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Lime blended Amlasguash with 25 per cent juice containing amlapulp and limejuiceintheratio of
1:3,1:1 and 3:1 and 40, 45 and 50°brix T.S.Swas prepared and subjected to physico-chemical analysis
at 0, 30, 60 and 90 days of storage and organoleptic rating at 90 days of storage. An increasing
trend in pH, total soluble solids and total sugars, reducing sugars and decreasing trend in acidity,
crude protein, fibre, tannins, non-reducing sugars and ascorbic acid was noticed during storage
period of 90 days. Squash prepared with 25 per cent pulp (amlapulp and limejuicein theratio of
1:3), 40°B total soluble solids was found to be the best recipe for organoleptic qualities like
appearance, aromaand flavour, taste and overall acceptability.
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he Amla (‘Aonla’) (Phyllanthus emblica or

Emblica officinalis Gaertn), also known as Indian
Gooseberry is a minor sub-tropical deciduous tree
belonging to the family Euphorbiaceae. It is used for
various ailments in the Indian system of medicine. It
possesses pronounced expectorant, antiviral, cardiotonic,
hypoglycemic and antioxidant activities (Kalra, 1988).
Amlafruit contains89to 94% pulp, 0.8to 2% fibre, 10to
14% total soluble solids, 1.4 to 2.4% acidity, 700 to 900
mg vitamin C/100g pulp, 2.4 to 3.1% pectin and 2 to 3%
phenols(Singh etal., 1993). Fruit of amlaisnot consumed
infresh form because of its astringency and fruitsduring
their peak harvesting season go as awaste dueto limited
usage. However, it has the potentiality of becoming a
popular fruit if suitably processed into value added
products which have great importance in alleviating
mal nutrition among rura population in addition to severa
health benefits. The present study was carried out to
devel op value-added squash blended with limefromamla
fruits to minimize losses due to improper handling and
unmarketability of fruits.

MATERIALS AND METHODS

Well matured amla fruits of uniform size and free
from bruises were collected from forest localities of
Karnataka. The collected fruits were washed thoroughly
with clean water and boiled for five minutes with equal
amount of water for easy separation of seed and pulp
(Singh and Kumar, 1995). The pulp is then fed into a
warring blender for mashing into fine texture using the
same boiled water. Thus extracted pulp was used for
preparation of lime blended sguash with the following

ingredients.

The prepared squash wasfilled into the pre-sterilized
bottles of 200 ml capacity and sealed air tight using crown
caps with the help of crown corking machine. Then the
product was processed in boiling water for 25 minutes,
cooled immediately and stored at room temperature for
further observations. Stored squash was analyzed for
physico-chemical parameters at 0, 30, 60 and 90 days of
storage.

Recipesfor lime blended squash ‘

Recipe Pulp / juice content (25%) TSS Acidity
No. AmlaPulp Limejuice  ('Brix) (%)
1. 25 75 40 14
2. 25 75 45 14
3. 25 75 50 14
4, 50 50 40 11
5. 50 50 45 11
6. 50 50 50 11
7. 75 25 40 1.0
8. 75 25 45 1.0
9. 75 25 50 1.0

The pH was measured using Toshniwal digital pH
meter (Model DI 707). Total soluble solids content was
recorded using Erma-hand refractometer. Titrable acidity
(as citric acid) and ascorbic acid were estimated by
methods suggested by Ranganna (1977). Total and
reducing sugars were estimated by Shaffer-Somogyi
method (Somogyi, 1945). Crude protein was calculated
by multiplying per cent nitrogen content with the factor
6.25. Per cent nitrogen content was determined by Micro-

*HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



A. HARSHAVARDHAN REDDY AnD V. CHIKKASUBBANNA

Kjeldhal method described by (A.O.A.C., 1970). Crude
fibre was expressed as grams per 100 g of sample
(A.O.A.C., 1970). Tannin content was calculated by
&fparing the absorbance to that of standard curve
(Ranganna, 1977).

Lime blended amla squash was evaluated at 90 days
of storage for sensory attributes such as appearance,
aroma and flavour, taste and overall acceptability by a
pandl of 10 judgesby numerical scoring method (Amerine
et al., 1965).

Inthisexperiment, factorial completely randomized
design (factorial CRD) was adopted. Observations on
various parameterswere recorded with threereplications.
The datawas analyzed and main interaction effectswere
presented (Sundarargj et al., 1972).

RESULTS AND DISCUSSION

ThepH of squashindicated anincreasing trend during
three months storage period (Table 1). A corresponding
decreasein acidity dueto chemical reactionstaking place

between organi ¢ acids and pigments could beresponsible
for change in pH (Kannan and Thirumaran, 2001).
Analogous observations were recorded by Gaanana
(2002) in amlajuice and Thakur and Barwal (1998) in
squash fromkiwi fruit.

A dlight increase in total soluble solids content of
stored amla squash was noticed. This might be due to
increasein sol uble solids content and total soluble sugars
caused by hydrolysis of polysaccharides like starch,
cellulose and pectin substancesinto simpler substances.
This indicates that during storage there was change in
pul p composition. Similar resultswere observed insquash
prepared from lemon, jack, bael and orange (Bhatia et
al., 1956 and Jain et al., 1984).

Acidity of amlasquash witnessed adecreasing trend
during storage period. This might be attributed to
hydrolysis of polysaccharides and non-reducing sugars
whereacidisutilized for converting themto hexose sugars
(reducing sugars) or complexinginthe presence of metal
ions. The declining trend might also be due to chemical

Tablel: Changesin pH, TSS, acidity and ascor bic acid content of lime blended amla squash during storage

pH TSS (°Brix) Acidity (%) Ascorbic acid (mg/100g)
Factors 30 60 90 30 60 90 30 60 90

Fresh days days days Fresh days days days Fresh days days days Fresh 30 days 60 days 90 days
Pulp (25%)
Amla: Lime
2575 (AL, 264 271 279 284 4500 4553 4631 4707 147 142 135 129 4170 3234 29.00 26.96
50:50 (ALp) 253 263 270 276 4500 4558 4640 4714 117 112 106 1.02 5190 4331 38.66 33.30
7525 (ALz) 241 249 256 264 4500 4555 4633 4722 101 097 095 094 6341 49.65 46.69 42.00
F ta * * * * - NS NS NS * * * * * * * *
SE+ 0.00 0.00 0.00 0.00 - - - - 0.00 0.00 0.00 0.00 054 061 056 059
C.D.(P=0.05) 0.02 002 0.01 0.01 - - - - 000 001 0.00 000 162 180 168 176
TSS (°Brix)
40(Ty) 254 262 269 274 4000 4053 4136 4223 121 117 123 109 5246 4029 37.16 3234
45 (Ty) 253 262 269 275 4500 4547 4622 4697 121 117 123 108 5190 4242 3811 33.78
50(T3) 252 260 268 275 5000 50.66 5145 5223 122 117 123 108 5264 4260 39.09 36.14
F test NS NS NS NS - * * * NS NS NS NS NS * * *
SE+ - - - - - 004 004 004 - - - - - 061 056 059
C.D. (P=0.05) - - - - - 012 014 012 - - - - - 183 168 176
Interaction
AL T, 266 275 281 286 4000 4050 4120 4216 146 141 134 128 4281 3086 2863 2529
AL;T, 264 272 278 284 4500 4543 4626 4686 147 143 135 129 4058 3475 29.19 26.40
AL T3 264 271 277 285 5000 5036 5136 5204 148 142 136 129 4170 3141 29.19 29.19
AL,T; 254 264 270 276 4000 4036 4154 4223 117 112 107 104 5227 4190 36.81 31.24
AL,T, 254 264 271 276 4500 4530 4643 4696 117 111 106 1.02 5116 4458 4015 3291
AL,T; 253 263 271 277 50.00 5070 51.46 5223 116 112 1.06 101 5227 4347 39.04 3575
AL3T; 242 250 257 264 40.00 4043 4130 4203 101 096 095 094 6229 4810 46.05 40.48
AL3T, 243 250 258 265 4500 4550 46.16 47.90 1.01 097 095 094 6316 4793 4499 4203
AL3T3 239 246 255 265 50.00 50.63 5153 5226 1.00 097 094 093 6396 5294 49.04 43.49
F tw * * * * - * * * * * * * * * * *
SE+ 001 0.01 0.00 0.00 - 0.07 0.08 007 000 000 000 000 094 107 098 1.02
CD.(P=0.05 0.03 003 0.02 0.02 - 023 025 021 001 001 001 001 o081 318 291 3.05

* indicates significance of value at P=0.05

NS : Non significant
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interaction between the chemical constituents of juice
induced by temperature influencing enzymatic action
(Palaniswamy and Muthukrishnan, 1974). Bhatia et al.
(1956) reported that degree of reduction in acidity is
depending on concentration of sugar and is a general
phenomenon during storage of beveragesin the presence
of sugars. Reduction in acidity during storage was noticed
by Awan et al. (1980) inlemon squash and Jasim Ahmed
(1996) in watermel on squash.

Ascorbic acid content reduced considerably during
storageperiod. The declinein ascorbic acid concentration
could be due to thermal degradation during processing
and subsequent oxidation in storage asit isvery sensitive
to heat and pressure treatment, oxidation and light (Brock
et al., 1998). Both ascorbic acid and dehydroascorbic
acid are highly volatile and unstabl e forms of vitamin-C.
Ascorbic acid content of the squash was dependent on
level of pulp used. Hence, throughout the storage period
in spite of degradation of ascorbic acid, higher
concentration of ascorbic acid was found in the recipes

with maximum pul p content. Similar trend of decliningin
ascorbic acid content of stored products was noticed by
Roy and Singh (1979a) in bael fruit squash.

Tota sugar content of amlasguash increased sligﬁ%
during storage period (Table 2). This could be attributed
to thefact that, the hydrolysis of polysaccharides during
storageresultedinincrease of soluble sugars. Total sugars
of squash were dependent on the total soluble solids as
anticipated. There was considerable rise in reducing
sugars and corresponding declinein non-reducing sugars.
Thiscould bedueto inversion of non-reducing sugarsto
reducing sugars caused by acids present in squash.
Enzymes (invertases) could also contribute to this
inversionto alittle extent. Therate of inversion wasrapid
initialy, which may bedueto avail ability of more substrate
for inversion at initial stages.

Increase in reducing and total sugars and decrease
in non-reducing sugars during storage is a general
phenomenon as noticed by Roy and Singh (1979a) in bael
squash and Awan et al. (1980) in orange, lemon and bael

Table2: Changesin sugarsand crude protein content of lime blended amla squash during storage

Total sugars (%) Reducing sugars (%) Non-reducing sugars (%) Crude protein (%)
Factors Fresh 30 60 90 Fresh 30 60 90 Fresh 30 60 90 Fresh 30 60 90
days days days days days days days days days days days days
Pulp (25%)
Amla: Lime
25:75 (ALy) 37,70 37.80 3794 3802 852 2116 27.61 3212 29.17 16.63 1030 590 020 020 020 0.19
50:50 (AL,) 3768 37.85 3795 38.04 861 2189 2841 3237 29.06 1593 942 567 026 025 025 025
75:25 (ALg) 38.06 38.13 3824 3837 879 2255 2919 3286 29.26 1557 9.05 550 031 031 031 031
F test NS NS NS NS NS * * * NS * * NS * * * *
SE. + - - - - - 0.12 010 0.13 - 0.13 0.13 - 0.00 0.00 0.00 0.00
C.D. (P=0.05 - - - - - 0.37 030 0.39 - 0.38 0.40 - 0.00 0.00 0.00 0.00
TSS (°Brix)
40(T,) 33.05 3311 3332 3346 697 20.14 2637 29.23 26.07 1297 6.86 423 025 025 025 025
45 (Ty) 3826 3844 3852 3856 9.12 2215 2849 3318 29.14 1628 997 538 026 025 025 0.25
50(T5) 4213 4223 4230 4241 9.84 2331 30.35 3495 3229 1889 1195 746 025 025 025 025
Ftest * * * * * * * * * * * * NS NS NS NS
SE. + 0.15 011 0212 012 015 0212 010 013 010 013 013 0.13 - - - -
C.D.(P=0.05) 047 034 036 026 045 037 030 039 032 038 040 0.39 - - - -
Interaction
ALT; 3242 3253 3286 3293 6.29 1932 2517 2894 26.13 1321 7.8 398 020 020 019 0.19
ALT, 3841 3854 3863 3874 818 2156 2790 3255 30.23 1698 10.72 6.19 020 0.20 0.20 0.19
ALT3 4228 4233 4234 4240 9.71 2261 29.78 3468 3257 1971 1255 7.72 019 019 019 0.18
AL,T; 3358 3359 3371 3382 690 20.16 26.89 29.13 26.68 1343 6.64 4.69 025 025 024 024
AL,T, 3757 3794 38.04 3805 9.12 2202 2824 33.07 2845 1592 964 498 026 025 025 0.25
AL,T3 4189 42.02 4211 4225 9.82 2349 30.12 3490 3206 1846 1199 735 026 025 025 025
AL3T; 3315 3321 3338 3362 7.13 2094 27.07 29.60 26.05 1227 631 401 030 030 0.30 0.29
AL3T, 38.79 3884 3889 3890 925 2289 29.34 3391 2954 1595 954 498 031 031 030 0.30
AL3T3 4213 4234 4247 4258 9.98 2384 31.16 3538 3224 1850 1131 720 030 029 029 0.29
Ftest * * * * * * * * * * * * * * * *
SE. + 0.27 020 021 021 026 021 017 023 018 022 023 023 0.00 0.00 0.00 0.00
C.D.(P=0.05 081 059 063 063 079 065 053 068 056 067 078 0.68 0.00 0.00 0.00 0.00

* indicates significance of value at P=0.05 NS : Non significant
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Table 3: Changesin crude fibre and tannins content of lime blended amla squash

Factors Crude fibre(%) Tanning(%)
Fresh 30 days 60 days 90 days Fresh 30 days 60 days 90 days
206Ip (25%)
Amla: Lime
25:75 (ALy) 0.43 0.43 0.43 0.43 0.35 0.30 0.26 0.21
50:50 (ALy) 0.55 0.55 0.54 0.54 0.44 0.38 0.32 0.26
75:25 (ALy) 0.67 0.67 0.66 0.66 0.54 0.47 0.40 0.33
F ta * * * * * * * *
SE. £ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C.D. (P=0.05) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TSS (°Brix)
40(Ty) 0.55 0.55 0.54 0.54 0.44 0.38 0.33 0.27
45 (Ty) 0.55 0.55 0.55 0.54 0.44 0.38 0.33 0.27
50(T3) 0.55 0.55 0.55 0.55 0.44 0.38 0.33 0.27
F test NS NS NS NS NS NS NS NS
SE. £ - - - - - - - -
C.D. (P=0.05) - - - - - - - -
Interaction
AL T, 0.43 0.43 0.43 0.43 0.35 0.30 0.26 0.21
AL;T, 0.43 0.43 0.43 0.43 0.35 0.31 0.26 0.22
AL T3 0.44 0.44 0.43 0.43 0.35 0.30 0.26 0.21
AL,T; 0.55 0.55 0.54 0.54 0.45 0.38 0.33 0.27
AL,T, 0.55 0.55 0.54 0.54 0.44 0.38 0.32 0.26
AL,T; 054 0.55 0.55 0.55 0.44 0.38 0.32 0.26
AL3T, 0.67 0.66 0.66 0.66 0.54 0.47 0.40 0.33
AL3T, 0.68 0.67 0.67 0.67 0.53 0.47 0.40 0.32
AL3T3 0.67 0.67 0.66 0.66 0.51 0.48 0.40 0.33
F ta * * * * * * * *
SE. £ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C.D. (P=0.05) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

* indicates significance of value at P=0.05

fruit squash.

Crude protein content of squash was not altered
much during storageindicating the stability of nitrogenous
substances. As expected, squash with higher pulp or juice
content retained more crude protein throughout storage
period. Palaniswamy and Muthukrishnan (1974) noticed
similar trend in lemon sgquash.

Therewasalittle decreasein crude fibre content of
stored amlasquash (Table 3). squash prepared with more
of pulp content retained better crude fibre content
throughout storage period. Thedietary fibreiscomposed
of mainly complex polysaccharideslike cellulose, hemi-
cellulose, gums, mucilages and pectins. A meagre
decrease in crude fibre concentration of stored squash
might be due to heat treatment during sterilization and
hydrolysis of polysaccharides by enzymes and acids.
Palaniswamy and Muthukrishnan (1974) obtained
analogousresultsin lemon squash.

Tannins content of squash decreased slightly during
storage period. Squash with higher pulp retained more
tannins. Initial content of tanninsin the squash compared

NS: Non significant

to fresh pulp was less, which may be due to thermal
degradation during pasteurization and processing. The
decrease in tannins content might also be due to the
increased activity of polyphenol oxidase (PPO) enzyme
activity. Ghorai and Vijay Sethi (1996) obtained similar

Table 4 : Organoleptic scores of lime blended amla squash at
90 days of storage

Interaction ~ Appearance A;?aTgl?Pd Taste acc%gat?: : ity
AL.T, 4.45 4.58 4.40 4.66
AL.T, 4.16 391 3.87 4.18
AL,Ts3 3.91 3.75 3.58 3.87
AL,T, 391 4.00 3.50 3.75
AL,T, 4.08 3.50 3.75 3.75
AL,T; 3.87 3.40 3.33 3.50
AL3T, 3.75 3.58 3.87 3.37
AL3T, 3.50 3.47 3.47 3.62
AL3T3 3.58 3.40 3.75 3.75
F ta * * * *
SE. 0.09 0.08 0.08 0.14
C.D. (P=0.05) 0.26 0.23 0.23 0.40

* indicates significance of value at P=0.05
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results on storage of amlafruit.

Overall acceptability of squash was influenced by
the interaction effect of pulp and total soluble solids.
Squash prepared with 25 per cent pulp (amla pulp and
limejuiceintheratioof 1:3), 40°B total solublesolidswas
found to be the best recipe. Organoleptic qualities like
appearance, aroma and flavour, taste and overall
acceptability were best in the recipe which might be due
toinfluence of amlapulp andlimejuice, better consistency
and acceptable sugar acid ratio (Table 4).

Squash was free from microbial spoilage during
storage. There were no defective remarks regarding the
fermentation of squash by the organoleptic evaluation
pandl.
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