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ABSTRACT

Amla jam with 45 and 50 per cent pulp,68 and 70%rix T.S.S was 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. Jam prepared with 45 per cent pulp, 70°B total soluble solids and 1per cent acidity was found to be
the best recipe for organoleptic qualities like appearance, aroma and flavour, taste and overall acceptability.
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|NTRODUCTION

The 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 said to be
native of tropical Asiaand found growingwildintropical
forests of India as well as on the hill sopes up to an
elevation of 1300 m from mean sealevel. It isahardy
plant which grows without much care and thus an ideal
treefor dry regions.

The fruits are light green at first, but when they
mature become dull greenish yellow. Fruits have nearly
spherical and globular shape, smooth surface with six
obscure vertical furrows (Tewari et al., 2001).

Amla is used for various ailments in the Indian
system of medicine. It possesses pronounced expectorant,
antiviral, cardiotonic, hypoglycemic and antioxidant
activities(Kalra, 1988).

Amlahasbeen highly extolled for its medicinal and
nutritional properties. Fruitsduring their peak harvesting
season go as a waste due to limited usage. Therefore,
devel opment of value added products could find national
and international markets and have great importance in
aleviating malnutrition amongrural populationinaddition
to several health benefits.

Hence, it is proposed to standardize recipes for
development of commonly used products such as jam.
This would result in emerging suitable technology for
utilization by the processing industries.

MATERIALS AND METHODS

Theamlafruitswere collected from forest localities
of Karnataka. Well matured fruits of uniform size and
freefrom bruises were used for the experiment. Selected
fruitswerewashed 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 isthen fed into awarring blender for mashing
into fine texture using the same boiled water. Thus,
extracted pulp was used for preparation of jam with the
followingingredients.

Recipes for jam:

Recipe No. Pulp (%) TSS(°B) Acidity (%)
1 45 68 1.0
2. 45 70 1.0
3. 50 68 1.1
4, 50 70 1.1

Theprepared jamwasanayzed for physi co-chemical
characteristics and assessed for its acceptability by
organol eptic evaluation at 90 days of storage.

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-
Kjeldha method described by (AOAC, 1970). Crudefibre
was expressed as grams per 100 g of sample (AOCAC,
1970). Tannin content was calculated by comparing the
absorbance to that of standard curve (Ranganna, 1977).

Amlajam was evaluated at 90 days of storage for
sensory attributes such as appearance, aromaand flavour,
taste and overall acceptability by apanel of 10 judges by
following numerical scoring method (Amerine et al.,
1965).

Inthisexperiment, factorial completely randomized
design (FCRD) was adopted. Observations on various
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parameters were recorded with three replications. The
data was analyzed and main interaction effects were
presented (Sundarargj et al., 1972).

RESULTS AND DISCUSSION

The pH of jamindicated an increasing 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 Gaganana
(2002) in amlajuice and Thakur and Barwal (1998) in
squash fromkiwi fruit.

A dlight increase in total soluble solids content of
stored amlajamwasnoticed. Thismight be duetoincrease
in soluble solids content and total soluble sugars caused
by hydrolysis of polysaccharideslike starch, cellulose and
pectin substancesinto simpler substances. Thisindicates
that during storage therewas changein pulp composition.
Similar results were observed in nectar and jam of
muskmelon (Katiyar et al., 1967) and in papaya jam
(Saravanan et al., 2004).

Acidity of amlajam witnessed a decreasing trend
during storage period. This might be attributed to
hydrolysis of polysaccharides and non-reducing sugars

whereacidisutilized for converting them to hexose sugars
(reducing sugars) or complexingin the presence of metal
ions. The declining trend might also be due to chemical
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.

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 jam 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
pulp content. Similar trend of declining in ascorbic acid
content of stored papaya jam was noticed by Saravanan
et al. (2004).

Total sugar content of amla jam increased slightly

‘Table 1: Changesin pH, TSS, acidity and ascor bic acid content of amla jam during storage

Factors pH TSS (°Brix) Acidity (%) Ascorbic acid (mg/100g)
Fresh d:;?/s dg?/s d?i?/s Fresh d:;?/s dg?/s digs Fresh dsz;?/s dg?/s dz?/s Fresh 30 days 60 days 90 days|
Pulp (%)
45 (J) 292 298 308 315 69.00 69.60 70.36 71.13 1.00 096 0.93 0.88 152.14 133.82 119.24 104.20
50 (&) 294 303 312 318 69.00 69.68 7041 7123 116 112 1.06 1.03 167.22 14448 126.41 114.91
Ftest * * * * - NS NS NS * * * * * * * *
SE. £ 000 000 0.00 0.00 - - - - 000 000 000 000 048 039 052 059
CD.(P=0.05) 001 001 001 0.02 - - - - 001 001 001 001 156 128 169 192
TSS(°Brix)
68(Ty) 293 300 310 316 68.00 6856 69.30 70.08 1.08 1.04 1.00 0.96 160.66 14096 12394 111.36
70 (Ty) 292 301 310 317 70.00 70.71 7148 7228 108 104 1.00 095 15871 137.34 121.71 107.75
F test NS NS NS NS - * * * NS NS NS NS * * * *
SE. + - - - - - 0.06 003 0.03 - - - - 048 039 052 059
C.D. (P=0.05) - - - - - 001 011 o011 - - - - 156 128 169 192
Interaction
IT, 293 299 308 314 68.00 6853 69.33 70.03 1.01 096 0.93 0.87 15381 13549 120.63 106.43
IT, 291 297 307 316 7000 7066 7140 7223 1.00 096 093 0.88 15047 132.15 117.85 101.98
T 295 301 311 318 68.00 6860 69.26 70.13 115 111 1.06 1.03 16750 146.43 127.24 116.30
BT, 294 305 314 318 7000 70.76 7156 7233 1.16 112 1.05 102 166.95 14253 12557 113.52
F test NS * NS NS - NS * NS * * * * * * * *
SE. + - 000 - - - - 0.04 - 000 000 000 000 068 055 073 083
C.D. (P=0.05) - 002 - - - - 0.16 - 001 001 001 001 221 18 104 272

* indicates significance of value at P=0.05 NS : Non-significant
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during storage period (Table 2).Thiscould be attributed ~ storageresultedinincrease of solublesugars. Total sugars
to thefact that, the hydrolysis of polysaccharidesduring  of jam were dependent on the total soluble solids as

\Table 2: Changesin sugarsand crude protein content of amla jam during storage

Total sugars Reducing sugars (%) Non-reducing sugars (%) Crude protein (%)

Factors

Fresn d::l?/s dz?/s dzgs Fresh digs d?at(;/s dzgs Fresh digs d?ags dztgs Fresh dzgs dgtgs di?/s
Pulp (%)
45 (J) 61.76 61.87 61.89 61.93 11.57 21.66 29.18 33.23 50.19 4020 32.70 2869 026 026 025 0.25
50 (&) 61.79 61.88 61.97 61.94 12.06 23.17 30.40 33.89 49.72 3870 3150 2805 029 028 028 0.28
F test NS NS NS NS * * * NS Ns * * * * * * *
SE. £ - - - - 006 022 024 - - 015 015 019 000 0.00 000 0.00
C.D. (P=0.05) - - - - 021 073 0.80 - - 049 051 063 000 0.00 000 0.00
TSS (°Brix)
68(T1) 61.32 61.47 6148 6143 11.05 2153 2921 33.24 50.27 39.93 3227 2818 027 027 027 0.27
70 (Ty) 62.23 62.28 62.38 6244 12.05 23.30 30.37 33.88 49.64 3897 3201 2855 027 027 027 0.27
F test * * * * * * * NS * * NS NS * * NS NS
SE. % 001 0.00 002 001 006 022 024 - 0.04 0.15 - - 0.00 0.00 - -
CD.(P=0.05) 0.05 002 008 005 021 073 0.80 - 0.13 0.49 - - 0.00 0.00 - -
Interaction
IT 61.35 61.38 61.42 61.46 10.85 20.26 2847 32.98 50.50 41.12 3294 2848 026 025 025 025
IT, 62.18 62.27 62.36 62.39 12.29 23.06 29.89 3349 49.88 39.20 3247 2890 026 026 025 025
N 61.30 61.45 6155 6140 11.25 22.80 29.95 33,51 50.04 3865 31.60 2788 029 028 028 0.28
LT, 62.28 62.30 62.39 6249 12.88 2354 30.85 34.28 4940 38.75 3154 2821 029 029 028 0.28
F test * * * * * * * NS * * NS NS NS NS NS NS
SE £ 002 001 004 003 009 032 035 - 0.07 0.21 - - - - - -
CD.(P=0.05 0.08 004 012 0.09 029 104 114 - 0.22 0.69 - - - - - -
* indicates significance of value at P=0.05 NS : Non-significant

Table3: Changesin crudefibre and tannins of amla jam during storage

Factors Crude fibre(%) Tannins(%)

Fresh 30 days 60 days 90 days Fresh 30days 60days 90days
Pulp (%)
45 (3) 141 141 1.40 1.40 1.16 1.02 0.86 0.71
50 (3,) 157 157 1.56 1.56 1.30 114 0.98 0.80
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)
68(T,) 1.49 1.49 1.49 1.48 1.23 1.08 0.92 0.76
70 (Ty) 1.49 1.49 1.48 1.48 1.23 1.08 0.92 0.75
F test NS NS NS NS NS NS NS NS
SE. - - - - - - - -
C.D. (P=0.05) - - - - - - - -
I nteraction
Ty 141 1.41 141 1.40 1.17 1.02 0.86 0.71
T, 141 1.41 1.40 1.40 1.16 1.02 0.87 0.73
N 157 157 156 156 1.28 1.15 0.98 0.81
LT, 1.57 157 1.56 1.56 1.30 1.13 0.97 0.79
F test NS NS NS NS * * * *
SE. - - - - 0.00 0.00 0.00 0.00
C.D. (P=0.05) - - - - 0.00 0.00 0.00 0.00
* indicates significance of value at P=0.05 NS-Non significant
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anticipated. There was considerable rise in reducing
sugars and corresponding declinein non-reducing sugars.
Thiscould be dueto inversion of non-reducing sugarsto
reducing sugars caused by acids present in jam. Enzymes
(invertases) could also contribute to this inversion to a
littleextent. Therate of inversonwasrapidinitialy, which
may be dueto availability of more substratefor inversion
atinitial 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 (19794) in bael
squash and Saravanan et al. (2004) in papaya fruit jam.

Crude protein content of jam was not altered much
during storage indicating the stability of nitrogenous
substances. As expected, jam with higher pulp content
retained more crude protein throughout storage period.
Pal aniswamy and M uthukrishnan (1974) noticed similar
trend in lemon sguash.

Therewasalittle decreasein crude fibre content of
stored amla jam (Table 3). Jam prepared with more of
pul p content retained better crudefibre content throughout
storage period. The dietary fibre is composed of mainly
complex polysaccharideslike cellulose, hemi-cellulose,
gums, mucilages and pectins. A meagre decreasein crude
fibre concentration of stored jam might be due to heat
treatment during sterilization and hydrolysis of
polysaccharides by enzymes and acids. Palaniswamy and
Muthukrishnan (1974) obtai ned analogousresultsinlemon
squash.
Tannins content of jam decreased slightly during
storage period. jamwith higher pul p retained moretannins.
Initial content of tannins in the jam compared to fresh
pulp was less, which may be due to thermal degradation
during pasteurization and processing. The decrease in
tannins content might also be dueto theincreased activity
of polyphenol oxidase (PPO) enzyme activity. Ghorai and
Vijay Sethi (1996) obtained similar results on storage of
amlafruit.

Overall acceptability of amlajam was influenced
by the interaction effect of pulp and total soluble solids.
Jam prepared with 45 per cent pulp, 70°B total soluble
solids and 1 per cent acidity was adjudged better over
other recipes which might be due to better combination
of pulp and total soluble solidsthat assisted to retain better
taste, aroma and flavour at the end of storage
period.(Table4).

Jamwasfreefrommicrobial spoilage during storage.
High sugar concentration might have decreased the water
activity dueto osmosis, thereby preventing availability of
free water for growth and multiplication of
microorganisms. There were no defective remarks
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Table 4 : Organoleptic scores of Amla jam at 90 days of

storage

Interaction Appearance A;?arcgl?rnd Taste acccfep\!gat?li : ity
T 3.87 341 3.66 3.62
NP 3.75 3.87 412 4.25
LT 3.62 3.37 3.75 3.50
LT, 3.75 3.26 3.87 3.75

F test NS * * *

SE. £ 0.07 0.07 0.14 0.14
C.D. (=0.05) 0.21 0.21 0.42 0.42

* indicates significance of value at P=0.05

regarding the fermentation of jam by the organoleptic
evaluation pandl.
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