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Physico-chemical responses of sapota packed under modified atmosphere
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Abastract : Freshly harvested sapota fruits (Var. Cricket Ball) were packed in 86.35 mm (400 gauge) thick
low density polyethylene bags under various modified atmospheres and stored at ambicnt condition
(20-30"C, 66-93% RH). Changes in total soluble, sugars total soluble solids and physiological loss in weight
under the influence of the treatments during storage were estimated. It was found that all treatments slowed
down the process of ripening vis a vis control. Fruits packed under 2% O, + 10% CO, + 88% N, recorded
minimum changes in physico-chemical characteristics and thus helpful in extending the shelf-life of sapoln
fruits by about four to five times compared to control. (Key wards : Sapota, Modified atmosphere packaging,

Total sugars, Total soulble solids)

~ Sapota (dchrus sapota) is sweet smelling and
delicious tropical fruit when fully ripe. It is seasonal
nd highly perishable in nature. During the peak period
fharvest there is a glut in the market. In order to gain

onsiderable time to market the produce and to avoid

lut, it becomes essential to extend the shelf-life of the
Iruits for a considerable period. Extension of shelf-life
may be possible by reducing the rate of transpiration
and respiration, besides chcckmg the microbial
infection. The latest technique which is gaining ground
in Indian food industry is modified atmosphere
packaging (MAP). To find out the optimum package
atmosphere for maximising the shelf-life of sapota
- before disposing off, an experiment correlating the
physico-chemical in the fruits and storape aunuspherf:
was undertaken.

" Materials And Methods

Freshly harvested sapota fruits (Var. Cricket Ball)
with sight yellow surface colour denoting optimum
maturity procured from Tamil Nadu Agricultural
| Iniversity orchard was used for the study. The fruits
were washed in water and then immersed in 1.0 per
cent potassium meta bisulphite (KMS) solution for 30
minutes to protect from fungal infection during storage.
The treated fruits were shade dricd to facilitate
evaporation of surface moisture.

About one kilogram of surface sterilized fruits
were put in 86. 35 mm thick low density polethylene
(LDPE) bags having 22 x 30 cm size. They were packed
under air as well as various modified combinations of
0,CO,and N, (Table 1).'

The various desired gas compositions were
created by filling the bag initially with N, using vacuum
packaging cum pgas flushing machine. The quantities
of O, and CO, needed for obtaining desired

concentration levels inside the bag were calculated
using the formula porposed by Peterson et al. (1989).

V= leC# where,

V svolume of desired gas to be injected

V -total volume of gas

C -concentration on desired gas in final mixture.

A measured quantity of N,, equal to the total
calculated quantities of CO, and O, was drawn out of
the bag through the silicone septum glued onto the
bag surface. The calculated quantities of O, and CO,
were then injected into the bag through the septum
Gas composition inside the bag was verified by
employing gas chromatography.

Packed and unpacked sapota were stored at
ambient condition (20-30°C, 66-93% RH) till the end of
shelf-life. Unpacked sapota was kept as control.
Samples were taken for analysis at an interval of seven
days. The total soluble sugars was estimated by
Anthrone method (Sadasivam and Manickam, 1996).
The total soluble solids was determined with the help
of a hand refractometer (Ranganna, 1995). For
determination of physiological loss in weight (PLW),
the weights of fruits were recorded prior to packing
and subsequently at seven days interval. The reduction
in weight was expressed in percentage basis. The
storage life was estimated as the length of storage up
to the time when the fruit began to show signs of decay
at room temperature, The number of rotten fruits that
can be marked were counted and expressed as
percentage decay. All data were analysed statistically
using Factorial Completely Randomised Design (FCRD)
with two replications.
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Results and Discussion

The total soluble sugars content of sapota fruits
were analysed for all the treatments during the storage
period (Table 2). Significant increase in the total soluble
sugars content were noticed as the storage period
increased. The initial value of total soluble sugars
content was 1.98 mg 100 mg*! and increased to 7.55mg
100 mg ** on third day. The stored fruits were ripened
after three days in the control sample (T ). Afler seven
days of storage, the fotal soluble sugars content was
maximum (5.95mg 100mg’! }m , followedby T, . After
fourteen days of storage, it was minimum (4. 38 mg
100mg ') in T, and miximum (6.58 mg 100mg")in T,
The lower values of total soluble sugars indicate sIc:-w
ripening of fruits. The presence of high CO, suppressed
the f:t|‘|j.'|tnt production and thereby dela},ﬂ?.d the onset
of the ripening process (Lau et al., 1984), Increase in
sugars during storage might be due to the degradation
of polysaccharides into simple sugars as reported by
Naik et al. (1993) for tomatoes.

Itis evident from the results that the total soluble
solids (TSS) of sapota increased as the storage period
proceeded. The mean values of different treatments on
TSS of sapota were significant. It increased to 1537
per cent after three days (T,) from the initial value of
5.8 per cent, The TSS of sapnta recorded higher level
(14.16 per cent) in T, followed by T, after seven days
of storage. The ﬂ1JI15 packed under T, recorded the
lowest level of TSS followed by T, after fourteen days
of storage. Sapota packed under T with the TSS of
9,04 per cent was found to be the best. The primary
source for the increase in soluble solids content seems
to be from the conversion of starch to soluble sugars
during ripening. The TSS content increased in reduced
O, and elevated CO, atmospheres as reported by
Johnson and Ertan (1983) for apples.

Physiological loss in weight (PLW) was
observed in sapota during storage in all the treatments,
As the storage period increased, the PLW also
increased. Statistical analysis showed that the effect
of different treatments on percentage weight loss of
sapota was significant, Highest weight loss was
observed in control fruits after three days of storage.
After seven days of storage, the higher PLW was
observed in T, (13.84 per cent), whereas the lowest
PLW (4.37 percent) was observed in T, The loss of
fruit weight was found to be the lowest {? 05 per cent)
in T, after fourteen days of storage. The lower PLW
under low O, with

.2?2

Table 1, Treatment details
Treatments  Details

Control
Air packed
97%N, +2%0
93% N, +2%0, + 5% CO,
88% N, +2%0,+10% CO
95% N, +4%0, +1% CO,
91%N, +4% 0, +5%CO,
86% N, +4% O, + 10% CO
90%N, +7%0, + 1% CO,
88% N, +7% 0.+ 5% CO,
B3V N, +7%0, +m%cb

Enriched CO, atmosphere might be due to the
decrease in respiration rate which caused reduction in water
vapour pressure difference between the furit surface and the
surrounding atmosphere (Koca etal,, 1'193). The increase in
percentage PLW during storage was riorted by Ramana et
al, (1984).

The shelf-life of the fruits in packages was higher
than control. Shelf-life depended on the O, and CO.
concentrations of the environment around the ﬁ*mts Atthe
end of seven days of storage, sapota kept in packages
remained firm while the control fruits decayed completely
due to ripening within three days of storage. After seven
days, sapota kept in T, and T, spoiled completely. In other
treatments excepting T,, decay ranged from 0 to 100 per
cent. Sapota packed in T, kept well for a maximum
period of fourteen days. Hnwewzr storage of fruits
beyond fourteen days developed off-flavour due to
fungal attack. The packed fruits when removed and
exposed to ambient atmosphere ripened well in a day.
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The extended shelf-life of sapota in packages is

attributed to the modified environment created by

accumulation of CO, and depletion of O, and
maintenance of high hl.umdlty inside the pacL This
helped to maintain turgidity, higher firmness and
freshness during storage. When the O, concentration
is higher, the physiological and metabolicactivities take
place at a rapid pace inside the frui’ leading to quicker
spoilage.

The fully mature sapota frusts soaked in 1.0%
KMS solution for 30 minutes and packed under 88%
N2+2% 0, +10% CO, in 86,35 mm thick LDPE bags
can be stored successfully up to fourteen days at
ambinet temperature without much loss in fruit quality.
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Ta IJl e 1. Effect of different treatments on physico-chemical qualities of sapota during storage
Total soluble surgars  Total soluble PLW (pereent)  Decay (per cent)
Treatment (mg 100 mg!) solids (per cent)
T7days l4days  Tdays lddays 7Tdays 14 days 7days 14 days
Initial value 1.98 5.80 - -
T, Control 7.55 (3 days) 15.37 (3 days) 14,72.(3 days) 100 100
T, Airpacked 595 - 416 - 1384 - 0 100
T, 97%N,+2%0,+1%C0, 298 514 720 1212 673 987 0 3360
T, 93%N,+2%0,+5%CO, 283 496 700 1101 456 792 0 1585
T, 88%N,+2%0,+10%CO, 253 438 670 94 437 705 0 0
T, 95%N,+4%0,+1%CO, 347 577 770 1321 581 1016 0 4370
T, 91%N,+4%0,+5%C0O, 306 520 750 1240 662 810 0 1872
T, 86%N,+4%0,+10%C0O, 264 45] 680  10.52 444 763 0 1143
T, 92%N,+7%0,+1%C0O, 518 - 13.56 - 736 - 0 100
T, 88%N,+7%0,+5%C0O, 477 6.58 840 1398 593 971 0 2228
f, 83%N,+7%0,+10%CO, 448 639 830 13.83 564 862 0 1859
sdat 5%
Treatments 126 1.14 1.16 1.03
Jays 063 0.57 058 051
Interaction 1.78 161 164 146
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