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Abstract: The present investigation aimed to evaluating the combined effect of post harvest treatments,
packaging and storage conditions on the changes in sugars and lycopene content of tomato. Tomato fruits with
stalk and without stalk were harvested at breaker stage and subjected for shelf life studies. The fruits with best
harvesting method (fruits with stalk) were treated with chlorine by first dipping the fruits in distilled water and
then chlorine solution (200ppm sodium hypochlorite) for 15 minutes. The fruits were then air dried and packed
in gunny bags and perforated LDPE bags. The packed fruits were stored under ambient and refrigerated
conditions. The tomatoes were periodically analyzed for reducing sugar, total sugar and lycopene content.
Fruits treated with chlorine, packed in LDPE bags and stored at refrigerated conditions improved the quality
of tomatoes. Storage at ambient conditions resulted in higher change in sugar and lycopene content that
resulted in quality deterioration of tomatoes. Hence, it could be concluded that post harvest chemical treatment
with chlorine has the potential to preserve valuable attributes of tomato fruits.
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INTRODUCTION extend post harvest life  of  fresh  vegetables  and  fruits.

Tomato (Lycopersicon esculentum) is a herbaceous shown to delay ripening and extend shelf life [4]. The
plant native to central, South and Southern North America microbial load associated with tomatoes during storage
fro Mexico to Argentina [1]. The tomato is now grown plays an important role in quality deterioration [5]. Post
world wide for its edible fruits. Proper harvesting harvest treatments of chlorine solution are known to
determines the nutrient contents as well as storage reduce enzymatic activity and post harvest decay
durability of any fruit. Tomato is normally harvested at problems, Chlorine treatments were found to be effective
different maturity stages, such  as  green  mature  stage, in reducing the occurrence of post harvest decay by
half ripe stage and red ripe stage.  Being  a  climacteric pathogens [6]. Therefore, the present experiment was
and perishable vegetable, tomatoes have a very short life undertaken to study the effect of chlorine, packaging and
span. An increase in the storage life and improvement of storage conditions on sugars and lycopene content of
tomato fruit quality is really desirable. tomato.

A number of chemical and physical processes take
place in vegetables during storage. Also, quality of most MATERIALS AND METHODS
fruits and vegetables is affected by water loss during
storage, which depends on the temperature and relative Collection of Sample: For the present study Himsona, one
humidity conditions [2]. Hardenburg et al. [3] mentioned of very important commercial varieties of tomato, was
that storage under low temperature has been considered used and for this purpose fruits with and without stalk at
the most efficient method to maintain quality of most breaker stage was harvested from farmer’s field.
fruits and vegetables due to its effects on reducing
respiration rate, ethylene production, ripening, Treatments and Experimental Design: Tomato fruits
senescence and rot development. (with and without stalk) of uniform size were selected and

Modified atmosphere packaging (MAP) using were sorted out to eliminate bruised, punctured and
polymeric films is a simple and inexpensive method to damaged  ones.  The  fruits  were  then  stored  at  ambient

In tomato modified atmosphere packaging has been
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conditions and physiological weight loss and shelf life of
the fruits were determined. The fruits having more shelf
life were then used for further studies. The tomato fruits
(with stalk) were then dipped in 200ppm chlorine solution
for 5 minutes and spread on trays. It has two levels
(chlorine treated and non-treated). The treated fruits were
then packed in  perforated LDPE bags, gunny bags and
in trays. These fruits were stored at ambient and
refrigeration conditions. The experiment was  laid  out
with three replications. Data on PLW, shelf life, reducing
sugar (%), total sugar (%) and lycopene were recorded at
three days storage intervals. The treatment details are
given below:

T = Non treated+ Ambient + without packaging.1

T = Non treated+ Ambient + Gunny bags2

T = Non treated+ Ambient + LDPE bags3

T = Non treated+ Refrigerator + without packaging4

T = Non treated+ Refrigerator + Gunny bags5

T = Non treated+ Refrigerator + LDPE bags6

T = Chlorine treated+ Ambient+ without packaging 7

T = Chlorine treated+ Ambient + Gunny bags8

T = Chlorine treated+ Ambient + LDPE bags9

T = Chlorine treated+Refrigerator+ without packaging10

T = Chlorine treated+ Refrigerator+ Gunny bags11

T = Chlorine treated+ Refrigerator+ LDPE bags12

Physiological Loss in Weight (PLW): The PLW of
tomato fruits was calculated by considering the
differences between initial weight and final weight of
tested fruits divided by their initial weight.

Shelf Life: The shelf life was calculated by counting the
days required to attain the last stage of ripening, but up
to the stage when fruit remained still acceptable for
marketing [7].

Chemical Analysis: Reducing sugars and total sugars
were determined by Lane and Eynon method. Lycopene
was performed according to the method of AOAC [8]. All
these chemical analysis were conducted according to
Rangana [9].

RESULTS AND DISCUSSION

Effect of Harvesting Methods: Physiological weight loss
of the fruits with respect to harvesting methods is
presented in Table 1. With increasing the storage period
the PLW (%) increased and was found to be more in fruits
stored without stalk (15.16%) after 15 days of  storage.
The  reason  behind  the  highest  loss associated with the

Table 1: Effect of harvesting methods on Physiological weight loss (%) in
tomato fruits at different storage intervals

Harvesting method 3 days 6 days 9 days 12 days 15 days

Without stalk 3.06 6.20 8.35 11.09 15.16
With stalk 2.89 5.97 8.04 10.34 14.63

Table 2: Effect of packaging and post harvest chemical treatments on total
sugars (%) of tomato fruit during storage.

Storage period (days)
--------------------------------------------------------------------------

Treatments 3 6 9 12 Mean

T 4.67 4.82 4.91 4.97 4.841

T 4.35 4.43 4.79 4.86 4.712

T 4.43 4.52 4.64 4.67 4.563

T 4.51 4.61 4.72 4.79 4.664

T 4.21 4.43 4.51 4.58 4.435

T 4.34 4.29 4.42 4.47 4.356

T 4.43 4.34 4.69 4.76 4.557

T 4.28 4.37 4.65 4.71 4.508

T 4.26 4.21 4.46 4.49 4.359

T 4.30 4.29 4.46 4.52 4.3910

T 4.02 4.18 4.26 4.29 4.1911

T 3.94 4.07 4.32 4.37 4.1712

Mean 4.31 4.38 4.57 4.62

*Initial value 4.00 CD ( 0.05)
Treatment (T) 0.02
Storage period (S) 0.01
TxS 0.05

Table 3: Effect of packaging and post harvest chemical treatments on
Reducing sugar (%) of tomato fruit during storage.

Storage period (days)
--------------------------------------------------------------------------

Treatments 3 6 9 12 Mean

T 2.91 3.18 3.42 3.69 3.301

T 2.61 3.15 3.39 3.61 3.192

T 2.35 2.93 3.41 3.59 3.073

T 2.87 2.98 3.12 3.29 3.064

T 2.81 2.94 3.17 3.32 3.065

T 2.62 2.82 2.94 3.18 2.896

T 2.54 2.67 2.89 3.01 2.787

T 2.39 2.58 2.71 2.92 2.658

T 2.32 2.51 2.68 2.82 2.589

T 2.24 2.42 2.58 2.68 2.4810

T 2.17 2.34 2.48 2.73 2.4311

T 2.18 2.34 2.46 2.59 2.3912

Mean 2.50 2.74 2.99 3.12

*Initial value 2.01 CD  (0.05
Treatment (T) 0.02
Storage period (S) 0.01
TxS 0.05
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Table 4: Effect of packaging and post harvest chemical treatments on
Lycopene (mg/100g) of tomato fruit during storage.

Storage period (days)
--------------------------------------------------------------------------

Treatments 3 6 9 12 Mean

T 3.71 3.95 4.34 4.62 4.151

T 3.63 3.89 4.31 4.58 4.102

T 3.58 3.83 4.25 4.53 4.053

T 3.47 3.64 3.96 4.31 3.844

T 3.51 3.76 4.06 4.42 3.945

T 3.42 3.62 3.87 4.26 3.796

T 3.05 3.45 3.91 4.34 3.697

T 3.34 3.49 3.79 4.12 3.688

T 3.16 3.34 3.62 3.98 3.529

T 3.24 3.39 3.79 4.17 3.6510

T 3.25 3.43 3.72 4.03 3.6111

T 3.07 3.32 3.53 3.82 3.4312

Mean 3.37 3.59 3.93 4.26

*Initial value 2.50 CD (0.05)
Treatment (T) 0.03
Storage period (S) 0.01
TxS 0.05

fruits  harvested  without  stalk  might  be  due  to  more
decay loss as exposed surface of stalk or scar left at the
time of harvesting creates avenue for the entry of
pathogens. Pathak and Srivastava [10] noticed higher
decay loss & more shelf life in mango fruits harvested
with stalk.

Effect of Treatments on Sugars: The breakdown of
polysaccharides into water soluble sugar might be a
reason for an increase in the sugar content. The findings
of Matto et al. [11] also indicated that starch is completely
hydrolyzed into soluble sugar such as glucose, fructose
and sucrose as ripening progresses. The treatment of
chlorine was found to cause lowering of total sugars and
reducing sugars than that of fruits of control set (Table 2).
The maximum value of 4.97 per cent at 12 days of storage
was observed in T  (non-treated + ambient condition +1

without packaging) followed by 4.86% in T  (non- treated2

+ ambient+ gunny bags. During storage total sugars

increased from 4.31% at 3 days of storage to 4.62% at  12
days storage interval. Tsuda et al. [12] also observed an
increasing trend in total sugar content of mango during
storage.

The general trend observed during storage for
reducing  sugar  content  in  tomato  was  an  increase
(Table 3). After 6 days of storage maximum value of 3.18%
was recorded in treatment T , followed by 3.15% in1

treatment T . The highest mean value of 3.30% was found2

in treatment T  and lowest mean value of 2.39% was1

observed in treatmenT . The increase in reducing sugar12

content could be due to the breakdown of
polysaccharides into water soluble sugar. Similar changes
were also observed by Salunkhe et al. [13]. 

Effect of Treatments on Lycopene: Data obtained
pertaining to the lycopene as affected by the treatments
tested under current study are presented in Table 4.
Lycopene is a phytonutrient and an antioxidant and this
pigment is responsible for the characteristic deep red
colour of ripe tomatoes. The lycopene content increased
with the advancement in the storage conditions, this
might be because pink colour of tomato in initial stage
turns into red ripe stage during storage and these results
also satisfy the findings of Salunkhe et al. [14]. More
accumulation of lycopene in the fruits of control set is
found to be significant, while chemically treated fruits
showed lesser and slow accumulation. During storage the
lycopene content was lower when tomatoes were packed
in perforated LDPE bags. The increase in lycopene
content was significant after different storage intervals.
Interactions also had significant effect on lycopene
content. Similar results were reported by Nasrin et al. [15].

CONCLUSION

The obtained results indicated that chlorine treatment
play a very effective role in controlling the compositional
changes in total sugars, reducing sugars and lycopene of
tomato stored at refrigerated conditions. This treatment
has delayed the ripening process more effectively and
with a minimum quality loss as compared to the control
sample which had greater compositional changes with
maximum quality loss during storage.
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