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ABSTRACT

Sapota (commonly known as sapodilla or chiku) is one of the important and delicious fruit in India
and favored due to its sweet taste and flavor. In spite of the considerable production of this fruit
tremendous post harvest loss (about 32%) is one of the major drawbacks for the production promotion
of sapota which is mainly due to the perishable nature of the fruit. High respiration is associated with
high ethylene production are the main causes of high perishability of this fruit. In the present
experiment attempt has been taken to enhance the shelf life of sapota by packaging of fruits minimally
affecting the quality during storage. The freshly harvested sapota fruits were washed with water, dried
and packed in polythene packet of 100 guage (perforated and non perforated), news print packet
(perforated and non perforated) and KMnO4 impregnated blotting paper. Similar observations were
taken in this experiment. Best result was obtained in news print packet without perforation with
regard to lowest PLW (17.1%), highest fruit hardness (1.98 kg), maximum consumable life (more
than 12 days). A minimum shrinkage was noted in the fruits of same packet. Non perforated
polythene packets resulted worst in all respect, though the PLW was lowest.
Key words: Sapota, packaging materials, storage, quality.

INTRODUCTION

Sapota is one of the important tropical fruit in India favored due to its sweet taste and flavor. It is a rich
source of carbohydrate, calcium, phosphorus and antioxidants like beta carotene and ascorbic acid etc. in
considerable amount. In India Karnataka, Maharashtra, Gujarat, Tamil Nadu, Andhra Pradesh and West
Bengal are the major producing states of sapota in India. Inspite of the considerable production of this fruit
tremendous post harvest loss (Gajanana et al., 2006) is one of the major drawbacks for the production
promotion of sapota which is mainly due to the perishable nature of the fruit (Jagtap and Katrodia, 1998).
Sapota is one of the climacteric fruit and thus the rise in respiration rate and ethylene production is very
quick and high after harvest (Sankaranarayan et al, 2007). High respiration results the loss of stored
carbohydrate causing deterioration of fruit quality. Besides higher transpiration rate causes maximum
physiological losses in weight and the fruits loss its turgidity. Ethylene also causes the loss of compactness
of tissues and thus fruits become very soft within two to three days after harvest.

In general, common growers just harvest the fruits and pack them in bamboo baskets for the markets without
any other standard modern post harvest practices which results high respiration loss, transpiration loss and
sometimes mechanical injuries. Moreover, these mechanical injuries during harvest and entire process of
marketing results a great damage of total harvest due to maximum ethylene production, higher respiration
along with secondary microbial infection. Thus proper packagings of sapota fruits are required to reduce the
postharvest loss, increasing shelf life and maintaining the quality.
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MATERIALS AND METHODS
The freshly harvested sapota fruits were washed with water, dried and packed in polythene packet of 100
guage (perforated and non perforated), news print packet (perforated and non perforated) and KMnO4

impregnated blotting paper. 100 numbers of fruits were stored for each replication in triplicate. Fruits were
then stored in ambient condition (30±3oC, 80±5% RH). Observations on physiological losses in weight, fruit
pressure, shelf life, total soluble solids, total sugar and reducing sugar have been taken one day interval upto
11th day of storage.

Physiological losses in weight (PLW): The physiological losses in weight of fruit mainly occur due to
transpiration and respiration. It was calculated with the following formula:

Initial weight of fruits – Final weight of fruits
PLW (%) = ---------------------------------------------------------- X 100

Initial weight of fruits
Fruit pressure: Fruit pressure actually denotes the turgidity of the fruits and measured by fruit pressure
tester, expressed in Kg.
Shelf life: Number of healthy fruits out of 100 fruits was considered as the indicator shelf life for particular
day. Maximum number in latest day of storage was considered maximum in storage life.
Total Soluble Solid (TSS): Total soluble solid of ber were estimated with the help of a hand refractometer.
A drop of fruit juice was squeezed out and strained clear juice was instilled on the plate to record the
refractometer reading, calibrated in o Brix at room temperature.
Total sugar: Total sugar content of the fruit was determined by titrimetic procedures. Firstly non reducing
sugar contain of pulp sample was converted into reducing sugar by acid hydrolysis. After conversion, the
sugar of the aqueous solution was determined by titrating against the freshly made mixture containing equal
volume of Fehling’s solution.
Reducing sugar: The reducing sugar content of the aqueous extract was determined by titrating against the
Fehling’s solutions as stated above.

Statistical analysis was done as per Gomez and Gomez (1984) following the standard procedure in
Completely Randomized Design with seven treatments and three replication.

RESULTS AND DISCUSSION

Observations on physiological losses in weight, fruit pressure, total soluble solids, total sugar and reducing
sugar have been taken one day interval upto 11th day of storage and shelf life was observed upto 13th day of
storage.

Physiological losses in weight (PLW): Different packaging materials shown significant effect on
physiological losses in weight starting from 3rd day to 11th day of storage (Table 1). Non-perforated
polythene has checked maximum PLW due to non-perforation. Although, fruits under non-perforated
polythene remained satisfactory only upto 5th day of storage. Maximum PLW was observed under Control
(no packaging) and minimum in non-perforated news paper packaging on 9th day of storage.

Fruit pressure: From the data presented in table 2, it is clear that fruits kept under non-perforated polythene
packaging shown quick loss in fruit pressure which is very undesirable character. On other hand, non-
perforated news paper exhibited maximum fruit pressure (1.17 kg) upto 9th day of storage.

Shelf life of fruits: In general 80% healthy fruits are considered as good shelf life of sapota. Thus Non-
perforated polythene and control treatment shown minimum shelf life of sapota fruits during storage where
97 healthy fruits on 5th day and 81 healthy fruits on 7th day was observed respectively (Table 3). Maximum
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shelf life of sapota fruits were noticed under non-perforated news paper packaging where 81 healthy fruits
were found on 11th day of storage.

Table 1: Changes in Physiological losses in weight (PLW %) of sapota fruits under different
packaging conditions during storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

T1 (Polythene, non-perforated) -- 1.6 4.0 6.8 -- --
T2 (KMnO4 impregnated paper, non-
perforated)

-- 9.6 15.7 20.4 25.3 28.5

T3 (News print, non-perforated) -- 8.3 13.2 17.1 22.7 26.7
T4 (Polythene, 1.5% perforated) -- 11.4 15.5 22.7 26.9 30.2
T5 (KMnO4 impregnated paper 1.5%
perforated)

-- 12.8 17.6 24.8 27.8 30.5

T6 (News print,1.5% perforated) -- 12.2 18.4 24.5 24.6 29.3
T7 (Control, without packaging) -- 13.4 20.3 29.3 28.8 32.1
SEm (+) -- 0.17 0.29 0.42 0.31 NS
CD (0.05) -- 0.52 0.60 1.27 0.95 NS

Total soluble solids (TSS): Changes in TSS of sapota fruits under different packaging treatments have
shown significant differences during storage (Table 4). Maximum rise of TSS (26.5oBrix) was found on 9th

day of storage under non-perforated news paper packaging followed by 24.1oBrix under non-perforated
KMnO4 impregnated paper on the same day. Moreover, Maximum TSS (23.2oBrix) was also recorded under
non-perforated news paper packaging. As late rise in peak TSS is the indicator of good storage capacity, the
non-perforated news paper performed best in this regard.
Table 2: Changes in fruit pressure (Kg) of sapota fruits under different packaging conditions during
storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

T1 (Polythene, non-perforated) 3.41 3.11 2.06 1.40 -- --
T2 (KMnO4 impregnated paper, non-
perforated)

3.50 3.16 2.24 1.57 0.96 0.88

T3 (News print, non-perforated) 3.37 3.03 2.52 1.98 1.17 0.98
T4 (Polythene, 1.5% perforated) 3.45 3.19 2.10 1.23 0.80 0.71
T5 (KMnO4 impregnated paper 1.5%
perforated)

3.53 3.23 2.07 1.31 0.87 0.73

T6 (News print,1.5% perforated) 3.39 3.25 2.39 1.20 0.79 0.68
T7 (Control, without packaging) 3.43 3.09 1.96 0.92 0.70 0.64
SEm (+) NS NS 0.08 0.08 NS NS
CD (0.05) NS NS 0.23 0.26 NS NS

Total sugar and reducing sugar: Significant differences of total sugar and reducing sugar content of sapota
fruits under different packaging conditions have been observed in the present experiment (Table 5 and 6).
Maximum rise of total sugar (18.2%) and reducing sugar (8.9%) were noticed under non-perforated news
paper packaging condition on 9th day of storage followed by non-perforated KMnO4 impregnated paper.
Similarly maximum total sugar (16.5%) and reducing sugar (8.1%) were also observed in the fruits under
non-perforated news paper packaging.
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Table 3: Shelf life of fruits (healthy fruits out of 100 fruits) of sapota fruits under different packaging
conditions during storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

13th
day

T1 (Polythene, non-perforated) 100 100 97 73 62 48 13
T2 (KMnO4 impregnated paper, non-
perforated)

100 100 97 89 81 74 64

T3 (News print, non-perforated) 100 100 98 91 85 81 74
T4 (Polythene, 1.5% perforated) 100 100 100 86 77 68 62
T5 (KMnO4 impregnated paper 1.5%
perforated)

100 100 98 85 79 70 62

T6 (News print,1.5% perforated) 100 100 100 90 82 76 65
T7 (Control, without packaging) 100 100 96 81 68 56 41
SEm (+) NS NS NS 1.22 0.94 0.87 0.77
CD (0.05) NS NS NS 3.59 2.85 2.61 2.32

Table 4: Changes in total soluble solids (TSS in oBrix) of sapota fruits under different packaging
conditions during storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

T1 (Polythene, non-perforated) 7.2 13.5 22.5 19.1 - -
T2 (KMnO4 impregnated paper, non-
perforated)

7.5 10.5 13.1 17.1 24.1 21.0

T3 (News print, non-perforated) 7.6 9.8 11.7 18.2 26.5 23.2
T4 (Polythene, 1.5% perforated) 7.4 12.7 14.6 19.5 22.4 20.1
T5 (KMnO4 impregnated paper 1.5%
perforated)

7.5 11.7 16.8 23.5 18.5 17.2

T6 (News print,1.5% perforated) 7.6 13.6 18.9 22.7 23.1 18.7
T7 (Control, without packaging) 7.3 16.6 21.9 19.5 17.8 16.3
SEm (+) NS 0.32 0.70 0.76 0.67 0.65
CD (0.05) NS 1.56 2.12 2.29 2.02 1.96

Table 5: Changes in total sugar (%) of sapota fruits under different packaging conditions during
storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

T1 (Polythene, non-perforated) 8.0 11.4 16.7 13.9 - -
T2 (KMnO4 impregnated paper, non-
perforated)

8.2 9.7 11.2 13.8 16.7 15.1

T3 (News print, non-perforated) 8.3 11.9 14.7 16.5 18.2 16.5
T4 (Polythene, 1.5% perforated) 8.0 10.2 12.5 14.8 16.3 15.0
T5 (KMnO4 impregnated paper 1.5%
perforated)

8.6 9.4 11.0 12.7 14.0 13.1

T6 (News print,1.5% perforated) 8.5 11.0 13.1 14.8 16.2 14.3
T7 (Control, without packaging) 8.1 9.5 10.4 11.9 13.4 11.5
SEm (+) NS 0.28 0.31 0.38 0.33 0.41
CD (0.05) NS 0.87 0.95 1.15 1.01 1.22
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In the present experiment it was observed that most non-perforated polythene packaging exhibited quick
ripening of sapota fruits with lowest shelf life. This may be due to accumulation of ethylene produced by the
fruits within the packaging material (Singh and Narayana, 1999). Though the fruits under no packaging
conditions also exhibited quick ripening, that may be due to the natural speed of ripening of sapota fruits
(Damodaran et al., 2001)). However, slow ripening and maximum shelf life of fruits maintaining better
quality of sapota fruits were observed in non-perforated news paper in the preset experiment. This may be
due to the partial gaseous exchange within packaging environment and air which perhaps manipulated the
ripening environment of sapota fruits favourable for slow ripening. Slow ripening resulted slow in rise of
peak TSS, reducing sugar and total sugar along with maximum shelf life of sapota fruits (Gautam and
Chundawat, 1989; Attri and Singh, 1996 and Sudha et al., 2007).

Table 5: Changes in reducing sugar (%) of sapota fruits under different packaging conditions during
storage:

Treatments 1st
day

3rd
day

5th
day

7th
day

9th
day

11th
day

T1 (Polythene, non-perforated) 1.1 5.0 8.2 7.1 - -
T2 (KMnO4 impregnated paper, non-
perforated)

1.3 3.4 5.0 6.2 7.8 7.0

T3 (News print, non-perforated) 1.0 3.1 5.2 6.8 8.9 8.1
T4 (Polythene, 1.5% perforated) 1.2 3.3 4.7 5.6 7.9 7.2
T5 (KMnO4 impregnated paper 1.5%
perforated)

1.1 3.5 4.3 5.0 6.4 5.9

T6 (News print,1.5% perforated) 1.3 3.8 5.4 6.2 7.5 6.4
T7 (Control, without packaging) 1.2 3.2 4.1 5.0 6.3 5.5
SEm (+) NS 0.23 0.24 0.26 0.23 0.24
CD (0.05) NS 0.67 0.72 0.79 0.82 0.75

CONCLUSION

From the findings of the present experiment it can be concluded that best result was obtained in news print
packet without perforation with regard to lowest PLW, highest fruit hardness, maximum consumable life
(more than 9 days under ambient storage), slow ripening, maximum TSS, reducing and non-reducing sugar.
Non perforated polythene packets may only be used as packaging materials where quick ripening is required.
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