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Effect of Heat Treatment and Calcium Solutions on

Chilling Injury of Sweet Pepper (Capsicum annuum L.)
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Abstract . Sweet pepper, prior to be stored at 0, 3, 6 "C or at room temperature, were treated with hot air at
38 "C for 30 or 45 minutes or immersed in 2% and 4% CaClz. Ca(NO‘), and Ca-EDTA for 30 minutes. The results
showed that, hot air treatment caused sweet pepper to lose more weight than the untreated ones, but it did not have
any effect on chlorophyll content. However, longer hot air treatment at 45 minutes slightly reduce chilling injury.
Immersion in calcium solution treatment had no effect on weight loss but had little effects on chlorophyll content,

increased chilling injury and slightly increased calcium content in the tissue. Types and concentrations of calcium

had no relation with endogenous calcium content.
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Table 1 Electrolyte leakage of sweet pepper tissue treated with hot air at 38 "C for 80 :

or 45 minutes before stored at 0, 8, 8 “C or room temperature.

Storage Time at 38 "C (minutes)

temp. Normal area Chilling injury area

o) 0 30 45 0 30 45 X
30.02 36.94 86.32  $4.42a2  48.97 40.51 84.34 89.61a

8 29.91 83.11 $2.88 81,74ab  382.99 $0.60 31.06 31.55b
26.32 82.95 24.56 27.94b  26.32 41.09 28.79 81.79b

room" - - . : . . . .

X 28.76b  34.33a $0.97ab S1.36ns 84.43 87.06 $1.92 84.54*

Fresh fruit 30.08 30.08

LSD 5.59 8.32

0.08

1/ = decay, * = significant, ns = non-significant

Table 2 Chilling injury symptom of sweet pepper treated with hot air at 38 "C for 830

or 45 minutes before stored at 0, 3, 6 “C or room temperature.

Storage temp. Time at 38 ‘C (minutes)
(") o 30 45 X
0 3.04 3.75 3.00 3.56a
3 2.75 2.63 2.00 2.46b
e 113 1.69 1.256 1.85¢
room 1.00 1.00 1.00 1.00¢
X 2.08a 2.27a 1.81b 2.09ns
LSD 068

0.08

ns = non-significant, 1 = none, 2 = slight, 3 = moderate, 4 = scvere, 5 = very severe
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Table 3 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% CaC |, for

30 minutes before stored at 0, 8, 8 “C or room temperature.

Storage CaC ) (%)
temp. Normal area Chilling injury area
(‘o) 0 2 4 X 0 2 4 X
87.96 31.96 38.44 36.12 37.09 53.17. . 44.28 44.83
42.938 34,77 86.31 87.67 $9.08 46.61 41,65 42.11
39.67 83.48 31.23 34.79 30.67 45.69 54.09 45.80
room” - . . . . . - -
X 40.19a 33.40b 85.00b 86.19ns S8.61b 48.38a 45.98a 44.16ns
Fresh fruit 30.086 30.06
LSD 5.41 6.32
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¥ = decay, ns = non-significant
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Table 4 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% Ca(NO)),

for 30 minutes before stored at 0, 8, 8 “C or room temperature.

Storage CB(NO'). (%)
temp. Normal area Chilling injury area
("C) 0 2 4 X 0 2 4 X
37.09  40.41  42.65 3588 87.09 8198 3844  40.05
30.08  39.02 4219 36.39 89.08  84.77 85.81 40.10
80,67  34.60  20.82 3470  30.67 33.48 3128 $5.96
room' - - - - - - - -
X $8.61a  88.40b 85.00b  3$5.67ns 88.61 38.71 30.00  89.04ns
Fresh fruit 30.06 80.06
LSD 8.38 5.60

0.0%

¥ = decay, ns = non-significant

Table 5 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% Ca-EDTA .
for 30 minutes before stored at 0, 8, 8 C or room temperature.

Storage Ca-EDTA (%)
temp. Normal area Chilling injury area o
("C) 0 2 4 X 0 2 4 X
87.96 54.55 45.11 45,87 87.09 76.89 57.25 56.01
42.93 46.32 30.74 42.99 39.08 60.40 50.038 50.14
6 30.87 52.40 44.26 45.44 $0.67 66.88 55.28 47.88
room" - . - - . - - -
X 40.19b 51.00a 43.08b 44.76ns  88.6l1c 68.11a 54.33b 52.26ns
Fresh fruit 30.06 30.08
LSD 11.86 09.08

oot

= decay, ns = non-significant
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Table 6 Chilling injury symptom of sweet pepper immersed in 2% or 4% CaCl_for 30

minutes before stored at 0, 8, 6 "C or room temperature.

Storage temp. CaCl (%)

("0 0 2 4 X
0 2.38 3.58 3.38 3.10a
s 2.08 275 2.69 2.50b
6 1.00 1.00 1.00 1.00¢

room 1.00 1,00 1.00 1.00¢
X 1.61b 2.08a 2.02a 1.00*

LSD, 0.46

* = significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe

Table 7 Chilling injury symptom of sweet pepper immersed in 2% or 4% Ca(NO,)’I
for 30 minutes before stored at O, 3, 6 °C or room temperature.

Storage temp. Ca(NO3)2

() 0 2 4 x
0 2.38 3.38 3.56 3.10a
3 2.08 2.63 2.76 2.50b
1.00 1.00 1.00 1.00¢
room 1.00 1.00 1.00 1.00¢
X 1.61b 2.00a 2.08a 1.90*

LSD 0.39

* = significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, $ = very severe

Table 8 Chilling injury symptom of sweet pepper immersed in 2% or 4% Ca-EDTA for

80 minutes before stored at 0, 8, 8 “C or room temperature.

Storage temp. Ca-EDTA (%)
('C) 0 2 4 X
2.38 3.19 2.90 2.82a
3 2.06 2.60 2.40 2.38b
6 1.00 1.00 1.00 1.00¢
room 1.00 1.00 1.00 1.00¢
X 1.61b 1.97a 1.82a 1.80ns
LSD 0.46

ns = non-significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe
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Table 9 Calcium content of sweet pepper immersed in 2% or 4% calcium solutions.

Calcium solutions conc. (%) Ca-content

CaCl, 2 0.25a
4 0.20ab

Ca(NO)), 2 0.16bc
4 0.18abe

Ca-EDTA 2 0.20ab
4 0.16bc

Fresh fruit 0.13¢

LSD«23 0.07*

Fac.| (calcium solutions) ns

Fac.2 (conc.) ns

Fac.1 x Fac.2 ns

* = significant, ns = non-significant
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