followed,
for the preparation of clarified cashew apple juice and is given

in Flowchart [1.

3.3.2 Cashew apple Squash

Squash 1is a type of fruit beverage containing at least 25
per cent fruit juice or pulp and 350 per cent total socluble
solids. Cashew apple squash was prepared by the method suggested

by CFTR1 (i?90), and the procedure is given in Flowchart II1.

3.3.3 Cashew apple wine

Wine is prepared from complete or partial fermentation of
fruit and contains @ssent.al elements, some vitamins, sugars,
acids, pherotics and ia.preﬁerable to distilled liquor for
stimulatory and esitrfwl sropsriies (Gasteineace, et al, 1979).

Flowchart IV details tihe preparation of cashew apple wine.
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FLOW CHART FOR THE PREPARATION OF CLARIFIED JUICE
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3.3.4 Cashew apple Jam

Cashew apple jam was prepared by boiling the whole fruit
pulp with sugar to a moderately thick consistency without
retaining the shape ofthe fruit as suggested by Cruess, (1966) .

The preparation of jam 1z given 1n flowchart V.

3.3.35 Cashew apple Candiy

Lal &t a: (19B6) nave defined candy as "a fruit impregnated
with cane suy«r and glucyse, and subsequently drained and dried.

The details of the candy preparation is given in flowchart VI,

3.4 Chemical and nutritional evaluation of cashew apple fruit

and cazhew apple products.

Fresh cashew apple fruits were analysed for different
chemical constituents such as vitamin C, total phenolics, total
soluble solids and reducing sugars. The pH and acidity of the

pulp were also s=zcertainrnec.

Freshlv prapared cashew z2pple products viz, clarified
juice, squash, wine, jJjam a7 wandy were also analysed for vitamin
€, total phenolics, total soluble solids and reducing sugars.

The pH and acigity of all the products and the alcohol content of

the wine were also determined.
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The cashew apple products were stored at ambient condition
and the shelf stability of the products were studied for a period
of six months. The parameters selected, to monitor the shelf

life of the products were chemical, organcleptic and micraobial

changes.

Products li1ke clarified juice, squash, wine, jam and candy
were analysed at fortnightly intervals for vitamin C, at three
month intervale for total phenclics, and monthly analysis was
done for total soluble solids, reducing sugars pH and acidity.

Alcohol content of wine was also determined at monthly interval.

¥
Total duration of the shelf life studies were six months.

Following methods were adopted for the estimation of different

chemical constituents.

3.4.1 Vitamin C

Vitamin C rontent was determined using the method suggested

by Sadasivem gt ai. 1784
3.4.2 Total Phenalics

Total phenol content was determined using the method

suggested by Sadasivam et al (1984).

3.4.3 Total Soluble Solids

Jam and candy were ground separately using the mortar and

pestle and was measured using a hand refractometer, juice, squash
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and wine samples were used as such for analysis of TS8S, Renganna

(1977).
3.4.4 Reducing sugar

Reducing sugar was estimated using the procedure suggested

by A.0.A.C. {(19&Q).
3.4.5 pH

The pH was measured using a digital pH meter (Renganna 1977)

3.4.6 Acidity

The aci1dity was estimated by the procedure suggested Dy

Renganna (1987).
3.4.7 Alcohol

Alcohol consent «F Lz casinew apple wine was estimated by

the procedure =zoggested Ly Hart (1971).
3.5 Organclepiic £valuation of the cashew apple products

Sensory quality 1s one of the criteria that determines the
acceptability of any food products by the consumer and cverall
quality of a product in addition to gquantity and nutritional
attributes also depends on the sensory quality (Mehony, 1986) .
It is well recognised that, chemical indices of detericoration

alone will not decide quality deterioraticn and it should be
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correlated w1 Th SPNSD Y evaluation of stored products

(Jellnick, 198Z) .

The azceptability wiro.ale on the products viz clarified
juice, squash, wine, Jam and candy were carried out at the
laboratory, at the freshly prepared stage and the tests were

repeated at monthly intervals with the same selected twenty panel
members, Major quality attributes scored by the panel members
were appearance, colour, flavor, taste, texture, strength,
clarity and astringency. The Judges were requested to score
only one sample at a time. They were requested to score the
second samples after washing their mouths. The testing was
conducted between 15'00h and 16'00h, since this time is

considered as the iageal ?1me for conducting the acceptability

trials (Swaminatitan, 7?74,

3.6 Microbial snalysis of tihe cashew apple products

Qall it sashew apnple products were tested for microbial
contamination. Potato dextrose agar medium was used to culture
fungi; maltose dextrose agar medium for yeast and nutrient agar

medium to culture bacteria. Direct plating method was done for
fungi and bacteria, and serial dilution method was used for
culturing vyeast. Tests to identify microbial contamination in

all the products were conducted at monthly intervals.
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RESUL 1S AND DISCUSSION

Results of the wregzgnt invastigation entitled “"@Gualitative
changes in cashew apple products in storage with special
reference toc vitamin C" are discussed under the following

headings.

4.1 Collection of cashew apples and preparation of cashew apple
products.

4.2 Chemical and nutritional qualities of cashew apple fruit.

4.3 Chemical constituents and organoleptic qualities of cashew
apple products.

4,4 Changes in chemical constituents, organoleptic qualities and
microbial changes in cashew apple products during storage

period.
4.1 Collectimn of cashew apple and preparation of cashew

apple products
4.1.1 Collection of cashew apple

Red as well as yellow variety cashew apples were purchased
from the local farms and markets in Kerala and Tamilnadu.
Average fruit weight ranged from 25 to 40 grams. Nanjundaswamy
et al (1984) have reported that the normal fruit weight may vary
from 26 to 30 grams, The fruits purchased were cleaned with cold
water to remove adhering impurities and non edible portion were

eliminated by coring. After this the fruits were processed into

different piraducts.
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4.1.2 Procesising nf cashew apple products

Fully ripe, sound fruits were used for the preparation of
cashew apple Jjam and candy while juice extracted from fruits was

used for the preparation of clarified juice, squash and wine.

4.1.3 Extraction of juice

Cashew apple Jjuice was eaxtracted by means of Juice
extractor. This was a mechanically operated pressing machine, in
which the juice was pressed out from the fruits. Mandal (1992)

reported that two kilogram cashewapple can give one litre juice
and Chakraborthy (1961) had ascertained the efficiency of screw
type extractor (68 per cent) for this purpose. In the present

study, one litre julce was extracted from two and half kilogram

cashew apple.
4.1.4 Remaoval of astringent principle of cashew apple

One of the major problems in cashew apple utilization
for edible purpose is its astringent principile. The factors such
as tamnin and oily substances are the contributing factors of
astringency which makes the cashew apple products less
acceptable (Jain et al, 1954). Hence the astringent and acrid
principles were removed before preparation of different products

like juice, squash, wine, jam and candy.

In the presant stedy Poly Vinyl Pyroledone (PVP) at the

rate of 1.4 gram per litre aof cashew apple juice was added, mixed
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thoroughly Oy stirring and kept for clarification. The
astringent principle was found to settle at the bottom of the
container as a precipitate. The clear supernatent liquid was

collected by decanting and was stored in clean, sterilized glass

containers.

Studies have indicated that steaming the fruit for five
minutes under pressure and subsequent washing of the fruits with
cold water would remove the astringency, (Jain et al, 1954) .
Augustin (1984) has also pointed out that the juice extracted
from steamed fruit had only slight astringency and had good
flavour. Jain et al, (1994 also revealed that cooking the fruit
for five minutes in boiling solution of two percent common salt
lowered the asiringency. However Augustin (1984) has observed
that the fruit cooked in common salt solution was saltish in

taste and lacked 1ts characteristic flavour.

Mandal (1992) noticed that addition of 0.5 per cent of
gelatin solution to the expressed juice reduced the astringent
principle itn cashewapple juice. Jain et al (1934) had also
mentioned that by the addition of small gquantities of gelatin to
cashewapple juice, even the slight astringency could be

eliminated.

In additicn Chakraborthy (1961) described a method of
removing astringent g .rciples v precipitation with gelation

followed by tiitration througnh filter press. He also noted that
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gelatin precipitation and clarification of the juice reduces the
acidity. Augustin (1982) has declared that use of excess gelatin
for clarification imparted a disagreeable odour. He also

reported that Poly Vinyl Pyroledone could be successfully used

for clarification and removal of astringency in cashew apple
juice.
4.2 Chemical and nutritional qualities of cashew apple

4.2.1 Chemical composition

Fresh ::ashewapple was analysed for vitamin C, total phenol,
total soluble solids and reducing sugars. The acidity and pH

were also measurecu. The values obtained are presented in Table 1.

Table 1 Chemiczl compasition of fresh cashew apple

Chemical consutituents Quantity
Vitamin C (mg/100qg) 263.00
Total Soluble Solids (“Brix) 11.80
Reducing sugas¢ (per cent) 15.20
Total phenois (Per cent) 00.34
Acidity (per cent) 00.18
pH 03.10

From Taclse 1, it waz found that the value obtained for
vitamin C was 2635.20 rg.100g. Doner (1972) found that there was

a high content of vitamin C in cashewapple juice as high as
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350 mg/100g- ~Ascorbic acid content of cashewapple Jjuice as

reported by Rao (1984) was 265.30 mg@/100g.

The presence of total soluble solids of fresh cashewapple
juice was eslimated to be 11.29Brix. Ghosh (1989) mentioned that
the total soluble solids content of the juice of different types
of cashewapples ranged from 13.10 per cent to 17.70 per cent. In
the present study reducing sugars in cashew apple was found to be
15.20 per cent. Gopikumar and Aravindakshan (1983) reported that
the reducing sugars in cashewepple juice significantly varied

from 10.83 per cent to i4.16 per cent.

In the p: esent investigation total phenol content was found
to be 0.34 rrer cent. Sastri et al (1961) found that the major
polyphenolic constituent of cashewapple juice was lucodelphenidin
Pruthi and Sondhi (1982) reported that the total poly phenol

content in cashew apple varied fraom 0.20 to 0.90 per cent.

Fresh cashew apple juice had an acidity of 0.18 per cent.
Nanjundaswamy et al (1984) observed that acidity of fresh
cashewapple juice was 0.19 per cent. The pH of cashewapple juice
under investigation was 3.10. Rao (1984) reported that pH of

cashewapple juice wouid rarge from 3.70 to 4.60.

Slight wvariatie-z :in the guality attributes of cashewapple
observed in the present investigation when compared to similar
studies may be due to the influence of agro-climatic differences

and crop management.
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4.3 Chemical constituents and organoleptic qualities of cashew

apple products
4.3.1 Chemical composition of cashew apple products

Chemical composition of various products prepared from
cashew apple namely clarified juice, squash, wine, jam and candy
were determined before storage. The major components analysed in
the products were vitamin C, total soluble_ splids, reducing
sugars, total phenols, pH and acidity. Alcohol content of wine

was also deta2rmined. Tavle 2 detailg the chemical composition of

fresh cashew apple products.

Table 2 Chomical composition of fresh cashew apple products

Parameters Clarified Squash Wine Jam Candy
Juice

Vitamin C 213.06 180.03 40.00 49.86 16.66
mg/ 100g

Total solutle 10.30 53.80 19.60 28.20 31.80

solids (®Brix)

Reducing sugar 14,04 17.03 00.41 15.21 13.70

(per cent)

Total phenol 00.31 00.27 0.33 00.16 00.12

(per cent)

Acidity 00. 14 0V, 33 00.70 00.17 00.539

(per cent)

pH 03, 6,40 04.10 03.98 04 .50

Alcohol - - 08.70

(per cent)

35



Data given in Table 2 revealed that «clarified juice
prepared from cashew apple had a vitamin C content of 213.06
mg/100g. The total soluble solids in this products was 10.30
OBrix, reducing sugars 14.04 per cent, total phenol 0.31 per
cent, acidity 0.14 per cent, and pH 3.40. Chakraborthy et al,
(1982) had reported that during brine curing and subsequent
treatment with sugar syrup, ascorbic acid was lost completely
and tannins were retained iv the final product only in traces.
Mannay (199%) haa found rhat ascorbic acid is soluble in  water
and easily ouxidisad. i1t 1s suscuptible to loss during cooking

and processing.

As shown 1n Table 2, cashew apple squash had a vitamin C
content of 180.03 mg, total soluble solids SB.BOOBrix, reducing
sugar 17.03 per cent, total phencl 0.27 per cent acidity 0.33 per

cent and pH «.4%0C,

Wine prepared from cashew apple had a vitamin C content of
40 mg/100g. It contained total soluble solids 19.6°Brix,

reducing sugars 0.41 per cent, total phenol 0.33 per cent and

alcohol content 8,70 ner aent. The pH and acidity of wine was
4.10 and O0.77 per cernt rowzictivsly., Vyas et al, (1982) reported
that wines prepared frum oies had an acidity of 0.465 per cent, pH

3.60 ang alcuiricl content of 6.50 per cent. Augustin (1994)
observed thst m2dium and cweet wines prepared from cashewapple

had 0.007 to 0.19 percentage phennlics.
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Table 3 Mean scaores for the organoleptic evaluation of fresh cashew apple products

Products Appearance Taste Flavour Colour Clarity Strength Texture
Clarified

Juice 3.950 3.80 3.60 - - - -~
Squash 4 .00 4.00 4 .00 - - -~ -
Wine 3.00 3.40 3.15 3.00 3.55 3.00 -

Jam 4 .00 4 .00 4 .00 3.90 - - 4 .00
Candy 3.35 4. O 4 .00 3.20 - 4.00



From Table 2 it is perceived that cashewapple jam had a
vitamin C of 49.846 mg/100g, total soluble solids 28.20%Brix,
reducing sugars 15.21 per cent, total phenol ©0.16 per cent,
acidity ©0.17 and pH 3.98. A study on peach cultivars for Jjam
preparation by Ranjan et al, (1994) revealed that pH of the jam

varied with cultivars of fruit.

Cashew apple candy before storage showed a vitamin C
content of 146.%& w7 31009, teetal soluble solids 31.80°Brix,
reducing sugars 13.70 per cent, and total phenol 0.12 per cent,
it recorded pH as 4.350 and acidity 0.59 per cent. From a study
in amla preserve, Anand (1970) reported that soaking and
blanching of the amla resulted in a heavy loss of vitamin C and
tannins. Chavan et al (1991) found that ber candy had an acidity
of 0.69 per zent, pH of 3.50 and total soluble solids of 72 per
cent. Gupta (1983) recorded 40 to 45 per cent reducing sugars

and 0.40 to 0.50 per cent acidity from same fruit candy.
4.2.2 Organoleptic evaluation of cashew apple products

The acceptability tsstes were applied to each product before
storage. Tabie & depliis the means scores ascribed to various

products before storage.

Table 2 depicts that clarified juice received a mean score
of 3.50 for appearance mainly because it was very clear after
clarification. It secured a mean score of 3.80 for taste, 3.60

for flavour and a mean score of 4 for astringency before storage.
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For squash and jam, the parameters like taste, flavour and
astringency secured a mean score of 4.00. The colour of jam was

very acceptable, it recorded a mean score of 3.90 before storage.

A mean score of 3.00 for appearance, 3.00 for colour, 3.40
for taste 3.1% for flavour,; 3.55 for clarity 3.00 for strength
and 4.0 which is least for astringency were obtained for fresh
wine. Whils for z—andy taste, fiavour, texture and astringency
attributes rece:ved a mean score of 4 and the score for

appearance was 3.55 and 3.20 for colour.

4.4 Changes in chemical constituents, organoleptic qualities and

microbial changes of cashew apple praducts during storage
4.4.1 Nutritional and chemical changes during storage

Chemical change occur when the products were stored for

long periods. It brings out deleterious changes in fruit
products. So assessment on chemical components were carried out
periodically. ine vitam:n L content was assessed at fortnightly

intervals, whiiz the totai vheronl content was evaluated at three
months intarvals., iha pen anndity, total soluble solids,
reducing sugar= and alcohoi content of wine were examined at
monthly interwvsls to find out the storage stability of different

cashew apple products.

39



Changes in vitamin C content of different cashew apple

during stovage

products

Table 4 Changes in vitamin C content (mg/100g) during storage of

different cashew apple proaducts

clarified Syuash

Particulars of
storage periods

Before storagqe
storage peripds
(Fortnight
assessment)

1

e

Juice

213.0C¢&

212.68
gl1e.42
211.87
211.57
211.10
210.50
210.28
209 .58
209.5¢
208.77
z08. 432

208.32

179.73

179.32

178.87

178.32

178.10

177.67

177.34

176.63

V26

175.84

40.00

39.69

38.80

38.36

37.03

36.91

36.10

35.17

34.50

49.18

48.92

48.40

48,10

47.03

46.90

46.16

45.28

44.00

15.99

15.83

15.30

14.86

14.23

13.68

13.33

*% Significant at 1 per cenrt levsl
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Analysis of vitamin C content of different cashewapple
products 1like clarified Jjuice, squash, wine, jam and candy,
after a fortnight of preparation, revealed that there were
significant differences between the time of preparation and the
length of stoirage period. But in the case of wine, the vitamin C
content at ths time of preparation was on par with the one after
fifteen days. After that thare was significant reduction in the

vitamin C ceontent with the increasing storage periods.

Chakraborthy et al (1962) observed that during brine curing
and subsequent treatment with syrup, ascorbic acid content of
cashewapple was lost. Jain et al, (1987) showed a gradual loss
in ascorbic acid content during storage of orange, lemon and bael
which might be assigned to the variation in temperature and
oxidative processes. Loss 1n ascorbic acid during storage of

different amla products like preserve, candy, Jam, Juice and

dehydrated amla, was reported by Tripathi et al (1988).

Shah et al. (1992) fuund tnat ascorbic acid decreased from

5.30 wmg/1COg i Hsiman peip Yo 1.40 mg/100g after 24 weeks
storage. Similar decreaz2 1in  ascorbic acid was shown in
Narmoopulp. Thirumaran gt al. (1993) observed a decrease in
vitamin C of abocut 28.70 per cent in tomato concentrates during
storage. Sairi et al, (1995) found that ascorbic acid content

decreased in sand pear juice concentrates during storage over a

period of £2r weeks.
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Changes in Total soluble solids (T.5.5) (PBrix) content in

different cashewapple products during storage

Table 5 Changes in Taotal soluble solids %Brix during storage of

different cashew apple products.

Particulars of Clarified Squash Wine Jam Candy
storage perxod Juice
Before storage 10.33 33.80 19.60 28.20 31.80

Storage periods
(Monthly interval)

1 10.60 53.80 - 19.30 28.60 31.10

e 10.80 54.20 18.40 29.00 30.80

3 11.00 54.40 16.20 29.60 30.20

4 11.20 54.80 15.80 30.00 30.00

5 11.60 55.20 15.00 30.60 -=

6 12.00 55.80 14.60 30.80 --

F 17e.22™%  724.15"*  1000.57** s598.90** 248.57**

CD 0.115 0.081 0.188 0.109 0.106
w% Significant at 1 par cect level

Monthly analysis of +total soluble solids content of
clarified juice (10.33 to 12.00), squash (53.80 to 55.80), and

jam (28.20 to 30.80) revealed an increase with increase in
storage time. However the reduction in total soluble solids was

significant only in wine (19.60 to 14.60) and candy (31.80 to

30.00).
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Jain et al. (1984) reported a rise in total scluble solids
in orange, lemon and beal squashes during storage. While no
appreciable <changes in phalsa, Kaphal and litchi squashes were
noted. Hassan et al. (1992) observed an increase in total
soluble solids irn apple suice concentrate. Grewal (1992) also

found an incrsase 1n total scluble solids in pear juice on

storage.

Kadam et al. (1992) found a decline in total soluble solids
during storage of pomegranate wine over a period of eight months.
They had also reported a decrease in total soluble solids during
storage of ber wine. Bhatta (1986) observed that a decline 1in
total soluble solids in pear candy and Tripathi et al. (1988)

observed similar results in amla candy after 45 days storage.

Conversion of part of unfermented sugar to alcohol during
storage could be attributed to low level of total soluble solids

in wine on storags:.

Changes in raeducing sugai content (per cent) of different

cashew apple oroducts during storage

Table &6 depicts the changes in reducing sugar content
clarified juice (14.04 to 15.34 per cent) squash (17.03 to 17.35
per cent), jam (15.21 to 15.76 per cent) and candy (13.70 to
14.15 per cent). In all the four products the reducing sugar
content Iincreased with an increase in storage period. But in

wine, the reducing sugar decreased from 0.41 to 0.19 per cent.
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Table 6 Changes in reducing sugar per cent during storage of

different cashew apple praoducts

Particulars of Clarified Squash Wine Jam Candy
storage period juice
Before storage 14.04 17.03 0.41 15.21 13.70

Storage periods
(Monthly interval)

1 14,33 17.08 0.40 15.20 13.80
2 14 .60 17.12 0.32 15.30 13.94

3 14.83 17.19 0.29 15.38 14.04

4 15.02 17.23 0.26 15.52 14.15

5 15.30 17.28 0.23 15.60 -

6 15.54 17.35 0.19 15.76 -

F 6904.24** 377.22"* 827.34™* 1664.60"* B322.10™"*
CD 0.002 0.002 0.001 0.001 0.001

** Significant at 1 per cent level

Jain =zt ai. (1937 nuted &n increasing trend in reducing
sugars in gshaisa, Kaphali, litechi, orange, lemon and bale
squashes during in stored kinnow RTS, by Wasker (1987) in phalsa
beverage anz bty Saini et al, (1995) in sand pear juice. The
increase in reducing sugar content increased during storage may

be due to 1nversion of non reducing sugars present in fresh

products (Grewal, 1992).
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Changes in tuta! pheno! content (per cent) of different cashew

apple product<s during storags

Table 7 Changes i1n total phenol content (per cent) during storage

of different cashew apple praducts

Particulars Clarified Squash Wine Jam Candy
of storage Juice

periads

Before storage 0.31 0.27 0.33 0.16 0.12

Storage periods
(Three months

interval)
1 0.26 0.23 0.27 0.11 0.08
2 0.20 0.18 0.23 0.08 0.06
3 0.16 0.15 0.21 0.04 —-
F 257.306"" 12¢.35""  84.00"" 133.33"* @5.77**
CD 0.001 0,001 0.001 0.001 0.001

%% Significant 2t 1 per cent level

The zashew apple products were analysed for total phenol
content at three month intervals. It was found that total phenol
content was decreased during storage in clarified juice (0.31 to
0.16 per cent) squash (.27 to 0..5 per cent) wine (0.33 to 0.21
per cent) jam (O.146 to 0.04 per cent), and candy (0.12 to 0.03

per cent).

Findings in decrease in phenol content was observed in
amla preserve, Jjam and candy by Jain et al. (1983). During brine

curing and subsequent traatment with syrup, phenol content of
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cashew apple were retainecd 1n the final products only in traces,
as reported by Unakvabor thy et al. (19262). Singh et al. (1976)
observed a drecrease in ranrin content during storage of apple
cider. While Vvas et al. (1982) observed an increase in tannin
content in gplium wine when fermented with skin. Shah et al.

(1992) showed that polyphenols declined during storage of canned

peach and apricot pulp.

Changes in acidity in different cashewapple products during

storage

Table 8 Changes in acidity {(per cent) during storage of
different cashew apple products

Particulars of  Clarified  Squash  Wine  Jam  Candy

storage periad Juice

Before storage  G.i«  ©.33 0.70  0.17  0.59

Storage duration
(Monthly interval)

1 0.14 0.33 0.70 0.18 0.57
2 0.15 0.37 0.71 0.19 0.56

3 0.18 0.37 0.74 0.21 0.54

4 0.18 0.37 0.75 0.24 0.51

5 0.20 0.40 0.76 0.26 -

6 0.21 0.41 0.79 0.28 -

F 176.86"%  180.13** 287.17** 299.49** 145.02**

CD 0.00£8 0.0076 0.0076 0.0076 0.0066
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products have ULeen made by Deb et al, (1960), Prasad et al,
(1968, Mehta and Rathore (1976), Sastry et al, (1959,

Srivastava et al, (196%9) and Jain et al, (1983).

Bhatia (1986) reported a decrease in acidity during storage
of pear candy. Similar findings were reported by Tripathi et al,

(1988) and Chavan et al. (1991) in ber candy.
Change in pH in different cashew apple products during storage.

Table 92 Changes in pH during storage of different cashew apple

products
Particulars Clarified Squash Wine Jam Candy
of storage juice
periads
Before storage 3.40 4.40 4.10 3.985 4.50

of the products

Storage duration
(Monthly interval)

1 3.30 4.30 4.10 3.96 4.52
2 3.30 4.30 4.00 3.92 4.56

3 3.20 4.36 3.80 3.90 4.59

4 3.10 4.32 3.70 3.86 4.60

S 3.10 4.28 3.60 3.84 -

& 3.10 4.28 3.50 3.80 -

F 1304.07%* 558.76"% 2985.43** 478.80%* 26.25**
CD 00007 0.0077 0.0121  0.0077 0.0021
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Monthly analysis of acidity of different cashew apple
products like claritf:eq juice {(5.14 to 0.21 per cent), squash
(0.33 to O0.4i per cent), wine (0.70 to 0.79 per cent) and jam
(0.17 to 0.28 per cent) revealed an increasing trend in the
acidity values with increase in storage periods. But 1in candy
(0.59 to 0.51 per cent) it showed a decreasing trend was
observed. The lowered value in acidity may be due to

interaction between organic constituents of products and

enzymes.

Jain et al, (1983) announced a decrease in acidity during
storage of squashs made from phalsa, kaphal and letchi, similar
pattern of decrease in acidity was observed by Palaniswamy and

Muthukrishnan (1974 in  iemon squash after seven months of

storage.

Vilasachandran et al. (1984) reported that acidity
increased corresponding to the increment in storage days of
cashewapple Jjuire Massoodi et al, (1992) reported that the
acidity values showed a decreasing trend with storage of perlette

grape Juice. The difference in acidity during storage is found

to be the contributing factor for the decrease in pH.

Kadam et al, (1992) found that acidity of pomegranate wine
and ber wine increased from ©0.71 to 0.75 during storage.
Tripathi et al., (1959) reported a rise in acidity in amla jam

during storage. Similar ooservations in  various fruit based



Table % revealsd that the oH of stored clarified Jjuice,
squash, wine ard jam were significantly lower, when compared to
pH level oV fresh products among the various products tested pH

was significantly higher only in candy.

Palaniswamy (1974) reported that in lemon squash, there was
an increase in pH after storage for seven months. Similar
pattern of increase in pH was announced by Jain et al (1987) in
squash made from phalsa, Kaphal and litchi. Mehta and Bajaj
(1983) also found a slight rise in pH of citrous Jjuice during
storage for zight months. Studies on chemical characteristics of
pear candy by Bhataia (1986) had indicated an increase in pH on
storage studigs on romegranate wine by Kadam et al, (1992)
indicated oniy siight chanswess 1in pH (3.50 to 3.48) during storage
for a period of eight months. Vyas et al, (1982) also observed

an unnoticeatis decline in pH in plum wine,.

Increase in pH in dried product was reported by Paul

(1986), Bawan gt al. (1987) and Torregian (1993).
Changes in alcohaol content of wine during storage

Table 10 Changes in alcohol content (per cent) in cashew apple

wine during storage

Inital Alcohol content at monthly interval
value i 2 3 4 S5 6
8.70 SEsI Tl LGP 12,00 12.75 12.73 14.00

© e - s — s — o o - e — L -
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Table 10 shows that alconol content of wine increases
during storage. After six months of storage it was found to
increase from &.70 per cent to 14.00 per cent. AN increase in
alcohol content was noticed in pomegranate wine by Kadam et al,
(1992) during a storage period of eight months. Same trend was
observed in ber wine as reported by the same authors. Sheeja

(1995) has also reported an increase in alcohol content in

karonda wine during storage.

Rate of change in chemical constituents in cashew apple

products during storage

Regrezsion anaiys.sz was done to find out the rate of
change 1in ch&mical constitusnte in cashew apple product during
storage. Table 11 depicts the rate of change in different
chemical cunstituents in cashew apple products during storage
periods. From the table it was noticed that vitamin C in various
cashew apple products diminished during the course of storage
period. Fresh sample of cashewapple was found to contain 263
mg/100g vitamin C. The rate of change of vitamin C was found to
decrease as -0.41 mg/100g, -0.34 mg/100g, -0.56 mg/100g, -0.54
mg/100g and -0.53 mg/100g in clarified juice, squash, wine, jam

and candy respectively after a period of six months storage.

Palaniswam. and Muthukrishnan (1974) have reported that
ascorbic acid get:z: eas:iy destroved by heat and oxidation. They

observed louss of ascorbic acid 24.77 mg/100g in citrus Jjuice
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A
during a periog of seven nornith:.. storage. Ravi and Verma (1990)
have also reported that ascorbic acid is highly soluble in water
and is susceptible to enzymatic and nonenzymatic oxidations and
its stability decreases with an increase in temperature and pH.

Mannay (1995) also mentioned that ascorbic acid is soluble 1in

water and triat it gets easily oxidised.

The present study showed that total soluble solids content
in clarified juice (+0.26), squash (+0,33) and Jjam (+0.46)
increased during storage but in wine (-0.93) and candy (-0.43) it

was found tc oe decresiing. Singh and Mathur (1933) observed an

increase in toital sclubls soiids content in  cashewapple at
different tempsratiies an! the increase was greater at higher
temperature. Maonthly analysis of citrous juice stored over a

period of #ignt months showed a slight increase of 1.03% Brix in
total soluble solids as reported by Mehta and Bajaj (1983).
Evaluation of stored amla juice revealed that total soluble
solids content was inhcreased by one per cent. (Tripathi et al.
17988 . Whole tomato concentrate stored for a period of eight
months indicated an increase of 4.84° Brix in total soluble
solids (Sethi 1994). Jain et al, (1985) reported that total
soluble solids showed gradual increase during the entire storage
period in fruit squashws prepared from lemon, orange and bael.
Storage evaluation in dricd amla products revealed that total
soluble sciids 10 csniy secreasad after 45 days (Tripathi et al.

1988).
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Reducing sugars of clarified juice (+0.24 per cent) squash
(+0.0529 per cent) jam (+0.0925 per cent) and candy (+0.11 per
cent) was found to rise but in wine (-0.37 per cent) was found
to decrease. Jain et al, (1985) observed an increase in
percentage of reducing sugars in squashes prepared from orange,
lemon and weal. Sethi (1985) also found that reducing sugar
content increased in litchi juice. Shah and Bhatia (1983)
observed an increase in the reducing sugar concentration in
culled apple juice and jam. The increase is attributed tao the
inversion of nonreducing sugar to reducing sugar by hydrolysis
during storaege. Saini gt al. (1995) found that reducing sugar
content increased 1n sand pear juice during storage. During

storage of cider the concentration of reducing sugar was observed

to reduce by Jingh and Manjerker, (1976).

In the present study a reduction in phenol content was
noticed in clarified juice -0.24, squash (-0.19)), wine (-0.18),
jJam (-0.17) and candy (-0.13) during storage. Jain et al.
(1983) observed a decline in phenol content in amla preserve, jam
and candy. Polyphenol content was noted to reduce during the
secondary fermentation but remained approximately constant during
maturation. The composition of wine was found to be affected by
maturation as reported by Koning and Dietrich (1992). Shah and
Bains (1992 also found that polvphenols decreased during storage

of apricot pulp.
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The pR 7 (larified juice, sguash, wine, and jam were found
to decrease during storage but in candy it was found to increase.
Shah and Bhatia (1983) reported that pH decreased during storage
of culled apple juice and jam which probably due to changes in
acidity. Chremical analysis by Thirumaran et al (1990) showed a
decreasing trend in pH of tomato juice concentrate and in
fermented carrot based RTS during storage. A similar decrease in
pH was noticed in tomato concentrate by Sethi (1994) also.
Upasana and Bhatia (1989 observed an increase in pH in stored
pear candy which has corrubnrated the observations with regard

to decrease in titiabisz acidiiy.

The acidity showed an increasing trend in clarified Jjuice
(+0.01) squash (+0.01) wine {(+0.01) and jam (+0.02) but in candy
it was found to decrease. Palaniswamy et al (1974) also observed
similar increase 1in acidity in mango pulp and squash during
storage. Srabh and Bhatia (1983) found that acidity of culled
apple juice and Jam incréased during storage. Analysis of citrus
juice stored over a period of eight months at room temperature
showed an increase of 37.25 per cent in total acidity as quoted
by Mehta and Eajaj (1983) in amla jam. Tripathi et al (1980) had
noticed an incr=ase 1n aciaity cf 0.03 per cent during 135 days
of storage. rHowsver lpazarna and Zhatia (1985) found a decrease
in titrable acidity in paas Tantdy. Increase in acidity may be
due to the formation of organic acid by ascorbic acid degradation

as reported kv Suethi (1983).
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4.4.2 Organoleptic evaluation of cashew apple products.

Sensory evaluation of the food 1s assumed to have
increasing significance, as this provides information which may
be utilizsed for the development of a product and its
improvement. Jellinick (1986) mentioned that sensory quality is
one of the criterion Tor acceptability of any product by the
consumer, Rajalekshmi et al (1989) described sensory analysis
as a scientific discipline used to evoke, measure, analyse and
interpret reactions tou tnnse characteristics on  foods and
materials as perceived by the ssvise of sight, smell, taste, touch

and hearing".

The products preparsd from cashewapple were studied in
detail for their acceptability by conducting sensory evaluation
tests. Major quality attributes studied were, appearance,
colour, teste, flavour, texture or clarity, strength and

astringency.

According to Kramer (1970) among the various quality
attributes, taste is the primary and most important one. In the
various quality attribute test, the first evaluation goes to the

taste followsd by flaveuwr, texture and colour, as reported by

Rolls (1981).

Tejinder (1994) described that flavour is the unique

character ot odour and taste. Flavour is an important factor



which enriches the consumer's preference to a particular food.

(Renganna, 1986)

Christenzen (1985) mentioned that the consumers's
preference for appearance is one of the major factors leading to
the increasing demand of the products. S0 it is essential to

keep the appearance of the product attractive.

Texture is the property of food which is associated with
the sense of feed or taouch experienced by the finger or the
mouth. (Rerganns, i¥98l:. Jellinick (1986) reported that the
first impreszion of food is usually visual and major part of our

willingness Lo accept a food depend upon its colour.

John (1984) described that astringency is not a taste or
odour sensation and it must often be included in flavour

evaluation because it is a property common to many foods.
Organoleptic evaluation of cashew apple products during storage

On storage, fruit products are subjected to change in
quality. Qualitv 1is a degree of excellence and a composite
characteristic determininy acceptability (Mohini and Surjeet,

1993) .
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Changes in organoleptic qualities of clarified juice during

storage

Table 12 Mean scores for the organoleptic evaluation of
clarified juice

;;;ticulars of Parameters T

storage periods Appearance Taste Flavour

Before storage aso  a3.e0 3.60

Storage periuwds
(Monthly interwval)

1 3.80 3.40 3.60
2 4.00 3.10 3.00
3 4.00 3.00 3.00
4 4.00 2.90 2.55
S 4.00 2.60 2.30
6 4.00 2.40 2.30
F 11.89%* eg.83** 35.58**
CD 0.15 0.25 0.26

** Significant at 1 per cent level
Majorr quality attributes studied were appearance, taste,

and flavour. Table 12, gepicts the mean score of clarified juice

during storage.

It was found that the score obtained for appearance
increased over a period of six months. A significant increase in
values between the initial and final evaluation intervals were

observed. Maximum score was attained during the sixth month of

storage.
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MEAN SCORE FOR THE ORGANOLEPTIC EVALUATION OF
CLARIFIED JUICE
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Unlike appearance, taste showed a decreasing trend, when
the period o©f storage increased. The score obtained during
fourth, fifth and sixth months were significantly lower when
compared to the initial values recorded. There was a reduction
in flavour during storage, with a mean score of 3.60, intially

and which w«as reduced to a mean score of 2.30, after sixth

months.

According to Nirakarth 1(1982) flavour change can be

attributed to aiteration in chemical composition.

Changes in Urganocleptic gqualities of cashew apple squash during

storage

Table 13 Mean scores for the organoleptic evaluation of squash

Particulars of Parameters
Storage periods Appearance Taste Flavour
Before storage 4.00 4.00 4.00

Storage Periods
(Monthly intervels )

1 4.00 4.00 3.90
2 3.80 4.00 3.75

3 3.79 3.90 3.70

4 3.65 3.85 3.45

S 3.50 3.70 3.25

6 3.20 3.60 2.55

F 10.91™** 5.09%* eg.01**
CD 0.24 0.19 0.26

fr

*#* Significant at 1| per cent level
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MEAN SCORE FOR THE ORGANOLEPTIC EVALUATION OF
SQUASH
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The parameters studied were appearance, taste and flavour.
The mean scores obtained during the six month storage period are

presented in Table 13.

It was observed that the scores for appearance decreased
over a period of six months. There was a significant difference

between the scores ovbtained, at the time of preparation and at

different i1nrtervals. Taste and flavour of squash also showed a
decreasing trend. Parekh et al. (1961) reported flavour
deterioration in stored orange squash. Heating resulted 1n

maximum loss of flavour because of oxidation of volatile oils
and lipid fractions. Prasad et al. (196B) reported that squash
prepared from amla juice was highly acceptable with respect to

aroma and taste though they were bland in flavour.

Changes in organoleptic qualities of cashew apple wine during

storage.

The quality of wire depends upon the chemical composition

of the fruit, the tyne of yeast used and the temperature of

fermentation (Vyas et al. 1991:. During ageing of wine, several
changes occur. In the present study, major attributes like
appearance, taste, fliavour, colour, clarity and strength of

cashewapple wine were studied.
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Table 14 Mean scores for the orgaroleptic evaluation of Wine

Particulars of Parameters
Storage periods Appearance Taste Flavour Colour Clarity Strength

Before

Storage 3.00 3.40 3.15 3.00 3.99 3.00

Storage

Periods

(Monthly -

intervals)
1 3.50 349 3.30 3.50 3.65 3.00
2 3.50 3.55 3.40 3.55 3.70 3.18
3 3.59 3.60 3.595 3.55 3.75 3.25
4 3.85 3.75 3.70 3.83 3.80 3.35
S 3.90 3.95 3.75 3.90 3.90 3.65
6 4.00 4.00 4.00 4,00 4,00 4,00
F 15.93** 6.12** 9.24** 15,75%*  2.73* 23.23**
CD 0.23 0.26 0.26 0.23 0.25 0.21

* 3 Signifizance at 1 per cent level.

* Significance at £ pe- cent level.

As shown in Tahle 14, appearance of wine received maximum

scores in the sixth montin of sterage. Vyas et al (1991) found an

increase in appearance of culled apple wine during storage.

Taste characteristic cf wine increased during storage. The
highest score was obtained during the sixth month of storage.
Vyas et al, (1991) reported that during storage of wine, its

harsh taste and yeasty odour diminishes. According to Patel

(1978) the taste characteristic of wine is affected not only by
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alcohol, aldehydes and esters present in it, but also due to the

presence of phenolic substances.

In th2 sase of flavour, the scores increased during
storage. The mean scores obtained before storage was 3.15, after
six months it attairedg & sean score of 4.00. Flavour is  usually
attributed toc the aromatic alcohol present in the product.
Colour of wine was also found to improve during storage.
Augustin (1994) reported that the colour and flavour of
cashewapple wirie were influenced by the phenolic percentage and
alcoholic fermentation. The colour changes could be assumed to
be due to ox:gation reduction reaction of anthyocyanin and tannin
present in the fruit (Vyas et al. 1991) Rao (19278) reported that

the astringency and colour of wine attributed to the phenolic

constituents present in it. The clarity of wine attained the
highest score ::n the sixth month of storage. It is also evident
that the wine strength inrreased during the course of storage. A
slow and stwady increase i sirensth was noted. The strength of
wine is due to its alcohol content,
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Changes in Organoleptic qualities of cashew apple jam during

storage

Table 15 Mear scores tor the orgaroleptic evaluation of Jam

Particulars of Parameters
storage period Appearance Taste Flavour Colaur Texture
Before
Storage 4,00 4 .00 4.00 3.90 4,00
Storage
Periods
(Monthly -
intervals)
1 4.00 4,00 3.85 3.90 4,00
2 4,00 3.95 3.75 3.88 4,00
3 3.95 3.90 3.60 3.55 3.90
4 3.90 3.85 3.35 3.25 3.90
5 3.90 3.30 3.25 2.80 3.85
&6 3.85 3.10 3.25 2.70 3.80
F 1.3 32014 9.68"%  29.14™*  1.86NS
CD 0,14 0.18 6.27 0.26 0.16
NS Not significant
** Significant at 1| per cent level

Table 1S5 depicts that the appearance of jam slowly
diminished as the storage interval advanced. Taste attributes

viz flavour and colour were also found to decline with an

extension of storage period. Texture of jam showed no
significant difference. Astringency remained constant throughout
the period. Thirumaran et al, (1986) observed that the
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MEAN SCORE FOR THE ORGANOLEPTIC EVALUATION OF
JAM
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organoleptic evaluation of papaya jam, revealed that the product

was acceptable up to six months. Bhatnager (1991) prepared jam

from watermelon rind ana 1t was highly acceptable with a shelf

life of six months.

Changes in organoleptic qualities of candy during storage

Table 16 Mean scores for the organoleptic evaluation of candy

Particulars of Parameters

storage periods Appearance Taste Flavour Colour Texture
Before 3.35 4.00 4,00 3.20 4 .00
storage

Storage periods
(Monthly interwval)

1 3.25 3.90 4.00 3.00 4.00
2 3.10 3.70 4.00 2.90 3.85

3 3.05 3.50 3.95 2.85 3.75

4 2.75 5.30 3.60 2.65 3.55

5 - . - - -

" _ - - - -

F 10.63%* 28.73"* i1e.32** 1s5.38™®" 11.02**

## Gignificant at 1 per cent level

Major quality attributes studied in the present
investigation were appearance, taste, flavour, colour texture and
astringency. Mean score for the organoleptic qualities of

cashewapple candy during the stcrage period of six months are

presented in Tabie 16.
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MEAN SCORE FOR THE ORGANOLEPTIC EVALUATION OF
CANDY
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From the results 14 was cbhserved that the appearance of

candy decreassed with the zdvancusent in the period of storage.
The appearance «f candy due t. faaing of colour and shrinkage of
fruit. Ketesz (1980) reported that appearance of pear candy

decreased with increase in storage periods.

Taste of candy declined during storage. It has been
reported by Tripathi et al. (1988) that a decrease in taste occur
in amla candy during storage. Flavour of cashewapple candy

maintained the maximum level upto third month of storage.

Low scores were obtained for candy for colour before

storage as well as during storage. The fading of colour on

storage was dus to the oxidation-reduction reaction which
resulted in Blsaching Y cnicur pigments. Karim (1992) reported
similar reduction oi colows 1 hikku leather during storage.
Studies conducted by Bengtsson (1964), Pawar et al. ({1985) and

Kalra (1990: nac revealed that heat application may stabilize the

colour and texture and that it also helps to remove the raw of

bitter taste.

In the case of texture of candy highest score was obtained
initially. It declined further during storage. Tripathi et al.

(1983) reported that acceptability of candy and dehydrated

products decreased with storage. Jayaraman and Gupta (1991)
reported tiat capaya ari dackfruit candy are rated higher in
appearence, flavcur angd Sexiure.
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4.4.3 Assessaent of miciabial in changes in cashewapple

products

The changes brought about in foods by way of breakdown of
protein, carbohydrate and fats and also of amino acids called
microbial spoilage (Samoon, 1992). Keeping quality of products
depends upcn ths microbial contamination. The presence of
flavour and a loss of appetitizing appearance indicated microbial

decay brought by the action of microorganisms.

Products like clarified juice, squash, wine, jam and candy
were assessed four microbial contamination during the early months

of storage. nl}! the produces except candy were found to be free

from contamirasion

On viewing under the microscope candy showed colonies of
Aspesgillus, peucillium and yeast which confirmed the presence
of microbial decay from fifth month onwards. The presence of
these microorganisms may be the cause of deterioration of the
dried produrcts. Since the product failed to maintain quality
attributes 1like colour, appearance texture, flavour and taste,

the storage study was discontinued after four month of storage.

Bhatnagar (19%21) reported that no activity of microorganism
were observed up to six months of storage in watermelon Jjam.
Bhatnagar et al! (1984 heail aobserved that‘ microbial attack on
muskmelon fam curing  zeverth month of storage. Analysis of

decayed drizd pomegranate by Kahtoni (1990) showed that the
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organism responsiitle were Agpesgillus and Pencillium. Kadam et al
(1991) found that complete absence of microorganism 1n
pomegranate wine stored for eight month. Sheeja (19953) reported
complete absence of microorganism in Karonda wine, candy and

canned products during eight months storage study.

In the present study, it can be concluded that a drastic
destruction of vitamin C was noticed in all products during
storage. Total phenol content in the product alsa showed a
decreasing trend. In clarified Juice, squésh and jam total
soluble solids, and reducing sugars increased during storage, but
in wine these constituenis decreased during storage. It was
ogbserved that the alcaoncoit content of wine also rose during the
storage of six months. In candy the total soluble and acidity
decreased «hile the reducing sugars and pH increased during six
month storage period. In the case of organoleptic qualities all
parameters were i1n decreasing trend in clarified juice, squash,
jam and candy. But in wine the scores for all quality attributes
raised during storage. The praoducts were assessed for microbial
contamination during storage period and was found that all the
products were free from microbial contamination except candy.
In candy species of yeast and fungus were detected during the

fifth and sixth months of sturage.
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SUMMARY

The study entitled "Qualitative changes in cashew apple
products in storage with special reference to vitamin C" was a
comprehensive investigation aimed to find out the gualitative
changes in different cashew apple products during storage with
special reference to vitamin C. The study was also aimed at the
organoleptic quality evaluation of the cashew apple products and

the microbial contamination of the products during storage.

’

Cashew apple fruite were collected from Kerala and
Tamilnadu. The processed products such as clarified Jjuice,
squash anc wirne were prepsrad from extracted cashew apple  juice
and products like jam and candy were prepared from whole fruit/
fruit pulp after removing the astringency by using PVP (Poly
Vinyl Pyroledone) at the rate of 1.4 gram/kg. The standard
procedures suggested by CFTRI and KAU were followed for the

preparation of products.

Analysis of cashew apple fruit showed 263 mg of vitamin C,
0.34 per cent total phenols, 3.10 of pH 0.18 per cent acidity,
11.2° Brix total soluble solids and 15.20 per cent reducing
sugar. Because of high content of vitamin C in cashew apple
fruit, the present investigation mainly given attention to the
changes in vitanir C (ontent in different products during

storage.
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Chemicsl analysizs of the products at fortnightly, monthly
and quarterly interval showed a decrease in vitamin € 1n all
products. The wvitamin C content of cashew apple products
before storage was analysed and found that clarified Jjuice got
the highest value (213.06 mg) and for squash (180.03 mg), wine

(40 mg), jam (49.8B6 mg) and candy (14.466 mg) respectively.

Before storage phenol content in different products such as
clarified Jju:ica (0.31 nper cent), squash (0.27 per cent!) wine

(0.33 per cent), Jam (0.16 per cent) and candy got 0.12 per cent.

pH of clerified juims (3.%0), sguash (4.40); wine (4.10), jam
(3.98) and candy (4.50). Acidity of clarified juice was 0.14 per
cent, squash (0.33 per cent) wine (0.70 per cent). Clarified

juice got a total soluble solids of 10.30° Brix, squash (53.80°
Brix), wine (19.60° Brix) jam (28.20° Brix) and candy (31.80°
Brix). Reducing sugars in clarified juice was found 14.04 per
cent, squash (17,03 per cent), wine (0.41 per cent), jam (15.21
per cent) and candy (13.70 per cent). Wine got an alcohol

content ef 8.70 per cent before storage.

Fortnight evaluation of vitamin C in different cashew apple

products showed a drastis decrease during storage. Analysis of

total phenn: centent wilh an interval of three months showed
increasing trernas in cjarifizd juice, squash, wine, jam and
candy.
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Monthly w@valuation of pH revealed that there was an
increase in clarified juice, squash, wine and jam but in candy it
was reduced. Acidity was lower in candy but in clarified Jjuice,
squash, wine and jam the value was 1increased with storage
periods. Total soluble solids increased in clarified juice,
squash and jam but it was lowered in candy. Reducing sugars was

also showed same trend. Alcoholic content of wine also increased

during storage.

Viewing the acceptability of the products it was observed
that clarified juice gor maximum score for appearance at sixth

month, taste and flavour decreased with advanced storage periods.

For scuasiv low scores were obtained for all the characters
but at the fresh stage after processing, it was oaobserved an
excellent one. The change in character may be due toc change in
qualitive attributes. At the same time wine got maximum score at
sixth month of storage and this in turn may be due to increased
fermentation. During storage of wine an improvement in strength
was noticed. Jam and candy showed a reduction 1in quality

attributes during storage period.

Microbial analysis throughout the storage period showed
complete absence of wmicro organisms in clarified juice, squash,
wine and jam. But iri candy colonies of Asperqgillus species,

Pencillium and yeast was detected on fifth month of storage.
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To summarise, it is the time that active steps has to be
taken for fullest exploitation of this gold mine. Cashew apple
products can easily prepared by processing the fruit. It has
proved that the products was organoleptically acceptable with a
good shelflife, The products could be given a boost by
distributing free samples to visitors and in arranging parties.

Let us hope that cashew products will get attention in near

future.
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APPENDIX 1

PROCEDURE FOR THE TRIANGLE TEST

In the triange test three sets of sugar solutions of
different concentrations were used. Of the three sets two
solutions were of identical concentrations and the women were
asked to identify the third sample which i1s of different

concentration.
EVALUATION CARD FOR THE TRIANGE TEST
Name of the piocuct t Sugar solution

Note : Two of the three
samples are 1dentical

Identified the odd samples

S1. No. Cocde No. Code No. of the Code No. of the

ot samples identical samples odd sample
1 X, ¥,2
e A,B,C
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CASHEW APPLE CLARIFIED JUICE

Name
Date
Time

Chavrateristics

Appeararce
Very Good
Gooad
Fair
Poor

Colour

Very acceptable
Acceptable

Slightly acceptable
Unacceptabie

Flavour

Very acceptaole
Acceptable

Slightly acceptable
Unacceptabie

Taste
Very Good
Good

Fair

Poor

Astringency

No astringency

Mild astringency
Moderate astringency
Strong astringency

AOPERNDIX T

SCORE CARD

(4)
(3
(2)
(1)

(&)
(3)
(a)
1)

(4)
(3)
(2)
(1)

(&)
(3)
=)
(1)

(43
(3)
(2)
(1)
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Name
Date
Time

Charateristics

1.

Appearance
Very Good
Good
Fair
Poor

Colour

Very acceprable
Acceptablz=

Slightly accentebie
Unaccegtabls

Flavour

Very accepiable
Acceptable

Slightly acceptable
Unacceptabic

Taste
Very Good
Good

Fair

Poor

Astringency

No astringency

Mild astringency
Moderate astringency
Strong astringency

APPENDIX 111

CASHEW APPLE SGUASH

(4)
(3)
(2)
(1)

(&)
(3)
(2)
(1:

{4
(3
(2)
(1)

(4)
(33
(2
(1

(4)
(3)
(29
(1)

)



Name
Date
Time

Charateristics

1.

Appearance
Very Good
Good
Fair
Poor

Colour

Wine red
Redish bivowr
Brown

Dark brown

Flavour

Very acceptable
Acceptatble

Slightly acceptable
Unacceptable

Taste
Very Good
Good

Fair

Poor

Clarity
Sparkling clear
Clear

Cloudy

with precipitate

Strength

vVery strong
Strong

Slightly stronyg
Not at =2if stroang

APPENDIX IV

CASHEW APPLE WINE

(4
(3)
(2)
(1)

{4)
(3)
2)
t1)

(4)
(3)
i)
(13

L)
(3
(2)
(1)

(4)
(3
(2)
(1)

(4)
13
2y
1}
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Name
Date
Time

Charateristics

1. Appearance
Very Good
Good
Fair
Poor

2. Colour
Very accontabix
Acceptat iz
Slightly accepntabis
Unacceptan.=

3. Flavour
Very accer zabie
Acceptable
Sligntly acceptable
Unacceptable

4. Texture
Very soft
Soft
Firm
Hard

5. Taste
Very Good
Good
Fair
Poor

6. Astringency
No astrirngency
Mild astr::ngerncy

Moderate asztringer s -

Strong aztr:ingency

APPENDIX V

CASHEW APPLE JAM
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Name
Date
Time

Charateristics

1.

Appearance
Very Good
Good
Fair
Poor

Colour

Very acceptatle
Acceptable

Slightly acceptable
Unacceptable

Flavou-

Very acceptable
Acceptable

Slightly acceptable
Unacceptable

Texture
Very suft
Soft

Firm

Hard

Taste
Very Good
Good

Fair

Poor

Astrirgency

No astringency

Mild astringency
Moderate astringency
Strong astringency

APPENDIX V1

CASHEW APPLE CANDY
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ABSTRACT

The study entitled "Qualitative changes in cashew apple
products in storage with special reference to vitamin C" s a
comprehensive studv aimed to find out the qualitative c¢hanges
that occur in cashew apple products 1n storage with more

attention tc vitamin C.

Results 7 the ziudv indicated that the fresh cashew apple
had a vicam:n I content of 263 mg/100g. total soluble solids
11.209Brix. reducy g suuat s 10 20 per cent, total phenol  0.34

per cent, acidity 0.18 per cent and pH of 3.1C.

Eefore U AQE iara fied julce prepared Trom cashew apple
had a vitanin J content of 213.06 mg/100g, total soluble solids

10.30°Brix, reducing sugars l4.04 per cent, total phenol 0.31 per

cent, aciditvy .14 per cent and pH 3.40.

Organoleptic evaluation of clarified juice before storage
received a mean scores of 3.50 for appearance, 3.80 for taste,

2.60 for flavour and &4 for astringency. For squash and jam, the

parameters tivg tast2., 7Vlz:vour and astringency secured the mean
score for «.uu. The coiocwy of jam recorded a mean score of  3.90
wine secure: e wmEan sooroge of 3,00 for appearance, 3.40 for taste,

3.15 for flavour. Z.v0 for colour. 3.80 for clarity, 3.00 for
strength &nd .00 for asty ingency. For candy taste, flavour,
texture and astringency attributes revealed a mean score of 4.00

and the score for appearance was 3.25 and 3.20 for colour.
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It was 7Tound that vitaminn C content of different cCashew
apple products like ctltarified julce, squash, wine, Jam and candy.,
fortnight 27 Y215 revealed that there was significant
differences between the time of preparation and length of storage
period. In the case of wine the vitamin C content and the time
of preparation was on par with one after fifteen davs. After
that there w~aw significant reduction in the vitamin C content

with the lncrzasing storage per-iod.

Month i analy=:ies of fotail sol'ible solids and reducing

sugars 1n clar:ivied juice, squash and jam was found to increase

with incresczsed storage time. But it was decrease/in wine. In
candy, total soluble solid was lowered during storage of six
months.

Total phenol content of all products showed decreasing
trend. Monchly analysis of acidity of different cashew apple

products like clarified juice, squacsh, wine and jJjam revealed an
increasing trend. But in candy it showed a decreasing trend. pH
of all products except candy were significantly lower after

storage when cumpared to i:i:tial levels.

Alcohn!l coten:s oy wee @ crease during storage. Before
storage it ~2i 5.70 per cent, while after six months of storage

it was to 14.00 per cent.

The rate of change of vitemin ¢ was found to decreace  as

-0.41 mg/100g, -0.34 mg/100g, -0.5&6 mg/100g, -0.54 mg/100g and



-0.953 mg/100g in clarified juice, squash, wine, jJam and candy

respectively.

Total soluble solids in clarified Jjuice (+0.26), squash

(+0.33), and jam (+0.46) increased during storage, but in wine

(-0.94) and candy (-0.45)#was found to decrease. . Reducing
sugars of c¢!'>-ified iuice (+0.24 per cent) squash (+0.03 per
cent) jam (+O . per cent) and candy (+0.11 per cent) was fotnd

to rige but i wire 0.7 per cant) was found to decrease.

The reive of changye 01 total phenol content in clarified
Juice (-0.0CI=3, squast. (-0.019), wine (-0.018), jam (-0.017),

candy (-0.013) was found to decrease during storage of s5ix

months.

pH of Jltarified juice. squazh, wine and jam were found to
decrease duering storage but 1n candy 1t was found to increase.
Acidity showed an increas%ytrend in clarified Juice (+0.01,
squash (+0.01), wine (+0.01) and Jam (+0.02) but in candy it was

found to decreases.

Organoicpiic  evxwiuatise of clarified juice found that the
score for appRarance 1*:‘@Aie43vvr a peri1od of six months. Taste
depicted a deoreasing tyend, when the period of storage
1nereased. PineE BCores abtained during fourth, fifth and sixth
months were significantly lower when compared to the initial
values recorded. There was reduction in flavour dur ing

101



storage. For squash the scoures tftor appearance, taste and flavour

decreased nver a period of six months.

Appearance of wine receilved maximum SCOres in  the six
months of storage. Highest score for taste was obtained during

the sixth mcnth of storage. The mean scores obtained for flavour

pefore storage was ~.19. after six months it attained a mean
score of 4.00. airengythy of wine also measured during storage.
Appea: o= ot iam  slowly diminishing as the storage
intervai ad-an.s. Tasta attributes, flavour and colour were also
found to dJdecline. Texture of Jjam showed no difference.
Appearance, taste and colour of candy declined during storage.

Flavour of cashew apple candy maintained the maximum level up to
third montii ot storage. All products assessed for microbial

contamination during early maonths of storage. All the products

except candy were found to be free from contamination.
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