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ABSTRACT

A study was undertaken to investigate the effect of pectin as an edible coating on the postharvest quali-
ty of mature green tomatoes at 30°C. The tomatoes were dipped in the concentrations of 1, 3 and 5%
(w/v) pectin solutions for 5 min and stored at 30 = 0.2°C. Fruits coated with 3% of pectin showed great-
er retention of ascorbic acid, titratable acidity and total sugars of 9.96 mg%, 0.41% and 11.2% respec-
tively during storage. The shelf life of the tomatoes coated with 3% pectin solution increased up to 4

weeks without showing signs of decay and quality losses.
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INTRODUCTION

Tomato, Lycopersicon esculentum, (Solanaceae) is
a popular vegetable in the tropics. It is grown wide-
ly in many parts of the wet, intermediate as well as
some parts of the dry zone in Sri Lanka where the
environmental conditions are favourable for the
cultivation [A postharvest loss] of tomato in Sri
Lanka is estimated at 40 - 60%, which eventually
contributes to high market prices. Reduction in
postharvest losses could reduce unit cost of produc-
tion. Several techniques include refrigeration, mod-
ified atmosphere storage, chemical preservatives
(Zhang and Quantick 1997) and packaging are be-
ing used to minimize deleterious effects. Disad-
vantages due to environmental concerns of these
techniques used to preserve fresh-cuts and fresh
fruits have created a necessity for the invention of
alternative packaging techniques such as edible
coatings, which is a simple environmentally friend-
ly technique. Edible coatings are mainly composed
of polysaccharides, proteins, lipids or a blend of
these compounds. Coatings have the potential to
reduce moisture and firmness loss, provide oxygen
barrier properties, retard respiration rates, hinder
solute movement, reduce metabolism, seal in fla-
vour volatiles and improve the appearance
(Arvanitoyannis and Gorris 1999). Therefore, the
objectives of this study were to select the suitable
concentration of pectin solution to maintain the
physico — chemical properties and to extend the
shelf life of the tomatoes by controlled ripening.

MATERIALS AND METHODS

Freshly harvested, uniform sized, undamaged ma-
ture green tomatoes "var. KC-1" was collected from
a commercial tomato grower in Sri Lanka. After the
purchase, each fruit was individually washed with

*Corresponding author:thevamahen@yahoo.com

cold water and with 0.5% sodium hypochlorite so-
lution for disinfection purpose and allowed to dry at
30 £ 0.2°C. Commercially available pectin (Food
Ingredient Suppliers Colombo) was used in this
study. The solutions were prepared by dispersing
pectin in 100ml mild warm water (40°C) whilst
stirring with a magnetic stirrer IKAMAG — RHS7)
at the concentrations of 1, 3 and 5% (w/v) and al-
lowed to homogenize, with moderate stirring until
the solute were completely dissolved. After homog-
enization, the whole mature green tomato fruits
were dipped separately for Smin into pectin solu-
tions. Excess gel was allowed to drain off and the
fruit were allowed to dry and stored in 30°C along
with uncoated fruit samples in Complete Random-
ized Design (CRD) consisted of 15 fruits per sam-
ple with three replicates.
The treatments of the present study include;
T;-Tomatoes without coating stored at 30°C (Control)
T,-Tomatoes coated with 1% pectin and stored at 30°C
T;-Tomatoes coated with 3% pectin and stored at 30°C
T4-Tomatoes coated with 5% pectin and stored at 30°C
The physico-chemical properties of physiologi-
cal weight loss, ascorbic acid, titratable acidity and
total sugars of tomato were analyzed by using the
recommended AOAC (2002) methods. The nutri-
tional parameters were analyzed at different ripen-
ing stages such as Breaker, Turning, Pink, Light red
and Red by using USDA colour chart (Suslow and
Cantwell 2008). The samples were tested for shelf
life evaluation. Observations were made daily to
evaluate the spoilage, off-flavour development and
decay. Data were subjected to analysis of variance
and the mean differences of physico-chemical char-
acteristics were determined by the Duncan’s multi-
ple range test at 5% significant level.
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RESULTS AND DISCUSSION

Weight loss of coated tomato fruits was relatively
lower than the uncoated tomato fruits. There were
significant differences (p<0.05) in physiological
weight loss among treatments. The highest weight
loss of 17.8% was observed in the tomatoes without
coating whereas the lowest of 0.87% is observed in
the tomatoes which were coated with 5% pectin
solution. The differences of physiological weight
loss between coated and uncoated tomatoes is sup-
ported by Lin and Zhao (2007) who observed that
edible coatings provide an effective barrier to oxy-
gen, carbon dioxide and water vapour transmission
thus helping to alleviate the problem of moisture
loss.

The ascorbic acid content increased at each
stage during ripening of tomatoes. The retention of
ascorbic acid is high in coated fruits at Red maturi-
ty stage than the uncoated fruits (Fig. 1). Tomatoes
coated with 3% pectin solution showed the highest
retention of ascorbic acid among other treatments at
Red stage (9.96 %) whereas the uncoated fruits had
the value of 7.72 %. This is supported by the obser-
vations of Sumnu and Bayindirli (1994) where
coating reduces respiration of the fruits and retains
the ascorbic acid in the fruits. They also showed
that the ascorbic acid increased significantly
(p<0.05) between the treatments at Red maturity
stage except in the treatment T4, where the toma-
toes were coated with 5% pectin solution. This is
due to the hydrophilic nature of polysaccharide
films which provide a viscous nature and increase
the respiration rate and oxidation of ascorbic acid.

In this study, titratable acidity showed a signifi-
cant change (p<0.05) during storage which is
shown in Table 1. Titratable acidity declined over
the ripening stages due to the climacteric rise in
respiration over the degree of ripeness and with
maturity evolution where the tomatoes coated in
3% pectin stored had the lowest mean value of
0.43%. This is supported by Castro et al. (2005)
who observed that the rate of reduction in acidity in
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Figure 1: Changes in Ascorbic Acid Content of Pectin
Coated Tomatoes at Different Ripening Stages at
30°C.

coated fruits compared to uncoated fruits is low due
to restriction of oxygen availability that leads to
reduced respiration rate.

The percentage of total sugars in tomato fruits
increased initially and then decreased in all coated
and uncoated tomato fruits, due to the ripening and
respiration of the fruits simultaneously. At the Red
stage, coated fruits showed a high total sugar con-
tent than the uncoated fruits. These changes are due
to the modified atmosphere created by polysaccha-
ride coatings inside the fruit that delays ripening.
But at the same time the total sugar percentage de-
creased between treatments 3% protein and 5%
protein due to limited hydrophilic nature of poly-
saccharide coatings (Robertson 2006).

The number of days taken to attain Red stage
showed much difference between coated and un-
coated tomatoes. Studies showed that coating create
a modified atmosphere inside the fruits and vegeta-
bles that delays ripening and senescence (Lin and
Zhao 2007). Therefore, the coated tomatoes took 15
days to ripe at the 30°C whereas the uncoated fruits
took 5 days to ripe. The shelf life of tomatoes was
determined in terms of days until the peel of fruits
turned to pulp and began to decay. The Uncoated
fruits perished by the end of 8" day of storage. To-
matoes coated with 1 and 3% pectin coating ex-
tended the shelf life of tomato fruits to 22 and 28
days where the tomatoes coated with 5% pectin
solution showed lower shelf life of 20 days and
higher decay percentage than those with other treat-
ments. Studies showed that coatings provide suffi-
cient gas barrier for controlling gas exchange be-
tween the fresh produce and its surrounding atmos-
phere, which would slow down respiration and de-
lay deterioration; but when the coatings exceeds the
critical thickness they can cause detrimental effects
by reducing internal oxygen concentration and in-
creasing anaerobic fermentation (Lin and Zhao
2007).

The findings of the study showed that the toma-
toes coated with the 3% pectin solution showed
best results in retaining physico-chemical parame-
ters compared to other combinations and also ex-
tended the shelf life by 4 weeks. Therefore, skin
coating with 3% pectin solution and stored at 30°C
was selected as the most effective and desirable

Tablel: Effects of Treatments on Titratable Acidity
and Total Sugars of Tomatoes at Red Stage (n=3)

Treatments T.itratable Total Sugars
Acidity (%) * (wiw %) *

Untreated control 0.88+0.02a 7.80+0.003¢

1% pectin coated 0.56+0.02b 8.32+0.006b

2% pectin coated 0.434£0.02cd  11.20+0.003a

5% pectin coated 0.41+0.01d 5.97+0.006d

T* - mean + standard error
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edible coating for the commercial application of
mature green tomatoes to maintain the quality at-
tributes during storage and ripening. This technique
also can be adopted as an economically feasible
method compared to modified atmosphere storage
which can also be used by the small holding farm-
ers in the developing countries.
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