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Sapota (Achras zapota L.) is one of the tropical climacteric fruits preferred by the
consumers due to its sweet taste and aroma. Fruits become ripe very quickly after
harvesting due to sudden climacteric rise with high respiration rate and ethylene
production. This quick ripening causes loosening the texture of fruit leads to softening of
and spoilage. The short shelf life of the fruit is a marketing problem which is a major cause
of huge postharvest loss of this fruit. Edible coating of fruits can reduce the ripening rate
by making a thin layer above fruit surface to interfere gaseous exchange between air and
fruit which ultimately reduce respiration rate and ripening. Chitosan is one such edible
coating material frequently used in fruits to enhance storage life. In the present experiment
solution of chitosan powder (0.5, 1.0, 1.5 and 2.0% w/v) has been prepared in 0.5% glacial
acetic acid with surfactant and plasticizer. Freshly harvested and washed sapota fruits were
then dipped in coating solution for 1 min followed by air drying. Fruits were then stored in
controlled condition (12+1 °C, 85-90% RH). 1.5% chitosan coating resulted best for
keeping the maximum fruits (more than 75%) for 30 days under controlled condition.
Chitosan coating also reduced the physiological losses in weight compared to the uncoated
fruits. The same treatment has also resulted maximum retention of quality by maximum
TSS, total sugar and reducing sugar.

Introduction

Sapota (Achras zapota L.) is one of the
tropical climacteric fruits preferred by the
consumers due to its sweet taste and aroma.
Fruits are mainly used as table purpose as
fresh, fruit salad, milk shake or processed like
squash, jam, candy etc. The fruit is very
nutritious and rich in carbohydrate, calcium,
phosphorus and antioxidants like beta carotene

and ascorbic acid etc. In India major sapota
growing states are Karnataka, Maharashtra,
Gujarat, Tamil Nadu, Andhra Pradesh and
West Bengal (Anon. 2017). Fruits become ripe
very quickly after harvesting due to sudden
climacteric rise with high respiration rate and
ethylene production. The quick ripening of
fruits cause loosening the texture of fruit leads
to softening of and spoilage which is main
cause of perishable nature of the fruit (Jagtap
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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. The
short shelf life of the fruit is a marketing
problem which is a major cause of huge
postharvest loss of this fruit. Inspite of the
considerable  production of this fruit
tremendous post-harvest loss (Gajanana et al.,
2006) is one bottleneck to the growers.

Chitosan is a linear polysacchiride of (1, 4)
linked 2-amio-deoxy-B-D-glucan. It is a
deacetylated derivative of chitin which is a
naturally available polysaccharide (Youwei
and Yinzhe, 2013). It has found to be non-
toxic, biodegradable, biocompatible
polysaccharide having antimicrobial and
antifungal activity (Majeti and Ravi, 2000).
This edible coating can form a semi permeable
film above fruit surface and can reduce
respiration rate by adjusting the permeability
of oxygen and carbon di-oxide. It can also act
as barrier to propagate harmful microbes
above fruit surface thus coated fruits can be
stored for longer period. Additionally chitosan
coating can also reduce the transpiration loss.
Considering these attributes chitosan is used
as edible coating in many fruits (Mohammed,
2010). Thus the present experiment was
undertaken to study the effect of chitosan
coating on sapota fruits on its ripening
behaviour under low temperature storage.

Materials and Methods

Present research work has been carried out at
the laboratory of Department of Horticulture
& Postharvest Technology, Institute of
Agriculture, Visva-Bharati University,
Sriniketan, West Bengal during the year 2015-

16. Following are the steps followed for the
present experiment.
Preparation of chitosan solution and
treatment of fruits

Chitosan powder of different concentrations
i.e. 0.5, 1.0, 1.5 and 2.0% w/v were dissolved
in 100 ml of 0.5% glacial acetic acid solution.
0.1ml each of tween-80 (as surfactant) and
glycerol (as plasticizer) were added to the
solution. The freshly harvested fruits were
washed in water dried and dipped in coating
solution for 1 min followed by air drying.
Fruits were then stored in controlled condition
(12+1 °C, 85-90% RH).

Observations recorded

Different observations have been taken on
each fifth day upto 35" day. The following are
the observations have considered in the
present experiment in the present study:

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
IV () T — 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
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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 ° 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
five days interval upto 35" day of storage and
the significant findings are as follows:

Physiological losses in weight (PLW)

In the present experiment chitosan coating
significantly reduced the physiological losses

in weight (Table 1). Maximum PLW was
recorded in control or non-coated fruits and it
was 17.23% on 35" day. Minimum PLW was
observed under chitosan @ 2.0% measured as
8.93% and 11.25% on 30" day and 35" day
respectively. Chitosan @ 1.5% resulted
10.34% of PLW on 30" days of storage and
13.07% on 35" day. This may be due to the
formation of a thin layer above the fruit
surface which prevented transpiration loss to a
certain limit (Macwan et al., 2018). This may
also be due to the formation of modified
atmosphere above the fruit surface which
inhibited the moisture loss and thereby
physiological losses in weight (Park, 1999).

Fruit pressure

In the present experiment chitosan coating of
fruits also resulted better fruit pressure
retention significantly (Table 2). Fruit pressure
retention was maximum upto 30" day (1.98
kg) in the fruits treated with chitosan @ 1.5%.
Fruit pressure has been then reduced to 1.46
kg on 35" day under chitosan @ 1.5%. 2.0%
chitosan coating of fruits also resulted higher
fruit pressure retention (1.72 kg) on 30" days
of storage. Textural loss of fruits were
observed in the fruits under no coating of
chitosan and it was observed significantly
minimum (1.50 kg on 30" day and 0.91 kg on
35" days of storage). The retention of fruit
pressure in the coated fruits is due to slower
ripening rate facilitated by the formation of
modified atmosphere by chitosan coating
(Vishwasrao and Ananthanarayan, 2016).

Shelf life

Chitosan coating enhanced the shelf life of
sapota fruits significantly in the present
experiment (Table 3). All the treated and non-
treated fruits exhibited a good shelf life (more
than 80 percent fresh fruits) upto 30" days of
storage under controlled condition. However,
the fruits coated with chitosan @ 1.5%
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exhibited significantly maximum shelf life (86
fresh fruits) on 30" days of storage. A sudden
decrease in shelf life from 81 to 68 percent of
fresh fruits from 30" day to 35" day under
non-treated fruits was also noticed in the
present experiment. Dey et al., (2014)
reported better shelf life of fruits when edible
coating is applied. Menezes and Athmaselvi
(2016) also reported that the edible coating
can increase the shelf life of fruits. Thus the
findings of the present experiment is
scientifically justified by the findings of Dey
et al., (2014) and Menezes and Athmaselvi
(2016).

Total Soluble Solid (TSS)

In every treatment a rise in the content of total
soluble solids was observed in the present

experiment (Table 4). The maximum rise of
TSS (23.1 °Brix) was observed in the fruits
treated with chitosan @ 1.5% on 30" days of
storage.

On contrary non-coated and other chitosan
coated fruits @ 0.5, 1.0 and 2.0% showed
maximum rise of TSS on 25" days of storage
measuring 21.9, 22.5, 21.8 and 21.3 °Brix
respectively. It indicates the slow ripening in
case of chitosan coating @ 1.5% and faster
ripening in other cases. Similar finding was
observed by Tharanathan (2003), Dey et al.,
(2014) and Menezes and Athmaselvi (2016).

Perhaps higher TSS in chitosan coated fruits
was due to the slower respiration rate
enhanced by modified atmosphere formed
with chitosan layer (Park, 1999).

Table.1 Changes in Physiological losses in weight (PLW %)

Treatments 1st | 5th | 10th | 15th | 20th | 25th | 30th | 35th
day | day | day | day | day | day | day | day
0.0

T1 (Chitosan @ 0.0%)

125 393 6.55 8.17 1042

14.78

T2 (Chitosan @ 0.5%) 00 120 208 426 646 955 1231
T3 (Chitosan @ 1.0%) 0.0 101 197 467 593 880 1115
T4 (Chitosan @ 1.5%) 00 095 153 39 564 888 10.34
T5 (Chitosan @ 2.0%) 0.0 078 115 348 531 6.88 893
SE+M - NS 012 010 013 017 0.9 [k
(CD(005) | -~ | Ns | 036]031]040] 052 057 | 084]

Table.2 Changes in fruit pressure (Kg)

Treatments 1st 5th | 10th | 15th | 20th | 25th | 30th | 35th
day | day | day | day | day | day | day | day

356 324 303 286 251 220 150
349 311 295 272 245 208 157 [WeE
350 320 305 279 246 210 163
351 336 311 293 267 236 198
346 307 297 269 232 205 172
NS NS NS NS NS NS 007 [
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Table.3 Shelf life of fruits (no. of healthy fruits)

da da da da da da da da
100 100 100 100 94 87 Gl 68 |
100 100 100 100 96 91 80
100 100 100 100 95 89 80
100 100 100 100 99 93 86
100 100 100 95 91 84 79
NS NS NS NS 068 124 1.37

CD (0.05

Table.4 Changes in total soluble solids (TSS °Brix)

Treatments 1st 5th 10th 15th | 20th | 25th 30th 35th
day day day day day day day day

7.2 118 157 175 194 219 203
75 110 145 181 207 225 211
7.6 114 142 172 189 218 204
7.1 105 137 165 192 227 231
7.4 108 136 169 197 213 195
NS NS 040 042 035 035 048

Table.5 Changes in total sugar (%)

Treatments 1st 5th 10th 15th | 20th | 25th 30th 35th
day day day day day day day day
9.3

8.3 . 118 139 168 156 15.2
8.0 8.7 101 109 123 148 160 [
8.1 9.5 104 117 155 161 157 [HEE
8.2 8.9 9.7 106 119 145 182 [
8.3 105 127 169 161 152 143 [0
NS NS 036 042 044 040 046 [IE

Table.6 Changes in reducing sugar (%)

Treatments 1st 5th | 10th | 15th | 20th | 25th | 30th | 35th
day | day | day | day | day | day | day | day
26 33 58 83 76 70

5 2 : : : : :
16 21 32 45 713 79 87
13 18 26 39 67 81 75 [/
1.7 25 36 556 71 84 97 |5

T5 (Chitosan @ 2.0% 1.4 2.5 4.4 7.8 84 7.2 6.5 6.1

NS NS NS 041 033 030 029
D005  INS JNs NS [127 [101 /090 [085 [0.88 |
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Total sugar

As the ripening progressed with the storage of
fruits under controlled condition in the
present experiment the content of total sugar
also increased upto the peak of ripening of
sapota fruits (Table 5). The changes of total
sugar content of sapota fruits as effected by
chitosan coating was more or less similar with
the changes in TSS of the fruits. Maximum
content of total sugar (18.3%) was recorded in
the fruits coated with chitosan @ 1.5% on the
30" days of storage. However in all other
treatments the peak of total sugar content of
fruits were fund on 25" days of storage which
denotes the slower ripening in chitosan
coating @ 1.5% and faster ripening in others.
The total sugar content of fruits coated with
chitosan @ 1.5% on 35" days of storage
maintained a standard of 17.4%. The finding
of the present experiment is supported by the
findings of Tharanathan (2003) and those of
Vishwasrao and Ananthanarayan (2016).

Reducing sugar

The perusal of the data presented in the table
number, it is clear that the chitosan coating
enhanced the shelf life of fruits by slowering
the ripening process which has been exhibited
by slow rise in reducing sugar content of
sapota fruits in the present experiment (Table
6). Chitosan coating of 1.5% has shown
maximum rise of reducing sugar (9.7%) of
fruits on 30" days of storage after which it has
been reduced to a standard of 8.5% on 35"
days of storage indicating the longer
consumability of the fruits under same
treatment. Non-coated fruits exhibited faster
rise in peak of reducing sugar measuring
8.3% on 20" day of storage which further
reduced to 6.2% on 35" days of storage of
sapota fruits under controlled condition.

1.5% chitosan coating resulted best for
keeping the maximum fruits (more than 75%)

for 30 days under controlled condition.
Minimum physiological losses in weight,
maximum retention of quality with respect to
highest TSS, total sugar and reducing sugar in
the fruits coated with chitosan @ 1.5%
indicated the best treatment in the present
experiment.
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