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ABSTRACT
The present investigation was conducted during 2003-04 with the  objective of studying the effect of

curing and preservation of aonla storage at ambient temperature on  TSS, PH, ascorbic acid, total sugars, non-
reducing sugars, organoleptic  compounds and its  economics. Maximum quantity of TSS (72.11%), ascorbic
acid ( 96.62 mg/100g) and   total sugars( 67.88%)  were found in treatment of aonla with salt+turmeric+
centrifuging (C

2
T

1
F

1 
). Highest amount of non-reducing sugars was observed in treatment of aonla with

salt+turmeric +with out centrifuging (C
2
T

1
F

0
).

  
A declining trend was observed in the organoleptic rating in all the

treatments during storage. Treatment  of salt+turmeric+centrifuging (C
2
T

1
F

1
)
 
 showed maximum score (7.00),

while treatment of  salt+without turmeric +without centrifuging (C
1
T

0
F

0
) (5.84) showed minimum score. The

treatment  with salt+ turmeric+centrifuging (C
1
T

1
F

1
) proved most economical (1: 1.06) as compared to others.
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.

.
Aonla or Indian gooseberry (Emblica

officinalis Geartn) is an indigenous and nontraditional
fruit to Indian subcontinent having immense
potentiality of cultivation in wasteland. Owing to
hardy nature, high productivity/unit area  (15-20 t/ha)
nutritive and therapeutic value, aonla  has become
an important fruit. It is acrid, cooling refrigerant,
diueretic and laxative.The edible fruit tissues of aonla
contain about 3 times more protein and 160 times
more vitamin ‘C’ as compared to apple. Normally
single aonla fruit contains 20 times more vitamin ‘C’
as two oranges. Aonla is not consumed fresh in raw
state as it is highly acidic and stringent and  it is
therefore, not popular as table fruit. To remove the
bitter acrid, pungent and acidic principles from aonla
fruit certain pre-treatments are followed which render
the fruit soft and better sugar penetration takes place
in the fruits. After pricking, curing is done either by
salt or lime. Salt when used as curing material
improves texture, flavour and induces translucency.
Sugar is added to minimize the bitterness of
turmeric.

The joint FAO / WHO expert committee on
food additives (1974) included turmeric in the
provisional list and has temporally recommended
the Acceptable Daily Intake (ADI) for turmeric and
curcumin as 2.5 and0.1 mg/kg body weight,
respectively. Thus it will be a boon for consumers
that they can get both i.e. turmeric and aonla in one
product (Murabba) which is of great nutritional
importance to the mankind. Therefore, the present
investigation was taken up to study   the effect of
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curing, turmeric and centrifuging  on fruit diameter,
total soluble solids (TSS), acidity, pH  of aonla
preserve during storage at ambient temperature.

MATERIAL AND METHODS
The present investigation was carried out

at Allahabad Agricultural Institute, Allahabad during
mid November 2003 to mid April of 2004 in 2 3 –
factorial design with 3 replications. The average
annual rainfall was 85 cm, concentrated mostly
during the monsoon season i.e.,  July to September
with occasional showers in winters. Aonla fruits of
Chakaiya cultivar were harvested from the orchard
Horticulture Section, Agricultural Farm, Naini,
Allahabad and used as experimental material.

Factors          Treatments         Notation

1.Curing          a) Lime (2.5 %)              C
1

             b) Salt (2%)              C
2

2.Turmeric       a) without turmeric         T
0

                      b) with turmeric              T
1

3.Centrifuging  a)without centrifuging      F
0

                      b) with centrifuging         F
1

Treatment combinations
1. C

1
T

0
F

0
 (Lime + without turmeric +

without centrifuging)
2. C

1
T

0
F

1
 (lime+ without turmeric +

 with centrifuging)
3. C

1
T

1
F

0
 (lime +with turmeric +

without centrifuging)
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Treat-
ments

C
1
T

0
F

0

C
1
T

0
F

1

C
1
T

1
F

0

C
1
T

1
F

1

C
2
T

0
F

0

C
2
T

0
F

1

C
2
T

1
F

0

C
2
T

1
F

1

Variable
cost (A)
(Rs)

4930
4930
5130
5130
4704
4704
4904
4904

Interest on
V.C@5% per
annum (B) (Rs)

1.34
1.34
1.40
1.40
1.28
1.28
1.34
1.34

Total A
+B (D)

(Rs)

4931.34
4931.34
5131.40
5131.40
4705.28
4705.28
4905.34
4905.34

Fixed
cost

(D) (Rs)

1240.50
1340.50
1240.50
1340.50
1240.50
4705.28
4905.34
4905.34

Interest on
F.C@ 10%
annum (E)
(Rs)

0.67
0.73
0.67
0.73
0.67
0.73
0.67
0.73

Total
D+E=F

(Rs)

1241.17
1341.23
1241.17
1341.23
1241.17
1341.23
1241.17
1341.23

Cost of
production
C + F=G
(Rs)

6172.51
6272.57
6372.57
6472.63
5946.45
6046.51
6146.51
6246.57

Gross
Return

(Rs)

12000
12300
12600
12900
12000
12300
12600
12900

Net
return
(Rs)

5827.49
6027.43
6227.43
6427.37
6053.54
6253.49
6453.48
6653.43

C:B ratio

1: 0.94
1: 0.96
1: 0.97
1: 0.99
1: 1.01
1: 1.03
1: 1.04
1: 1.06

MARKET PRICE
1. Cost of fruits Rs. 12/kg = Rs. 1200
2. Cost of sugar Rs. 14/kg = Rs. 1680 (120 x 14)
3. Selling price of 1 bottle = Rs. 30, 31, 32,33

Table 4. Cost- benefit ratio of 100 Kg of aonla fruits

4. C
1
T

1
F

1
 (lime +with turmeric +

with centrifuging)
5. C

2
T

0
F

0
 (salt + without turmeric

+ without centrifuging)
6. C

2
T

0
F

1
 (salt + without turmeric

+ with centrifuging)
7. C

2
T

1
F

0
 (salt + with turmeric +

 with out centrifuging)
8. C

2
T

1
F

1
 (salt + with turmeric +

with centrifuging)

Statistical design     :  2 3 –factorial design
Number of treatments    : 8
Number of replications : 3
Total number of treatments :24 (8 x 3 = 24)
Name of the cultivar : Chakaiya
Storage period : up to 5 months
Storage  : At ambient temperature

The investigation comprised  the following
treatments

24 kg of fruits were taken for pricking. All the
fruits were hand picked.

Curing treatment
The above pricked aonla fruits were taken

for curing treatment. Half of the fruits i.e., 12 kg of
hand picked fruits were soaked in 2.5% lime (C

1
) for

24 hours and remaining 12 kg fruits were dipped in
2% salt (C

2
) for 24 hours. Then  the concentration of

2% salt was gradually raised 2 to 8 per cent in 4
days. On 5th  day the fruits were dipped in freshly
prepared  8 per cent salt concentration.

Turmeric treatment
2% turmeric solution was prepared  and 6

kg fruits of lime soaked  fruits were dipped in turmeric
(T

1
) solution while 6 kg were left  as it is (T

0
). 6 kg

fruits, which were salt soaked, were dipped in turmeric
(T

1
) solution and 6 kg were left as it is (T

0
).

Centrifuging treatment
3 kg fruits out of 6 kg which were given

turmeric treatment were centrifuged (F
1
) by fast

rotating centrifuging machine of 480 rpm and 3 kg
were left as it was (F

0
) . In this way 12 kg fruits were

centrifuged and 12 kg were left as it was. Total 8
treatments, were obtained which consists of Aonla 3
kg. These containers were used for each treatment.
Each container has 1 kg amount of aonla preserve.

Chemical Analysis
For chemical analysis, stored, clear or

filtered juice was used.

1. Total soluble solids (TSS)
TSS content was directly measured on the

“Zeiss” hand refractometer (0-50 and 60-90) on 0 brix
basis at 200C temperature.
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2. pH
pH of juice was directly measured on the

pH meter.

3. Ascorbic acid
The ascorbic acid (vitamin C) content of

juice was determined by diluting the known volume
of juice with 3% metaphosphoric acid and titrating it
against 2, 6-dichlorophenol indophenol dye solution,
(A.O.A.C., 1970) until a faint pink colour was
obtained. The results were expressed as mg of
vitamin C in 100 ml of juice.

4. Total sugars
Total sugar content was determined by

using Anthrone reagent method  (Dubois et al., 1951).
The amount of non-reducing sugars was obtained
by subtracting reducing sugars from the amount of
total sugar and dividing the resultant by the factor
0.95.

5. Organoleptic compounds
The preserve prepared by dif ferent

treatments were evaluated organoleptically by a
panel of four judged by Hedonic rating test (Amerine
et al., 1965). Regarding the colour, f lavour,
consistency (or texture) and taste of preserve was
also evaluated. The score was expressed on 0-10
scale and averaged.

RESULTS AND DISCUSSION
Proximate physico- chemical composition

of fresh aonla fruit juice.The juice was taken from 20
fruits of Aonla.

1   T.S.S (%)                                14.0
2   pH                                   2.50
3  Ascorbic acid (mg/100g)            568

Total soluble solids
As the storage period progressed, the TSS

content of aonla preserve increased significantly
which ranged from 66 to74 % .In fresh aonla fruits
an average 14.0 % of TSS was recorded. Further on
mean value basis the highest TSS was observed in
C

2
T

1
F

1
 (72.11 %) and lowest was found in C

1
T

0
F

0

(66.00%). This finding is in close conformity with
the earlier reports  of Pathak (1988) and Bhagwan
Deen (1992) in  aonla candy during storage and
Tripathi et al. (1988) in aonla preserve during storage
in glass jar. Generally during storage, there was loss
of moisture and due to this  soluble solids showed
an increasing trend (Kumar et al., 1992).

 Active acidity
In fresh aonla fruits an average 2.50 of PH

was recoded. Mean values the pH was significantly
lower in C

2
T

1
F

1
 (3.14) as compared to C

1
T

1
F

1
 (3.45)

treatment. Increase in pH was observed by Tripathi
et al., (1988) in aonla preserve, Rani and Bhatia
(1986) in Bhaghugosha pear preserve and Sethi and
Anand (1982) in carrot preserve.

Ascorbic acid
The treatments had significant effect on

ascorbic acid content of the aonla preserve during
storage except 0 month. Mean values presented in
Table 3  show maximum content of  ascorbic acid
in C

2
T

1
F

1
 (96.62 mg/100g) and  the retention was

lowest in C
1
T

0
F

0
 (91.43 mg/100g)  This result is in

corroboration with the report of Pathak (1988)  that
aonla fruit should be pricked and soaked in 2 per
cent salt for good quality of candy whereas Singh
et al., (1993) reported that pricking and soaking of
Aonla fruit in 2 per cent salt solution followed by 2
per cent alum solution give better quality of candy.

Proximate chemical composition of fresh
Aonla fruit juice was taken from 20 fruits of Aonla.
Total sugars per cent was 3.11% and reducing
sugars was 2.37%.

Total sugars
In fresh aonla fruits an average of 3.11%

(Table 1) of total sugars were recorded. Over the
mean value basis, the highest total sugars was
obtained in C

2
T

1
F

1
 (67.88 %) whereas lowest total

sugars was obtained in C
1
T

0
F

0
 (64.31%) treatment.

 Reducing sugars
In fresh aonla fruits an average 2.37% of

reducing sugar was recorded. Mean value basis the
maximum content was recorded in C

2
T

1
F

1
 (45.59%)

treatment and minimum in C
0
T

0
F

0
 (43.22%) (Table1)

treatment.

Non-reducing sugars
On mean value basis the maximum non-

reducing sugars was found in C
2
T

1
F

0
 (22.97%) followed

by C
2
T

1
F

1
 (22.64%) and the lowest non-reducing

sugars was found in C
1
T

0
F

0
 (21.08%) (Table 2)

treatment. The increase in total sugar might be due
to the hydrolysis of polysaccharides like pectin,
cellulose, starch etc, and its conversion in to simple
sugars. The total  sugars along with reducing sugar
was found to  increased during storage as observed
by Tripathi et al., (1988). Similar observations were
noticed by Sethi and Anand (1982), Karla (1988)
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and Rani and Bhatia (1986). The increase in total
and reducing sugars in aonla candy was observed
by Pathak (1988), Kumar (1990) in papaya candy,
Kumar et al., (1992) in ber candy and Sethi and
Anand (1982) in intermediate aonla and carrot
preserve.

Organoleptic compounds:
The highest score was found in C

2
T

1
F

1

(5.41) treatment and lowest was found in C
1
T

1
F

0

(3.73) followed by C
1
T

0
F

0
 (3.87) treatment (Table 2).

Regarding colour, the aonla preserve prepared by
the application of turmeric was more acceptable.
This was due to curcumine the colouring pigment of
turmeric. Salt treated fruits along with turmeric were
the best, where as, lime treated fruits along with
turmeric were red colour in appearance. This was
due to the fact that when turmeric reacts with alkali
red colour appears.Centrifuge improved the firmness
of the anola preserve. Salt and turmeric treated fruits
had better taste in comparison to that of lime treated
ones. Bhagwan Deen (1992), Tripathi et al., (1988)
and Pathak (1988) found the deterioration in
organoleptic quality of aonla preserve and candy
during storage under glass jar packing. Similarly,
reduction in organoleptic quality during storage has
been reported in ber candy (Kumar et al., 1992) and
citrus peel candy (Mehta and Bajaj, 1984) under
glass jar packing and wax gourd candy (Siddiqui et
al., 1990) under polythene pouch packing.

Economics of  aonla preserve:
After calculating the expenditure per

treatment, C
2
T

1
F

1
 had maximum cost of production

(Rs.6472.63/-) whereas C
1
T

0
F

0
 (Rs.5946.45/-)  had

minimum (Table-4).Preserve prepared from C
2
T

1
F

1

fetched the highest market price whereas C
1
T

0
F

0

fetched the lowest. In  the present findings no
microbial activity or growth was noticed  on aonla
preserve packed  in plastic container and stored at
ambient temperature upto 5 months. Proper
concentration of sugar in preserve might have
inhibited the growth of micro-organisms. Hence,
preserve was stored safely upto 5 months.
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