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EFFECT OF CaCL, AND KCL ON REDUCING CHILLING
INJURY OF RED TOMATO FRUITS (LYCOPERSICON
ESCULANTUM’ MILL)

* Nadia.A.Elmalki, ** Mousa.A.Aboubakr & *** Salma.F.Abdraba

( * Botany department, faculty of science. Benghazi University. ** Botany and microbiology
department, faculty of science. Sebha University. *** Botany department, faculty of arts and
science, El-marj. Benghazi University. )

Abstract

The present study was carried out on local tomato fruits harvested at red stage from
Bercess region to investigate the effect of dipping fruits for 15 min. in an inorganic
salts calcium and potassium chloride with different concentrations (1°2.4.6 and 10%)
on reducing chilling injury phenomenon during storage for 21 days and subsequent
ripening. Chilling injury was measured by quantitative determination of % acidity,
fruit juice, wt. loss and. In addition to evaluation of CI as number of water soaking
area and determination of percent of seed germination. The fruits were subjected to
two storage temperatures: 5° C and lab temperature, in order to investigate their
effects on the above-mentioned factors. The results indicated that, 1% KCL and 4, 6%
CaC1, were very effective in decreasing rate of accumulation of CI phenomenon,
increasing rate of color development, retarding Cl and decreasing weight loss of
chilled fruits. 1% of CaC1l, and 2% of KCL were effective only on reducing weight
loss, while dipping in high conc. (10%) of KCI and CaC1, was not effective. There
was a great difference between storage at lab and low temperature with respect to
weight loss and rate of decay. Dipping fruits in an inorganic salts show no clear
relationship between CI and % of acidity but however, they recorded a significantly
great effect on increasing the percentage of seeds germination compared to control
chilled fruits.
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INTRODUCTION.

Tomato fruits considered one of the most popular and important vegetables in the
world, they contain a good source of vitamins particularly A and C, some minerals
and supply about 35 calories per 5-ounce Fahey (1976). As processing crops, they
take the first rank among vegetables. Although, low storage temperatures conceder
generally effective means of extending the post-harvest life of fruits and vegetables
but, tomato fruits as most of tropical and sub-tropical plants are affected by chilling
injury (CI), due to exposure for sufficient period of time to temperature below their
critical ranges (ElI- Tamzini & Elyatem (1982); Christiansen (1979) & Pantastico
(1975)). Chilling injury is also referred to as cold injury, low temp. Injury Bramlage
(1982), and in apple, as low temp. breakdown Pantastico (1975), such injury may
occur during plant growing or during post-harvest handling, transportation and
storage resulting in increased production cost and big economical and marketing
losses Tyagi & Khire (2018). Tomato fruits, however, when subjected to chilling
temperature exhibit several symptoms of Cl, such as, failure of fruits to ripen in the
expected pattern (Deel (2005) & Tyagi & Khire (2018)), water soaking of the tissues
(Pantastico (1975) & El Malki (1988)), increased susceptibility to decay by organisms
usually not present in healthy tissue( Auttio & Bramlage (1986); McColloch &
Worthington. (1952); Shear (1975)), and failure to retain firmness Hall (1961) &
(1965). Some possible cause of CI have been proposed, cellular membranes undergo
a physical phase transition from normal flexible liquid- crystalline to gel structure at
temp critical for Cl, these changes expected to bring cracks or channels leading to
increased permeability Lyons (1973), accumulation of some metabolites such as
phenolic compounds, chlorogenic acid in a toxic quantity in tomato fruits EI Malki
(1988), breakdown of ATP/ADP energy - transfer system. CI might be overcome by
using different techniques. Many researchers found that application of some in
organic elements such as calcium chloride and potassium chloride had a positive
effect in reducing softening and development of senescent breakdown in apple (S)
Deel (2005), in tomato Pantastico (1975); EI Malki (1988); Tyagi & Khire (2018)

Therefore an attempt was made in this study to separate out the effect of
application of different concentrations of calcium chloride (CaCL;) and potassium
chloride (KCL) on reducing CI during storage of locally tomato fruits.

MATERIAL AND METHODS
I.  Dipping in potassium and calcium chloride solution.

A local variety of tomato fruits were harvest at full ripe stage (red color) from Bercess
region, in east costal area. 600 fruits free of defect, irregular ripening and
physiological disorders were washed with tap water, air dried. The fruits were divided
in to two groups 300 fruit/group. Each group were dipped in different concentrations
(1, 2, 4, 6 and 10%) of either potassium chloride (KCL) or calcium chloride (CaCL,)
solution for 15 minutes. After application, they allow again to air dried and the fruits
of each group application was divided into two batches. One batch was stored for 21
day at low temperature (5°C) and about 64-70% relative humidity (RH), the other
stored at room temperature 25°C +2 and mean RH ~ 49% for 21 day also.

Physiological and Chemicals characteristics of tomato fruits evaluated weekly
for 21 days (10 fruits / treatment / week).
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Fruits of only treatments which stored at low temperature, they subsequent to
room temperature for 4 hours at the end of each storage period and before any further
evaluation.

Il. Determination of natural and chemical fruit characters

=

Fruit weight, the weight of fruits of each treatment was taken weekly by gram

2. % of juice content: Tomato fruits of each analysis were cut into small pieces of
1-2 cm long, then blended in a commercial blender for 2 min. the homogenate
was filtered through 4 layers of cheese cloth in a Buckner and determinate the
percent of juice content according to Taain,et al (2010).

3. Acidity determination: the filtrates remaining was diluted with distilled water to
give 1ml juice per 5 ml solution. Five ml of the diluted solution was titrated with
0.10N NaOH to the end point using phenolphthalein indicator Ranganna (1979).
Acidity was expressed as anhydrous citric acid according to A.O.A.C. (1990).

4. Evaluation: CI

4.1 CI was evaluated visually at the end of storage period and after
subsequent transfer to room temperature, the injury was expressed as the
symptoms of CI (water socking area) Pantastico (1975), the number and
the volume (millimeter) of water soaking areas were taken weekly.

4.2 Seed treatment: After 21 days form low temperature storage, seeds of all
treatments were collected from last analysis fruits to show if the seeds and
their ability to germinate were influenced by chilled temperature or not.
The removed seeds washed with distilled water and they surface sterilized
by soaking for two minutes in 10% sodium hypochlorite, then rinsed four
times with distilled water. Three replicates of 15 seeds / treatment were
germinated in pots filled with same amount of pitmoss. Afterward, they
were incubated at 27°C+2 and RH ~66% with a 16/8 (light/dark)
photoperiod in a growth room and watered as needed with distilled water
to ensure adequate moisture for seed germination. Seed germination was
counted daily for 2 weeks from first a count; Seed germination was
defined as the appearance of a radical, at least 2 mm long. Germination
percent = (number of germinated seeds/number of tested seeds) =100
ISTA (1993).

The experimental results were analyzed by subjected to one way analysis of
variance and the means were separated by the least significant difference (LSD) at p <
0.05 confidence level, by using SPSS package.

RESULTS AND DISCUSSIONS

Weight loss and juice content was significantly influenced by storage temperature.
The results showed that the highest loss of weight and juice content was recorded in
room temperature storage treatments, and the total losses was large enough to cause
shriveling in most of room temperature-stored fruits at the end storage time. However,
compere to control, significant lowest weight and juice content loss were achieved in
1 and 4% KCL (fig 1 and 3) and in 4 and 6 % CaCL, (fig 2 and 4) treatments.
However, compared to control treatments, the lowest percent of weight loss was
significantly achieved in 5°C stored fruits especially in low concentration treatments
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5°C

25°C .

KCl

of both chemical compounds. lowest percent was achieved in KCL (1 and 2%), in
CaCL; ( 1, 4 and 6%) while treatment with 1% of KCL gets significantly the highest
percent of juice content as well as dipping in CaCL, at consternations of (4 and 6
%) in all storage periods. The great weight loss in higher concentration of both
chemical salts as well as control may be as a result of loss in membrane integrity and
increased permeability (Kadhm &Taain (2013); Abu Baker, (2015)). Treated with 4%
CaCL2 elevated the water content, increased juice percent, vitamin ¢ and pectic
substances in chilled tomato fruits Taain et al (2010), reduced respiration rate and
ethylene production in banana fruits, in apricot Matook and Fumino (2004).
Titratable acidity remained relatively unchanged with no significant difference
between control and other treatments, storage temperatures and period (fig 5 and 6).
This finding agree with Elmalki (1988) on tomato fruits, on mango fruits Taain et al
(2010). This might be due to the organic acids content not changed to succrides with
prolonged storage period Burton (1982).

Cl symptoms which represented as water socking area was not completely
appeared in fruits which treated with again 1% KCL and 4 and 6 % of CaCL, even
after 21days from chilled storage. Sever CI was observed in high concentration (10%)
KCL and CaCL, dipped fruits and more than control in all storage period. This
finding agree with those obtained by Bramlage, (1982), EI Malki (1988) and Abu
Baker (2015). Statistical analysis of seeds germination found that present of seed
germination was very low in control seeds (33%) of chilled temperature storage while
all applications applied to reduce physiological disorders of chilling injury was also
efficiently reduced this disorders on the seeds inside the fruits. However, low
concentration of 1% of KCL was significantly Superior in seed germination (93%),
and both 4 and 6% of CaCL, gave 86 and 80 % fig. On the other hand at room
temperature, application of KCL and CaCL, were less effective as well as control
testament

60 - After 14 days
50 -

40 -

% wt loss

30 -

20 -

10

Control %1 %2 %4 %6 %10
% KCL
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Figl: Effect of dipping in KCL solution on % of weight loss of tomato fruits stored

at 5° and 25°C
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After 21 days
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Fig 2: Effect of dipping in CaCL; solution on % of weight loss of tomato fruits stored
at5°and 25°C
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After 21 days
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Fig 4: Effect of dipping in CaCL; solution on % of fruit juice of tomato fruits stored
at 5° and 25°C
After 7 days
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Fig 5: Effect of dipping in KCL solution on % of titratable acidity in tomato fruits
stored at 5° and 25°C
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Fig 6: Effect of dipping in cacL2 Solution on % of titratable acidity in tomato fruits
stored at 5° and 25°C
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After 21 days
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Fig 7 : Effect of dipping in KCL and CaCL, solutions on evaluation of chilling injury
symptoms of tomato fruits stored at 5°C
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Fig 8: Effect of dipping in KCL and CaCL; soluitions on % of seeds germination which
excteact from stored tomato fruits
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