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Abstract 

An experiment was conducted at JGKV, Raipur to assess the suitability of aonla cullivar viz. Banarsi, Chakaiya, 
Francis. Kanchan, Krislma, NA-10, NA-6 and NA-7 for preparation of squash and their shelflife. A recipe of 40 per cem pulp, 
60 per cent total soluble solids and 0.75 per cent acidity was found most ideal to prepare squash from Aon la. Among all the 
eight cultivars of aonla "Chakaiya" was found most suitable cullivar for preparation of squash. This squa~h remained 
acceptable up to period of six months during storage al room temperature. The total soluble solid, acidity, reducing sugar 
and total sugar of lhe squash increased continuously duri.ng storage while the ascorbic acid in contrast decreased. 
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Introduction 

Aonla (Emblica officinalis) a member of fami ly 
Euphorbiaceac drop their leaves during February-March 
and goes under dormant condition and fru it starts growth 
during rainy season . This character makes aonl a 
remunerative for wasteland and rain fed areas. As aonla is 
not consumable in fresh form or in raw state or even in the 
form of juice due to its highly astringent taste, its juice 
needs to be converted in the form of beverage to dilute its 
astringency. An attempt was therefore, made to ulili1..e this 
fruit as beverage in the form of squash because the quality 
of the processed products can be maintained from good 
quality of raw materials only. Therefore, the present 
e:xperimeDL was planned to screen ~ e aonla cullivars for 
making squash. 

Materials and methods 

Studies were performed on eightcultivars of aonla viz 
Banarasi, Chakaiya Francis, Kanchan, Krishna, NA-10,NA-
6 and NA-7. The fruits were obtained from Horllculture 
farm. I.G.A.U., Raipur. Harvesting of fruits and preparation 
of squash was done in the month of December. The squash 
of following recipes were prepared. R

1 
40 per cent pulp 

adjusted to 40 per cent TSS and 0.75 per cent acidity, R
2 

40 
per cent pulp adjusted lo 50 per cent TSS and 0.75 per cent 
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acidity,~ 40 per cent pulp adjusted to 60 per cent TSS and 
0.75 per cent acidity. For formulation of recipe the to1al 
soluble solids and total acidity present in the pulp were 
firs t determined and lhen remaining amount of sugar and 
citric acid were added. One litre of squash of each recipe 
was prepared by mixing lhe calculated amount of pulp, 
sugar, citric acid and water in different recipes. First sugar 
syrup was prepared by beating the mixture of sugar, water 
and citric acid and lhen it was blended with fruit pulp. 
Organoleptic quality of the recipes for aonla squash was 
evaluated by a panel of five judges who scored on a 9-
point Hedonic scale (Ranganna, 1997). The trial was 
conducted under the set up of randomized block design 
with U1e judges acting as blocks. The recipe, found ideal 
for aonla squash, was used for screening suitable cul ti var 
for squash. The bottles of aonla sq1iash were stored (from 
December to July) at room temperature to study the physico
chemical changes during storage. Toe pbysico-chemical 
study of fresh aonla fruits of different cultivars alongwilh 
the same for stored squash were determined as pc.r the 
method described by Ranganna (I 997). Toe TSS was 
measured using a hand refrcc tameter. The ti trahle acidity 
was ~etermincd by lltrating against N/1 O sodium hydroxide 
~01t_1tton ofU1oroughly mixed sample with phenolphthalein 
11~d~cator: 111e acidity was expressed in term of per cem 
cttnc acid of juice. The ascorbic acid (mg/l 00g) was 
d~termined by titrate known weight of sample with 2,6· 
d1~hlorophenol indophenol dye using metaphosphoric , 
acid as~ stabilizing agent. The reducing sugar in a sample 
was estunated by determining the volume of the unknown 1 

sugar solution required to completely reduce a measured 
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volume of feltlings solution. The total sugar J>ercc 1 . 1il 
1 

• n age 
was sin ar y es11mated after acid inversion. 

Result and discussion 

~e fr°:5h fruit was anal)"led for TSS, acidity, sugar 
and ascorbic acid. Results are presented in Tahle-1. The 
results of organoleplic evaluation (Table 2) indicates a 
significant difference between the recipes with respect 1o 

Tuble-1. Perceutagc ofTSS, Acidity, Sugnr nnd Ascorbic ncld 
(mg/I OOs pulp) in diffcrcnl cultivnrs of aonln. 

Culth·:ir TSS Acidity Sugar Ascorhlc 
11<:lcl 

Reducing Tot:il 

Banarsi 1088 2.07 2.63 3.113 431.4 

Chokaiya 7.74 1.87 J.69 3.44 445.7 

Francis 8.25 2.2 2.00 3.54 3.80.0 

Kanchan 9.66 1.87 2.21 2.83 40CJ.O 

Krishna I J.75 1.99 2.54 3.115 455.6 

NA-10 7.94 1.115 2.09 3.83 3.87.6 

NA-6 9.28 1.76 2.01 3.39 420.6 

NA-7 9.97 2.04 2.70 3.77 381 .5 

acceptability of aonla squash. A significantly highest score 
of 7.6 was recorded for acceptability of aonla squash in 
Recipe R-3 having 40percent aonla pulp, 60 per cent total 
soluble solids and 0. 75 per cent acidity followed by Recipe 
R-1 with score 6.4. The least organoleptic score 6.2 was 
recorded in case of Recipe R-2. The data recorded on 
organoleptic quality of squash prepared from different 

Tahlc-2 : Average organoleptic score for recipe slandardizalion 
of squash of a.onla. 

Recipe 

40% pulp adjusted to 40% TSS 

and 0.75% acidity 

40% pulp adjusled to 50% TSS 

and 0.75% acidity 

40% pulp adjusled to 60% TSS 

and 0. 75% acidity 

SE(m)± 

co (5%) 

Aven1ge score 

7.6' 

0 .32 

1.06 

The supersc:ripL~ indicole the treatment means with same letler 
are nt par nt 5% level of significance while the means with diffcr
enl lcllcrs ore significantly different nt 5% level. These leuers 
have been arfiJtcd based on CD-value comparisons oftreatmenl 
means. 
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cullivars of aonla are presented in Table-3. The squash 
prepared from the Chakaiyn cultivar recorded significantly 
highest organolcptic score 8.4. 1l1e Chakaiya has also been 
reportctl to be suitable for preparation of beverages by 
Singh and Pathak (1987). Singh and Kumar(1995) anti Nath 

'fahle-3 : Screening ofaonla cullivars for preparation 
of squash 

Cullivars AverJge organolepticscore 

Banarasi 1.0~ 

Chakaiya 8.4• 

Francis 6.o• 

Kanchan 6.2cd 

Krishna 6.4 ~cd 

NA-10 6.8 ... 

NA-6 6.04 

NA-7 6.6 ..... 

SE(m)± 0.23 

CD (5%) 0.67 

and Sharma (1998). The squash prepared from Banarsi 
stood second highest within acceptable limit of score 7.0, 
however, it was s1atisLically at par with those of Krishna, 
NA-10 and NA-7 at 5 per cent sigolficant level. Both the 
cultivars NA-6 and Francis recorded least organoleptic 
scores of 6.0 for aonla squash, which was statisticaJJy at 
par with cullivars Kanchai1, Krishna and NA-7. 

A gradual change was recorded upto 6 months in the 
physico-chemical composition of aonla squash of Cbakaiya 
cultivar during storage as evidenced by the organoleptic 
scores presented in Table 4. After 6 months the 
deterioration in composition of squash was rapid which 
brought down the scores below 7 and the product becam~ 
unacceptable for consumption. Further, the perusal of 
Table 4 indicates that the TSS. liliablc aciuity, reducing 
and 101:11 sugar ofChakaiya squash increased continuously 
during storage. Toe significant changes were observed 
almost every month for TSS and Acidity. I fowcver, the 
changes lo reducing ancl total sugar were slow. Ascorbic 
acid of the squash decreased continuously during storage. 
An increase in TSS during storage may possibly be due to 
the conversion of polysaccharides into sugar. The 
degradation of pectin substances of pulp imo solubl~~olids 
might have conliibuted towards an increa~e lo ac1d11~ of 
aonla beverage. TI1e reason for rise in reducing sugar nught 
be ascribed to the conversion of non-retluciog sugar to 
reducing sugar due to the process ofhydroly~is. Similarl_y 
U1e increase in total sugar might he due to parual hydrolysis 
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of complex carbohydrates. And lhe hydrolysis must have 
been accelt:rated due Lo high tempcralure and aciuity. The 
reduction in ascorbic acid may be due Lo oxidalion by 
trapped oxygen in glass bottlcresulling in lhc formalion of 
dehydroascorbic acid. These 1.:hemical changes in 
beverages of aonla juice during storage have been report cu 
by Mehta and Rahotre (1976); in squash oflitchl by Singh 
and Singh (]994); in squash of pomegranate by Prnsad and 
M ali (2000). 
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