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ABSTRACT Over ripening of Sapota (Manilkara zapota) fruits at the post harvest stage usually results in a dramatic de-
cline in quality. Aloe vera gel which has been known for its therapeutic, antibacterial and antifungal properties 

is used as an edible coating to prolong the storage life of tropical and sub tropical fruits, which would be an innovative and interesting 
means for commercial application as a means of preservation. An attempt has been made to optimize the post harvest dip treatment 
for shelf life extension maintaining and organo leptic characteristics of Sapota. Aloe vera gel coating of 1:2, 7 minutes and packaged 
in LDPE film has extended the storage life of Sapota to 20 days at 15± 2oc by maintaining initial characteristics of fruits while the 
untreated Sapota lost its quality attributes after 10 days.

Preservation of Sapota (Manilkara 
zapota) by Edible Aloe Vera Gel Coating to 
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INTRODUCTION
Sapota is a climacteric (16) fruit and is very much appreci-
ated for its taste and nutritional value but the production 
and commercialization of the fruit is limited. The sweet tast-
ing fruit possesses a delicate characteristic aroma, some-
times slightly astringent. India is the largest producer of 
Sapota in the world (13.08 lakh tonnes), Indian horticulture 
database,2009,Ministry of agriculture. It is widely grown in 
the states of Gujarat, Maharashtra, Karnataka, Tamil Nadu, 
Andhra Pradesh and Kerala. Export constituted only a very 
minor fraction of production, 0.2 per cent in 2001-02 as this 
fruit ripens within 9 days at ambient (273°C) temperatures 
and spoils within about 13 days after harvest(1). So far many 
attempts has been made to extend the shelf life which include 
Calcium salts dip treatment(2,14), GA₃(3), Waxol(4) and hot 
water(30) treatments. But these were not able to increase the 
storage life to appreciable level as the MAP (1) does which 
was expensive and need technical expertise.

Aloe vera gel has been used as an edible coating in fruits 
(6,10,24,28), which would be an innovative and interesting 
means for commercial application and an alternative to the 
use of postharvest treatments. Aloe Vera has been used for 
centuries for its medicinal and therapeutic properties(15,17) 
anti-inflammatary(5) and antimicrobial activities(18) apart 
from the antioxidant capacity(26). 

Pectin has wide applications in a variety of food formula-
tions as jellying and thickening agent. Since it sets into Jelly in 
sugar-acid solution, it is regularly used in the preparation of 
jams, jellies and marmalades. On account of its ever-increas-
ing use and demand, pectin has become an indispensable in-
gredient in food industry. Low density poly ethylene has wide 
applications in the food industry as packaging material to 
avoid weight loss(1), dust, contamination of micro organisms.

Edible coatings play an important role in the quality, safety, 
transportation, storage, and display of a wide range of fresh 
and processed foods(19,21). Edible films and coatings, while 
preventing moisture loss and maintaining quality, prevent 
spoilage and microbial contamination of foods(23). They act 
as barriers to moisture and oxygen during processing, han-
dling(30) and storage and do not solely retard food deterio-
ration but also enhance its safety due to their natural biocide 
activity or the incorporation of antimicrobial compounds(27).

The present study was carried out with the objectives to op-
timize the gel concentration for Sapota and to analyze the ef-
fect of aloe vera gel in maintaining the quality of Sapota fruits.

MATERIALS AND METHODS
Plant Material & Experimental Design. The fresh fruits 
were selected to obtain homogeneous batches based on 
color,size and absence of injuries. The aloe vera juice of food 
grade was obtained from PSSGT EXPORT, Tuticorin,Tamilnadu.

Standardization of gelling temperature of pectin: 
Pectin was taken in different percentagesi.e., 0.5%, 0.75%, 
1%, 1.25%, 1.5% in distilled water of 20 ml and heated to 
boiling until it  would get gelled (Table-1). The percentage of 
pectin which got best consistency of gelling is taken to mix 
with aloe vera gel (Padmaja & Bosco.,2014).

Table 1- Pectin gelling at various temperatures

Pectin 
%

Wt of 
pectin 
in g

Vol. of 
Water 
(ml)

Temperature

400 C 500 C 600 C 700 C

0.5 0.1 20
No 
significant 
gelling

No 
significant 
gelling

No 
significant 
gelling

No 
significant 
gelling

0.75 0.15 20
No 
significant 
gelling

No 
significant 
gelling

No 
significant 
gelling

Partial

1.00 0.2 20 Partial Partial Better Better

1.25 0.25 20 Better Better Good Good

1.5 0.3 20 Good Good Best Best

The gelation at various temperatures of pectin to gel the 
aloe vera juice during optimization process

Standardization of Edible coating: 
Aloe juice was made to three different concentrations i.e., 
1:1(200 ml of Water: 200 ml of aloe vera gel), 1:2 (133.3 
ml of Water: 266.6 ml of aloe vera gel), 1:3 (100 ml of Wa-
ter: 300 ml of aloe vera gel), with distilled water in increas-
ing concentration of aloe vera gel and three different dipping 
periods for each concentration. The details of treatment were 
as given in the Table-2. Thus giving rise to two variants i.e., 
concentration of aloe juice and dipping time. Pectin, which 
got best gelling temperature in the process of standardization 
was selected and heated to the required temperature with 
the amount of water that was going to mix with aloe vera gel. 
The untreated fruits were considered as control. The sam-
ples were allowed to air dry, then were packaged into LDPE 
bags with a hole punctured of 0.5 cm for air passage and fi-
nally stored under refrigerated temperature of 15.These treat-
ments were performed to standardize the concentration and 
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to observe the control of respiration rate. The samples were 
observed visually with a time interval of two days for visual 
aspect, shrinkage, colour change of the skin, softening nature 
until the fruit’s shelf life ended. The best treatments with less 
shrinkage, uniform color development and visually good in 
appearance were selected for the final treatment.

Table. 2 Treatment details of Sapotaaccess this article un-
der your organization’s agreement with Elsevier.

Treatment No: Ratio of water to Aloe 
vera

Duration in 
minutes

ST1 CONTROL -

ST2 1:1 3
ST3 1:1 5
ST4 1:1 7
ST5 1:2 3
ST6 1:2 5
ST7 1:2 7
ST8 1:3 3
ST9 1:3 5
ST10 1:3 7
The various treatments performed during optimization of 
the Sapota treatment with edible aloe vera gel and pectin

Process of edible coating for Sapota
The treatments (ST6,ST7,ST9,ST10) which got less shrinkage 
and better visual aspect when compared to control(ST1) were 
selected for the final process of edible coating. A total of 100 
Sapota fruits were grouped as 20 fruits for each sample to 
obtain 5 samples ranging from 40 to 70 g of each fruit. Each 

fruit was coated with prepared aloe vera juice and pectin of 
different selected concentrations and time periods (Table-2). 
Then they were allowed to air dry for 30-40 min. and kept 
at 15. The sensory analysis was carried out on the last day 
of observation to find out which treatment is having best or-
ganoleptic characteristics. 

Statistical Analysis: Data for sensory parameters were sub-
jected to analysis of variance (ANOVA). Sources of variation 
were time of storage and treatments with significance level P 
< 0.05 using SPSS software package.

Sensory analysis: Sensory analyses to compare the quality 
of treated and control table grapes were carried out by 30 
individuals in the age group of 21-25yrs. Evaluation was be 
done by composite scoring test as specific characteristics are 
rated separately by asking each of the panel members to give 
scores based on the quality of the fruits as below mentioned. 
The resulting scores were compounded for the panelists. This 
analysis was carried out for the fruits on the last day of shelf 
life. These were the characteristics considered with the fol-
lowing maximum scores: Visual aspect  - 10, Firmness  - 20, 
Crunchiness – 10, Juciness- 20, Sweetness – 20, Sourness- 10, 
Over all acceptability – 10 for a total of 100. Panelists evaluat-
ed the quality attributes of Sapota for visual aspect, firmness, 
crunchiness, juiciness, sweetness, sourness and had given the 
overall acceptability of the fruit. Basing on the sensory scores 
obtained ST7 (1:2-7min) is the best in all aspects including 
over all acceptability (Fig.10) (6).The mean of the sensory 
analysis shows that the quality was maintained better in ST7 
and ST9 were less deviated from the standard. P < 0.05 for 
both storage time and treatment so there was significant dif-
ference between the treatments and with increase in storage 
period regarding sensory attributes.

Fig. 1 Mean scores of the Sensory analysis of control and aloe treated Sapota during storage at 15± 2oc

The ST7 treatment had scored the highest overall acceptability, showing it is the best of the treatments performed

CONCLUSION: The shelf life of the climacteric fruit Sapota has 
been extended to 20 days with the aloe vera dip treatment 
1:2, 7 minutes which was found to be the most effective treat-
ment on fruit sensory quality attributes. Moreover dip treat-
ment is less cumbersome technique compared to MAP and 
CAP and it is at ease to follow as well as cost effective.
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