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Abstract

Sweet pepper fruit is one of the most sensitive crops to postharvest conditions. Storage and handling
procedure of sweet pepper fruits lead to remarkable reduction in the fruit quality. The objective of this study is
to enhance fruit quality and storability by some postharvest treatments with 1.5% of 1-Methylcyclopropene for 5
minutes, 1.5% calcium chloride CaCl, for 5 minutes, hot water at 45°C for 2 minutes or tap water for 5 minutes
which served as control. Sweet pepper fruits were harvested with 75% fruit coloration. The results clearly
indicated that dipping of sweet pepper fruits in a solution of 1.5% of 1-Methylcyclopropene for 5 minutes
reduced the weight loss and maintained fruit firmness, total soluble solids, ascorbic acid content and external
surface color, compared to the other treatments. The observed effects of 1-Methylcyclopropene on the fruit
quality and storability could be due to its effect on Polyphenol oxidase (ppo), whereas the activity of ppo was
inhibited by 1-Methylcyclopropene. Also, 1-Methylcyclopropene and calcium chloride treatments reduced the

decay and maintained general appearance compared to other treatments.
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Introduction

Sweet pepper is a climacteric fruit and is prone to
water loss and consequently shriveling through to
their large surface to weight ratio. Sweet pepper is
susceptible to fungal infections which may lead to
postharvest losses to the growers if not controlled.
Further, problem is aggravated during production
when farmers try to store their production for short
periods to avoid low market prices. But, non-
availability of proper storage facilities in production
areas and lack of knowledge regarding postharvest
handling lead to huge post-harvest losses. Such
losses can be overcome by the use of appropriate
technology with a potential to retain the storage
quality of the freshly harvested produce (Thakur et
al., 2017).

The patenting and discovery of cyclopropenes as
inhibitors  of ethylene recognition exemplify
important leap in controlling ethylene responses of
vegetables crops. Regulatory approval has been
obtained in more than 50 countries for use of 1-MCP.
1-Methylcyclopropene is recorded for use on many
varieties of fresh vegetables such as melon,
cucumber, broccoli, pepper, squash and tomato. 1-
MCP affects many senescence and ripening
processes (Watkins, 2006 and Huber et al., 2010),
such as pigment changes, cell wall metabolism and
softening, odor and flavor and natural characteristics
(Huber, 2008 and Watkins, 2008). Also, calcium
has been reported to maintain cell integrity and
firmness of fruits during storage (Ochie et al., 1993).
Calcium chloride solution approach to maintain

quality and extend the storage life. Nirupama et al.,
2010, recommended lower concentration such as
1.5% CaCl,, Senevirathna and Daundasekera
(2010) recommended higher concentration such as
6% CaCl,. In addition, using hot water to increase
the shelf life is corelated to its effects on the
physiological processes such as a delay of ripening
processes (Lurie, 1998), elimination of insect
pollution and control of fungal infections (Schirra et
al., 2000). Exposure of sweet pepper fruits to heat or
hot water can cause severe internal and external
damage. Tissue damage caused by heat also results in
increased susceptibility to decay development.
Evidence of internal damage can include poor color
development, flesh softening, and development of
internal cavities (Glowacz et al., 2013; Sivakumar
and Fallik, 2013)

The aim of the present study is to enhance the
quality of sweet pepper fruits by applying 1-
Methylcyclopropene, calcium chloride CaCl, or hot
water at 45°C. Evaluation of these treatments and
their effects on the quality of the sweet pepper fruits
and storability has been carried out.

Material and Methods

Sweet pepper seedlings (Capsicum annuum L. cv.
7802 F1 hybrid) were transplanted in September in
two growing seasons (2015-2016 and 2016-2017).
Sweet pepper plants were grown under greenhouses
conditions of El-Iman Farm, Wadi Natrun, Elbehira
Governorate, Egypt. After 80 days of transplantation,
sweet pepper fruits were harvested at the commercial
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maturity (red stage) with uniform size and color
(75% coleration) with a short calyx (1 cm long) and
then transported immediately to the Vegetable
Handling Department and kept overnight at 10°C
with 90-95% relative humidity. The following
morning sweet pepper fruits were carefully selected,
free of visual damage or defects, washed initially
with water, then air dried. The fruits were divided
into four groups each group contains 18 replicates
(about 500g fruits per each replicate) then the fruits
were dipping in 1.5% 1-Methylcyclopropene for 5
minutes, 1.5% calcium chloride CaCl, for 5 minutes,
hot water at 45°C for 2 minutes or tap water for 5
minutes which served as control.

Samples were randomly taken from the three
replicates and arranged in a factorial complete
randomized design and stored at 10°C and 90-95%
relative humidity for 35 days. The treatments were
examined immediately after harvest and every seven
days intervals for the following parameter.

Weight loss percentage: The percentage of weight
loss of the sweet pepper fruits were estimated
according to the following equation: Weight loss% =
[(Initial weight - weight of fruits at sampling
date)/Initial weight of fruits] x 100 according to
Shehata et al., 2013.

Decay score: Sweet pepper fruit decay was
determined according to Shehata et al., 2013 as
score system of 1= none, 2= slight, 3= moderate, 4=
moderately severe, 5= severe. This depends on decay
percentage on fruits.

General appearance score: it was determined as
score system of excellent> 9, good> 7 to 8.9, fair> 5
to 6.9, poor> 3 to 4.9, and unassailable> 2.9. The
scale depends on morphological defects such as
shriveling, fresh appearance, color change of fruits
and decay. Fruits rating (5) or below considered
unmarketable according Shehata et al., 2013.

Firmness: the average firmness of the fruits was
measured in kg/cm? by digital force Gauge model
FGV 50 A, Shimpo Instrument Co, Japan, with total
capacity of 20 kg/cm? and resolution of 0.01kg/cm?
using cone pointed head.

Total soluble solids percentage (TSS): Total
soluble solids content was determined in sweet
pepper fruit juice sample by digital refractometer of
model Abbe Leica according to the method described
by (A.O.A.C., 2012).

Ascorbic acid content was determined using the dye
2, 6-dichloro-phenol indophenols method (A.O.A.C.,
2012).

External surface color: External surface color was
evaluated by a color difference meter (Minolta
CR200) to measure the L* describes lightness (L*=0
for black, L*=100 for white) and b* describes

intensity in yellow-green (b*>0 for yellow, b*<0 for
green).

Polyphenol oxidase (ppo): Crude extract of ppo was
prepared by homogenizing fruit samples with volume
of 5 fold of their weight of sodium phosphate buffer
(0.1 mM, pH 6.5) containing 30 mM sodium
ascorbate and 0.4 M sucrose at 25°C. The fruit
homogenate was centrifuged at 10000 g for 15 min.
Supernatant was collected and stored at 4°C.
Catechol was dissolved in the phosphate buffer (10
mM) then a volume of 3 mL was mixed with 1.0
enzyme extract. The increment of absorption of 495
nm was spectrophotometrically recorded.  The
increase in absorbance of 0.01 per minute at 495 nm
at the specified condition was defined as one unit of
PPO activity. The results were expressed as IU per
mg protein according to Dogan et al., 2002.
Statistical analysis: Data of the two seasons were
arranged and statistically analyzed using Mstatic.
Two way analysis of variance of the different
treatments was carried out by using Duncan's test.
The data were tabulated and statistically analyzed
according to a factorial complete randomized design
(Snedecor and Cochran 1982).

Results and Discussion

3.1. Weight loss percentage:-

Data in Table (1) show the effect of 1-
Methylcyclopropene, calcium chloride and hot water
on weight loss percentage of sweet pepper fruits
during storage. The results demonstrated that weight
loss percentage of sweet pepper fruits was increased
considerably and consistently with the prolongation
of storage period in the fruits obtained from both two
seasons. These might be due to the loss in moisture
through transpiration and loss in dry matter content
due to respiration during storage. These findings are
in agreement with (Smith et al,. 2006, Fernandez-
Trujillo et al., 2009 and llic et al., 2009).

Concerning the effect of some postharvest
treatments, data revealed that there were significant
differences among treatments in weight loss
percentage during storage. All postharvest treatments
retained their weight during storage as compared
with untreated control. Moreover, dipping sweet
pepper fruits treated for 5 minutes in 1-
Methylcyclopropene (1.5%) was the most effective
treatment in reducing the percentage of weight loss
% followed by dipping in 1.5% calcium chloride
CacCl; for 5 minutes. The highest value of weight loss
percentage was recorded with untreated control.
These results were achieved in the two seasons and
were in agreement with Ibrahim and Abdullah
(2018) who found that fruits exposed to different
level concentrations of 1-Methylcyclopropene gave
the lowest value of weight loss percent compared to
untreated as control for sweet pepper and tomato
fruits.
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The Interaction between storage period and
treatments on weight loss was significant. There was
an increase in fruit weight loss in each treatment
towards the end of storage period. However, the
reduction in weight loss was very sharp after 35 days
of storage in all treatments.

3.2. Decay score:-

Data in Table (1) indicate that effect of some
postharvest treatments on decay score of sweet
pepper fruits during storage. Data clear that the decay
started slowly and increased with the prolongation of
storage period in the two seasons may be through the
continuous chemical and biochemical changes
happened in the fruits (llic et al., 2014).

Examined all treatments used were lowest decay
score in comparison to control. Moreover, sweet

(1.5%) or 1.5% calcium chloride CaCl, were the
most effective treatments in reducing the decay. The
highest value of decay score was recorded with
untreated treatment (control).

1-Methylcyclopropene and calcium chloride using to
delaying, slowing ripening fruit and maintaining
quality during the storage period. These results are in
agreement with Ferndndez- Trujillo et al., 2009,
llic et al., 2009, llic et al., 2012 and Ibrahim and
Abdullah, 2018.

For the interaction among treatments and storage
period, data show that, the decay of untreated fruits
started to be shown after 7 days of storage and
several symptoms of decay at the end of storage
period were observed, while no decay was noticed in
fruits treated with 1-Methylcyclopropene or calcium
chloride CaCl; till 21 days in both season.

pepper fruits treated for 1-Methylcyclopropene
Table 1. Effect of some postharvest treatments on weight loss %, decay and general appearance of sweet pepper fruits
during storage at 10°C in 2015 and 2016 seasons.
Days First season (2015) Second season (2016)
Treatments  after Weight General Weight General
storage loss % Decay appearance loss % Decay appearance
0 1.00 f 9.00 a 1.00 g 9.00 a
7 103 t 1.00 f 9.00 a 133 p 1.00 g 9.00 a
14 233 p 1.00 f 9.00 a 294 m  1.00 g 9.00 a
MCP15% 51 304 1 100 f 900 a 431 j 100 g 900 a
28 513 h 133 ef 8.33 ab 561 h 1.67 efg 7.67 abc
35 745 e 133 ef 8.33 ab 782 d 2.33 cdef 6.33 bcd
0 1.00 f 9.00 a 1.00 g 9.00 a
7 123 s 1.00 f 9.00 a 153 o 1.00 g 9.00 a
14 246 o 100 f 9.00 a 3.14 | 1.00 s 9.00 a
CaCl2 5% 21 413 k 100 f 9.00 a 4.69 i 1.33 fg 8.33 ab
28 521 g 167 def 7.67 abc 577 gh 200 defg 7.00 abcd
35 763 d 200 cdef 7.00 abcd 8.07 ¢ 3.00 bcd 5.00 de
0] 1.00 f 9.00 a 1.00 s 9.00 a
7 131 r 1.00 f 9.00 a 166 o 1.00 g 9.00 a
Hot water 14 286 n 133 ef 833 ab 342 k 1.67 efg 7.67 abc
21 444 j 167 def 7.67 abc 5.92 fg 2.00 defg 7.00 abcd
28 562 f 233 bcde 6.33 bcde 6.05 f 2.67 bcde 5.67 cde
35 802 b 267 bcd 567 cde 894 b 3.67 ab 3.67 ef
0] 1.00 f 9.00 a 1.00 s 9.00 a
7 146 q 167 def 7.67 abc 185 n 2.00 defg 7.00 abcd
Control 14 313 m 233 bcde 633 bcde 434 2.67 bcde 5.00 de
21 5.06 i 3.00 bc 5.00 de 654 e 3.00 bed 5.00 de
28 7.90 c 333 ab 4.33 ef 883 b 3.33 bc 3.67 ef
35 1013 a 433 a 2.33 f 1112 a 4.67 a 1.67 f
MCP 1.5% 398 D 111 C 8.78 A 440 D 1.33 C 8.33 A
CaCl2 5% 413 C 1.28 C 8.44 A 464 C 1.56 C 7.89 A
Hot water 445 B 167 B 7.67 B 520 B 2.00 B 7.00 B
Control 554 A 261 A 5.78 C 653 A 2.78 A 5.22 C
0 1.00 C 9.00 A 1.00 E 9.00 A
7 126 E 117 C 8.67 A 159 E 1.25 DE 8.50 A
14 269 D 142 BC 817 AB 346 D 1.58 CD 7.67 B
21 439 C 167 B 7.67 B 536 C 1.83 C 7.33 B
28 597 B 217 A 6.67 C 6.57 B 2.42 B 6.00 C
35 831 A 258 A 5.83 C 899 A 3.42 A 4.17 D

Values followed by the same letter (s) are not significantly different at 5%.
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3.3. General appearance score:-

Data in Table (1) show the effect of some
postharvest treatments on general appearance (Score)
of sweet pepper fruits during storage. Results
indicated that there was significant reduction in GA
of sweet pepper fruits with the prolongation of
storage period in both seasons. The decrease of
general appearance during the storage period might
be due to a slight dryness of surface; instead of
translucency or macroscopic decay as expected
Similar results were reported by llic et al., 2014.

Concerning the effect of postharvest treatments,
data revealed that there were significant differences
between postharvest treatments and untreated control
during storage. Sweet pepper fruits treated with all
postharvest treatments had significantly the highest
score of appearance as compared with untreated
control. However, sweet pepper fruits treated with 1-
Methylcyclopropene (1.5%) and calcium chloride
CaCl, 1.5 % were the most effective treatments for
maintaining general appearance with no significant
differences between them, followed by dipped in hot
water at 45°C for 2 minutes while untreated control
recorded the lowest ones in this concern. These
results were achieved in the two seasons.
1-Methylcyclopropene and calcium chloride acts as a
semipermeable barrier on the surface of fruit and
vegetables against oxygen, carbon dioxide and
moisture, thereby reducing respiration, water loss,
respiratory activity and degradation by enzymes and
microbial rot of fruits (Shehata et al., 2009 and llic
et al, 2012). As for the interaction between
postharvest treatments and storage period, data
revealed that fruits dipped in solution 1-
Methylcyclopropene and calcium chloride did not
exhibit any changes in their appearance till 21 days,
of storage. On the other hand, untreated fruits had the
poorest appearance at the end of storage period (35
days). These results were true in both seasons.

3.4. Firmness

Data in Table (2) show the effect of some
postharvest treatments on firmness of sweet pepper
fruits during storage. Data indicated that there was a
significant reduction in firmness of sweet pepper
fruits by the prolongation of storage period in the two
seasons. The decrease in firmness during storage
could be related to the development of fungal growth
and the increase in the metabolism which increase
the enzymatic activity. Similar results were obtained
by (Gonzalez-Aguilar et al., 2004).

Concerning the effect of postharvest treatments,
data revealed that all postharvest treatments had a
significant effect on fruit firmness as compared with
untreated control during storage. However, sweet
pepper fruits treated withl-Methylcyclopropene
(1.5%) gave the highest value of fruit firmness
during storage followed by calcium chloride CaCl;
(1.5%), while the hot water at 45°C treatments were

less effective in this concern. The lowest value of
fruit firmness was obtained from untreated control.
These results were achieved in the two seasons and
were in agreement with Fernandez-Trujillo et al.,
2009 and llic et al., 2009.

The effect of interaction between treatments and
storage period was significant on fruit firmness in
both seasons. Fruits from all treated treatments
during storage period were significantly firmer than
those of untreated (control).

3.5. Total soluble solids percentage

Data in Table (2) show the effect of some postharvest
treatments on total soluble solids percentage of sweet
pepper fruits during storage. Data indicated that total
soluble solids of sweet pepper fruits decreased with
the prolongation of storage till the end of storage
period in both seasons, these results are similar with
Ibrahim and Abdullah, 2018.

Regarding the effect of postharvest treatments, data
revealed that there were significant differences
between postharvest treatments and untreated control
in TSS % of sweet pepper fruits during storage.
Sweet pepper  fruits  treated with 1-
Methylcyclopropene (1.5%) retained more TSS
percentage, followed by calcium chloride CaCl;
(1.5%). Fruits from all treatments during storage
period were higher in their total sugar and T.S.S.
than those of untreated (control). Moreover, fruit
treated with 1-Methylcyclopropene during storage
period had slightly highest T.S.S. compared with
other treatments during storage period.

3.6. Ascorbic acid content

Data in Table (2) show the effect of some postharvest
treatments on ascorbic acid content of sweet pepper
fruits during storage. Data indicated that ascorbic
acid content decreased with the prolongation of
storage till the end of storage period in both seasons.
Reduction in ascorbic acid content during storage
period might have been due to the higher rate of
sugar loss through respiration than water loss through
transpiration, these results are similar with Raffo et
al., 2008.

Regarding the effect of postharvest treatments,
data showed that all postharvest treatments were
effective in preventing ascorbic acid degradation
during storage as compared with untreated control.
Moreover, sweet pepper fruits treated with 1-
Methylcyclopropene (1.5%) were the most effective
treatments in maintaining ascorbic acid contents,
followed by calcium chloride CaCl, (1.5%). The
lowest values resulted in untreated control. These
results were achieved in the two seasons and were in
agreement with those obtained by Madhavi and
Salunke, 1998, Lee and Kader, 2000 and Sabir et
al., 2012. The effect of interaction between
treatments and storage period was significant on fruit
ascorbic acid content in both seasons. All treatments
at different storage periods had higher ascorbic acid
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content than those that untreated fruits (control).
Moreover, fruits treated with 1-Methylcyclopropene
(1.5%) at all different storage periods contained
higher concentration ascorbic acid than other
treatments or the control; on the contrary, control
fruits had the lowest concentration of ascorbic acid.

The interaction among treatments and storage
period, showed that fruits dipped in 1-
methylcyclopropene gave the best treatment for
inhibit the activity of polyphenol oxidase after 35
days of storage compared to all other tested
treatments in both seasons.

Table 2. Effect of some postharvest treatments on firmness (kg/cm2), total soluble solids % and
Ascorbic acid of sweet pepper fruits during storage at 10°C in 2015 and 2016 seasons.
First season (2015) Second season (2016)
Days Total Total
Treatments after Firmness soluble Asco_rbic Firmness soluble Asco_rbic
storage (kg/cm2) solids % acid (kg/cm2) solids % acid

0 601 a 850 a 12080 a 593 a 830 a 11950 a

7 576 b 827 b 11640 b 555 b 807 b 11540 b

14 534 e 803 ¢ 11330 c 505 e 787 ¢ 11267 c

MCP 1.5% 21 487 h 777 d 11050 de 465 g 7.63 d 10943 e
28 414 k 750 f 10543 h 394 j 7.27 gh 10440 h

35 343 o 710 g 99.33 k 302 n 683 i 98.53 k

0 601 a 850 a 12080 a 593 a 830 a 11950 a

7 564 ¢ 803 c¢ 11353 ¢ 545 ¢ 787 ¢ 11237 ¢

CaCl2 5% 14 5.21 f 777 d 11133 d 487 f 767 d 110.27 d
21 475 i 753 ef 10813 g 451 h 733 fg 10720 g

28 395 m 720 g 10237 i 368 k 687 i 101.40 i
35 316 q 6.73 h 9433 m 277 o 647 j 93.23 m

0 6.01 a 850 a 12080 a 593 a 830 a 11950 a

7 542 d 783 cd 11120 d 524 d 770 d 11030 d

Hot water 14 496 g 743 f 10933 f 463 g 747 ef 10850 f
21 423 ] 717 g 10537 h 4.05 i 713 h 10447 h

28 362 n 683 h 98.37 | 334 | 6.53 | 97.30 |

35 264 r 6.33 i 9150 n 222 p 6.03 Kk 90.47 n

0 601 a 850 a 12080 a 593 a 830 a 11950 a

7 496 g 7.73 de 109.67 ef 485 f 757 de 108.23 f

Control 14 4.03 | 717 g 10540 h 4.05 i 723 gh 10433 h

21 334 p 687 h 10140 |j 313 m 6.77 i 100.43 j
28 243 s 6.47 i 9447 m 224 p 6.07 k 9357 m

35 1.02 t 6.03 j 8733 o 1.05 g 560 | 86.43 o
MCP 1.5% 492 A 786 A 11096 A 469 A 766 A 10999 A

CaCl2 5% 479 B 763 B 10842 B 453 B 742 B 10733 B
Hot water 448 C 735 C 106.09 C 424 C 719 C 10509 C
Control 3.63 D 713 D 10318 D 354 D 6.92 D 10208 D
0 601 A 850 A 12080 A 593 A 830 A 11950 A

7 544 B 797 B 11270 B 527 B 780 B 11158 B
14 489 C 760 C 109.84 C 465 C 756 C 10894 C
21 430 D 733 D 10635 D 409 D 722 D 10538 D

28 354 E 700 E 100.16 E 330 E 668 E 99.17 E

35 256 F 655 F 93.13 F 227 F 623 F 92.17 F

Values followed by the same letter (s) are not significantly different at 5%.

3.7. Polyphenol oxidase activity

Data in Table (3) show the inhibitory effect of
some postharvest treatments and their impact on
polyphenol oxidase activity of sweet pepper fruits
during storage. It could be concluded that increase in
the activity of polyphenol oxidase with the
prolongation of storage till the end of storage period
in both seasons, these results are similar with
Shehata et al., 20009.

From the other side, the effect of postharvest
treatments, data showed that sweet pepper fruits

treated with 1-Methylcyclopropene (1.5%) inhibit the
activity of polyphenol oxidase, followed by calcium
chloride CaCl, (1.5%). The lowest percentage
resulted in untreated control. These results were
achieved in the two seasons; the decrease in pH and
the reduction in PPO activity could be related to 1-
Methylcyclopropene (Huang et al., 2003, Tian et
al., 2004, and llic et al., 2012).
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Table 3.  Effect of some postharvest treatments on polyphenol oxidase activity (IU/mg protein), a* and L*
value of sweet pepper fruits during storage at 10°C in 2015 and 2016 seasons.
First season (2015) Second season (2016)
Days P%I))(/%ZESZOI Polyphenol
Treatments ng:gr activity L*Value a*Value OX'.d"’.lse L*Value a*Value
ge activity
(1U/mg
. (1U/mg
protein) protein)
0 98.60 p 38.62 a 2042 s 98.80 r 3751 a 21.83 u
7 102.47 o 3526 b 2463 r 10360 q 3482 b 24.06 t
MCP 1.5% 14 105.20 m 32.35 f 2843 o 10723 n 31.15 f 2822 p
21 11043 ] 28.93 j 33.37 k 11240 k 27.86 j 3254 |
28 11540 g 23.16 n 3834 g 11827 h 22.05 n 38.14 h
35 12137 d 18.46 r 4314 d 12417 e 1723 r 42,93 d
0 98.60 p 38.62 a 2042 s 98.80 r 3751 a 21.83 u
7 103.60 n 3491 ¢ 2532 q 10457 p 33.15 ¢ 25.05 s
14 106.57 | 3183 g 29.04 n 10823 m 3053 ¢ 2893 o
CaCl2 5% . .
21 11253 h 2825 k 3406 j 11543 i 27.16 k 33.04 k
28 117.67 f 22.70 o 3923 f 12050 g 2163 o 39.14 g
35 12467 c 1763 s 4434 ¢ 12720 d 16.73 s 4334 ¢
0 98.60 p 38.62 a 2042 s 98.80 r 3751 a 21.83 u
7 105.07 m 3463 d 2555 q 106.27 o 32,72 d 2553 r
Hot water 14 108.60 k 3145 h 29.44 m 110.33 | 29.93 h 29.45 n
21 11547 g 27.81 | 3463 i 118.37 h 26.72 | 33.64 j
28 12160 d 22.03 p 39.94 e 12433 e 21.14 p 39.74 f
35 128.27 b 17.05 t 4483 b 13237 b 16.03 t 4384 b
0 98.60 p 38.62 a 2042 s 98.80 r 3751 a 21.83 u
7 107.23 | 3415 e 2614 p 10820 m 3206 e 26.14 q
14 111.33 i 30.86 i 30.22 1 113.33 j 29.04 i 31.32 m
Control 21 12057 e 2705 m 3615 h 12323 f 2592 m 3592 |
28 12533 ¢ 21.06 q 4295 d 12827 ¢ 2033 ¢ 4284 e
35 13450 a 15.82 u 4831 a 139.73 a 14.83 u 4795 a
MCP 1.5% 10891 D 2946 A 3139 D 11074 D 2844 A 3129 D
CaCl2 5% 11061 C 2899 B 3207 C 11246 C 2778 B 3189 C
Hot water 11293 B 2860 C 3247 B 11508 B 2734 C 3234 B
Control 11626 A 2793 D 3403 A 11859 A 2662 D 3433 A
0 98.60 F 3862 A 2042 F 98.80 F 3751 A 2183 F
7 10459 E 3474 B 2541 E 10566 E 3319 B 2519 E
14 10792 D 3162 C 2928 D 10978 D 3016 C 2948 D
21 11475 C 2801 D 3455 C 11736 C 2691 D 3378 C
28 12000 B 2224 E 4012 B 12284 B 2129 E 399 B
35 12720 A 1724 F 4516 A 13087 A 1621 F 4451 A

Values followed by the same letter (s) are not significantly different at 5%.

3.8. Color (L* and a* value):-

Data in Table (3) indicate the effect of some
postharvest treatments on color of sweet pepper fruits
during storage. Data indicated that the colors of
sweet pepper fruits decreased for L* value and
increase for a* value with the prolongation of storage
till the end of storage period in both seasons.

The colors of sweet pepper fruits were significant
differences between the different treatments during
storage period in both seasons. Fruits treated with 1-

methylcyclopropene 1.5% were the lightest color
(high L* value), followed by calcium chloride CaCl,
(1.5%) compared with untreated control darkest color
(low L* value).

In general, value for a* increased during storage
for all treatment in both seasons. Concerning the
treatments data indicated that fruits treated with 1-
methylcyclopropene 1.5% were the lowest a* value
(low a* value) followed by Fruits treated with
calcium chloride CaCl, (1.5%) compared to
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untreated fruits higher a* value (high a* value).
Indeed, with this treatment the color of sweet pepper
fruits was maintained, these results agreement with
llic et al., 2009 and llic et al., 2012.

The interaction among treatments and storage
period, showed that fruits dipped in 1-
methylcyclopropene gave lightest color (high L*
value) and lowest a* value after 35 days of storage
compared to all other tested treatments in both
seasons.
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