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The Use of generally recognized as safe to prolong the shelf life of chilli after harvest
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Abstract

The storage of chilli fruit after harvesting by using the appropriate package with good
postharvest handling, generally recognized as safe (GRAS) are used to prolong shelf life. This
experiment was aimed to investigate the effects of salicylic acid (1 mM, 2 mM and 3 mM),
calcium chloride and gum Arabic (0.5%, 1% and 1.5%) on postharvest quality of chilli fruit.
Split plot in RCB was an experimental designwith 11 treatments in main plot and subplot
was storage days (7, 14, 21 and 28 days). The chilli fruits were packed with PP trays and PE
filmsstoredat 10°C. The results showed that Calcium chloride is an effective substance for
extending the shelf life. As follows: Chilli cv. Superhot dipped in 1.5% calcium chloride for
14 days with low contaminated fungi at the fruit and the peduncle-calyx, weight loss was
1.462% and firmness was 14.94 N. Chilli cv. Redsunwas stored for 21 days and the fungi
contaminated at the fruit 3.75% was found in 1.5% gum Arabic.While 1% calcium chloride
was found no fungus at the fruit and had the lowest fungal contamination of 5.34% at the

peduncle-calyx. The chilli fruit has the appearance that is acceptable.

Keywords:chilli cv. Superhot, chilli cv. Redsun, calcium chloride,fungal contamination,
shelf life
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Figure 1 Contaminated fungi of chillicv. Superhotstored at 10°C for 28 days
A) Contaminated fungi of fruit
B) Contaminated fungi of peduncle and calyx

Figure 2 Chilli cv. Superhot dipped for 3 minutes, stored at 10 °C for 7 days

A) salicylic acid 1 mM B) salicylic acid 2 mM

Q) salicylic acid 3 mM D) calcium chloride 0.5%
E) calcium chloride 1% F) calcium chloride 1.5%
G) gum arabic 0.5% H) gum arabic 1%

) gum arabic 1.5% J) ethanol 1.5%

k) control (water)

Figure 3 Chilli cv. Superhot dipped for 3 minutes, stored at 10 °C for 14 days

A) salicylic acid 1 mM B) salicylic acid 2 mM
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Q) salicylic acid 3 mM D) calcium chloride 0.5%
E) calcium chloride 1% F) calcium chloride 1.5%
G) gum arabic 0.5% H) gum arabic 1%

) gum arabic 1.5% J) ethanol 1.5%

k) control (water)

Figure 4 Chilli cv. Superhot dipped for 3 minutes, stored at 10 °C for 21 days

A) salicylic acid 1 mM B) salicylic acid 2 mM

Q) salicylic acid 3 mM D) calcium chloride 0.5%
E) calcium chloride 1% F) calcium chloride 1.5%
G) gum arabic 0.5% H) gum arabic 1%

) eum arabic 1.5% J) ethanol 1.5%

k) control (water)

Figure 5 Chilli cv. Superhot dipped for 3 minutes, stored at 10 °C for 28 days

A) salicylic acid 1 mM B) salicylic acid 2 mM

Q) salicylic acid 3 mM D) calcium chloride 0.5%
E) calcium chloride 1% F) calcium chloride 1.5%
G) gum arabic 0.5% H) gum arabic 1%

) gum arabic 1.5% J) ethanol 1.5%

k) control (water)
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Figure 6Contaminated fungi of chillicv. Redsun stored at 10°C for 28 days

Figure 7 Chilli cv. Redsun dipped for 3 minutes, stored at 10 °C for 7 days.

A) salicylic acid 1 mM B) salicylic acid 2 mM

Q) salicylic acid 3 mM D) calcium chloride 0.5%
E) calcium chloride 1% F) calcium chloride 1.5%
G) gum arabic 0.5% H) eum arabic 1%

) eum arabic 1.5% J) ethanol 1.5%

k) control (water)

s , Vi
W D“E F
"G w K

Figure 8 Chilli cv. Redsun dipped for 3 minutes, stored at 10 °C for 14 days.
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A) salicylic acid 1 mM
Q) salicylic acid 3 mM
E) calcium chloride 1%
G) gum arabic 0.5%

) gum arabic 1.5%

k) control (water)

N AR
N B“
N“

B) salicylic acid 2 mM

D) calcium chloride 0.5%
F) calcium chloride 1.5%
H) gum arabic 1%

J) ethanol 1.5%

“
J@(

Figure 9 Chilli cv. Redsun dipped for 3 minutes, stored at 10 °C for 21 days.

A) salicylic acid 1 mM
Q) salicylic acid 3 mM
E) calcium chloride 1%
G) gum arabic 0.5%

) gum arabic 1.5%

k) control (water)

B) salicylic acid 2 mM

D) calcium chloride 0.5%
F) calcium chloride 1.5%
H) gum arabic 1%

J) ethanol 1.5%

Figure 10 Chilli cv. Redsun dipped for 3 minutes, stored at 10 °C for 28 days.

A) salicylic acid 1 mM
Q) salicylic acid 3 mM
E) calcium chloride 1%
G) gum arabic 0.5%

) eum arabic 1.5%

k) control (water)

B) salicylic acid 2 mM
D) calcium chloride 0.5%
F) calcium chloride 1.5%

H) gum arabic 1%

J) ethanol 1.5%
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Table 1 Contaminated fungi of Chilli fruits cv.Superhotdipped in various substances for 3minutes stored at 10°C for

28 days
Contaminated fungi of Chilli fruits(%) **

Treatment

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 222a 29.30 c 39.76 bcd 60.85 bc
2. Salicylic acid 2 mM 6.53 a 317 a 36.62 bcd 49.12 abc
3. Salicylic acid 3 mM 283a 11.63 ab 63.26 d 78.23
4. Calcium chloride 0.5% 0.00 a 4.28 a 38.43 bcd 51.69 abc
5. Calcium chloride 1% 0.89 a 9.72 ab 45.30 cd 59.39 bc
6. Calcium chloride 1.5% 519a 6.53 a 27.11 abc 49.96 abc
7. Gum Arabic 0.5% 0.89 a 6.88 a 39.91 bcd 37.56 ab
8. Gum Arabic 1% 0.89 a 10.58 ab 40.42 bcd 29.53 a
9. Gum Arabic 1.5% 27.25 b 24.37 bc 30.57 abc 41.75 ab
10. Ethanol 1.5% 1.58 a 222 a 21.05 ab 61.88 bc
11. Control (water) 222a 23.29 bc 16.35 a 30.76 a

CV (a) = 24.5%, CV (b) = 23.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 2 Contaminated fungi of peduncle and calyx of chillicv. Superhot dipped in various substances for 3 minutes

stored at 10°C for 28 days

Contaminated fungi of peduncle and calyx(%)*

Treatment
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 192 a 0.00 a 37.58 ab 95.83 a
2. Salicylic acid 2 mM 1.08 a 3377 c 51.40 b 97.26 a
3. Salicylic acid 3 mM 071 a 15.04 ¢ 53.34 b 95.99 a
4. Calcium chloride 0.5% 0.00 a 14.79 ¢ 19.76 ab 90.43 a
5. Calcium chloride 1% 0.71 a 8.95 bc 933 a 75.80 a
6. Calcium chloride 1.5% 0.00 a 9.40 bc 32.98 ab 7525 a
7. Gum Arabic 0.5% 0.71a 13.47 ¢ 40.82 ab 62.85 a
8. Gum Arabic 1% 0.00 a 10.94 bc 11.46 ab 70.49 a
9. Gum Arabic 1.5% 0.00 a 2.48 ab 27.13 ab 68.49 a
10. Ethanol 1.5% 0.00 a 13.22 ¢ 21.26 ab 64.36 a
11. Control (water) 0.00 a 071 a 48.67 b 63.67 a

CV (a) = 30.3%, CV (b) = 36.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 3Weight loss of Chilli cv. Superhot dipped in various substancesfor 3 minutes stored at 10°C for 28 days

Weight Loss(%)

Treatment
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 0.939 1.673 1.828 2.393
2. Salicylic acid 2 mM 0.874 1.343 2.171 2.257
3. Salicylic acid 3 mM 1.062 1.387 2.804 4.014
4. Calcium chloride 0.5% 1.072 1.090 1.594 3.378
5. Calcium chloride 1% 0.795 1.579 2.113 2.636
6. Calcium chloride 1.5% 1.314 1.462 2.022 2.885
7. Gum Arabic 0.5% 0.511 1.314 1.446 2371
8. Gum Arabic 1% 0.703 1.434 0.970 1.355
9. Gum Arabic 1.5% 0.709 1.268 1.802 2.363
10. Ethanol 1.5% 0.687 1.429 1.574 2.072
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11. Control (water) 1.208 1.140 2.057 3.315

Storage days mean** 0.898 a 1.374 b 1.853 ¢ 2640 d

CV (a) = 28.3%, CV (b) = 39.4%
In a row, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 4 Firmness of Chilli cv. Superhot dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment Firmness (N)**
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 15.85 ab 1470 a 14.39 a 13.60 abc
2. Salicylic acid 2 mM 16.36 a 14.73 a 14.16 ab 14.14 a

3. Salicylic acid 3 mM 15.64 ab 14.92 a 13.55 abc 13.71 ab
4. Calcium chloride 0.5% 15.29 b 15.28 a 12.80 ¢ 13.60 abc
5. Calcium chloride 1% 15.49 b 14.64 a 13.51 bc 13.79 ab
6. Calcium chloride 1.5% 15.07 b 14.94 a 14.18 ab 13.11 bc
7. Gum Arabic 0.5% 1547 b 15.33 a 14.21 ab 13.18 bc
8. Gum Arabic 1% 15.54 ab 14.52 a 14.08 ab 12.96 bcd
9. Gum Arabic 1.5% 15.63 ab 15.06 a 14.28 ab 12.20 d
10. Ethanol 1.5% 15.66 ab 14.93 a 14.14 ab 12.77 cd
11. Control (water) 1548 b 14.49 a 13.68 ab 13.39 abc

CV (a) = 3.2%, CV (b) = 3.0%
In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 5 *L Value of Chilli cv. Superhot dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment L Value ™

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 33.46 bc 31.24 bcd 29.52 ¢ 32.55 a
2. Salicylic acid 2 mM 33.60 abc 30.67 b-e 30.58 bc 32.68 a
3. Salicylic acid 3 mM 3517 a 29.66 de 30.80 bc 31.95 abc
4. Calcium chloride 0.5% 30.89 e 29.56 e 30.18 bc 30.34 c
5. Calcium chloride 1% 34.01 abc 31.38 bc 30.24 bc 30.73 c
6. Calcium chloride 1.5% 34.69 ab 30.09 cde 31.62 b 30.90 bc
7. Gum Arabic 0.5% 32.46 cd 33.60 a 31.20 b 31.73 abc
8. Gum Arabic 1% 32.86 c 34.62 a 30.55 bc 3271 a
9. Gum Arabic 1.5% 33.74 abc 31.07 b-e 31.51b 3293 a
10. Ethanol 1.5% 31.01 de 3181 b 31.87b 31.94 abc
11. Control (water) 33.14 bc 3350 a 3351 a 3251 ab

CV (a) = 2.5%, CV (b) = 2.9%
In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 6 *a Value of Chilli cv.Superhot dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment “a Value
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 39.93 cd 4014 cd 40.42 a-d 40.05 a

2. Salicylic acid 2 mM 42.26 ab 40.80 cd 39.68 cd 40.28 a

3. Salicylic acid 3 mM 40.46 bcd 40.85 cd 41.62 abc 37.24 ¢

4. Calcium chloride 0.5% 39.61 cd 39.36 d 40.16 bcd 38.91 abc
5. Calcium chloride 1% 4273 a 43.43 ab 42.55 a 38.28 abc
6. Calcium chloride 1.5% 4283 a 42.18 abc 42.04 ab 40.21 a

7. Gum Arabic 0.5% 39.79 cd 40.78 cd 40.32 a-d 37.80 bc
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8. Gum Arabic 1% 40.04 cd 42.30 abc 38.33 d 39.93 ab
9. Gum Arabic 1.5% 40.73 a-d 41.86 bc 41.15 abc 40.09 a
10. Ethanol 1.5% 39.05d 40.58 cd 38.71d 40.44 a
11. Control (water) 41.59 abc 44.21 a 41.84 abc 39.86 ab

CV (a) = 2.8%, CV (b) = 3.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 7 *b Value of Chilli cv. Superhot dipped in various substances for 3 minutes stored at 10°C for 28 days

*b Value **
Treatment
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 26.99 cde 25.56 e 27.03 a-e 25.79 a

2. Salicylic acid 2 mM 29.04 bc 2622 e 25.74 cde 25.17 ab
3. Salicylic acid 3 mM 28.44 cd 27.30 de 28.91 ab 21.53 ¢
4. Calcium chloride 0.5% 25.43 de 25.16 e 25.10 de 23.84 abc
5. Calcium chloride 1% 31.33 ab 31.50 ab 29.21 a 22.97 abc
6. Calcium chloride 1.5% 32.06 a 29.68 bcd 29.53 a 25.52 ab
7. Gum Arabic 0.5% 27.32 cde 28.18 cde 25.99 b-e 22.48 bc
8. Gum Arabic 1% 27.00 cde 30.39 abc 25.22 de 25.27 ab
9. Gum Arabic 1.5% 26.91 cde 30.61 abc 28.01 a-d 24.53 ab
10. Ethanol 1.5% 24.49 e 27.34 de 2451 e 25.84 a
11. Control (water) 27.49 cde 3317 a 28.42 abc 2597 a

CV (a) = 6.1%, CV (b) = 6.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 8 Contaminated fungi of Chilli fruitscv. Redsun dipped in various substances for 3 minutes stored at 10°C for

28 days
Contaminated fungi of Chilli fruits(%) **

Treatment

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 0.00 a 0.00 a 0.00 a 1.53 ab
2. Salicylic acid 2 mM 0.00 a 0.00 a 0.00 a 1.53 ab
3. Salicylic acid 3 mM 0.00 a 0.00 a 0.00 a 0.00 a
4. Calcium chloride 0.5% 0.00 a 0.00 a 0.00 a 0.00 a
5. Calcium chloride 1% 0.00 a 0.00 a 0.00 a 0.00 a
6. Calcium chloride 1.5% 0.00 a 0.00 a 0.00 a 1.53 ab
7. Gum Arabic 0.5% 0.00 a 0.00 a 0.00 a 0.00 a
8. Gum Arabic 1% 0.00 a 0.00 a 0.00 a 3.75 bc
9. Gum Arabic 1.5% 0.00 a 0.00 a 375b 534 c
10. Ethanol 1.5% 0.00 a 0.00 a 0.00 a 0.00 a
11. Control (water) 0.00 a 0.00 a 534 b 13.33 d

CV (a) = 36.7%, CV (b) = 37.6%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 9 Contaminated fungi of peduncle and calyx of chillicv. Redsun dipped in various substances for 3minutes

stored at 10°C for 28 days

Contaminated fungi of peduncle and calyx (%) **

Treatment

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 0.00 a 20.43 b 28.81 bcd 40.38 ab
2. Salicylic acid 2 mM 0.00 a 21.49 b 34.26 b-e 64.30 bc
3. Salicylic acid 3 mM 0.00 a 1.53 a 37.53 b-e 67.85 bc
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4. Calcium chloride 0.5% 0.00 a 10.21 ab 20.19 abc 57.25 bc
5. Calcium chloride 1% 0.00 a 20.43 b 534 a 24.34 3
6. Calcium chloride 1.5% 0.00 a 48.77 ¢ 46.03 c-f 79.16 e
7. Gum Arabic 0.5% 0.00 a 21.50 b 14.83 ab 46.03 abc
8. Gum Arabic 1% 0.00 a 1451 b 62.18 ef 63.42 bc
9. Gum Arabic 1.5% 0.00 a 26.39 bc 52.78 def 52.48 bc
10. Ethanol 1.5% 0.00 a 153 a 79.63 f 64.19 bc
11. Control (water) 0.00 a 12.06 ab 58.21 def 73.23 bc

CV (a) = 27.5%, CV (b) = 26.1%
In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 10 Weight loss of Chilli cv. Redsun dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment Weight Loss (%)

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 0.443 0.803 0.874 1.597
2. Salicylic acid 2 mM 0.420 0.714 0.913 1.735
3. Salicylic acid 3 mM 0.535 0.949 1.019 1.535
4. Calcium chloride 0.5% 0.432 0.961 0.898 1.47.
5. Calcium chloride 1% 0.569 0.836 0.919 1.762
6. Calcium chloride 1.5% 0.501 0.752 0.788 1.578
7. Gum Arabic 0.5% 0.506 0.885 1.029 1.883
8. Gum Arabic 1% 0.491 0.889 1.145 1.695
9. Gum Arabic 1.5% 0.612 0.938 1.004 1.838
10. Ethanol 1.5% 0.712 1.017 1.163 1.752
11. Control (water) 0.860 1.259 1.113 2.158
Storage days mean** 0.553 a 0.909 b 0.988 b 1.727 ¢

CV (a) = 32.0%, CV (b) = 28.5%
In a row, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 11 Firmness of Chilli cv. Redsun dipped in various substances for 3 minutes stored at 10°C for 28 days

Firmness(N) **

Treatment

7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 12.69 b 13.96 b-e 14.32 a 14.17 a
2. Salicylic acid 2 mM 12.52 ab 14.11 cde 14.38 a 14.36 ab
3. Salicylic acid 3 mM 12.54 ab 13.79 bc 14.12 a 14.44 ab
4. Calcium chloride 0.5% 12.32 ab 13.55 ab 14.56 a 14.49 ab
5. Calcium chloride 1% 12.30 ab 14.58 f 14.37 a 14.59 ab
6. Calcium chloride 1.5% 12.41 ab 13.13 a 1432 a 14.50 ab
7. Gum Arabic 0.5% 12.44 ab 1330 a 1421 a 14.54 ab
8. Gum Arabic 1% 12.17 a 14.30 ef 14.45 a 14.26 ab
9. Gum Arabic 1.5% 12.43 ab 14.63 f 14.21 a 14.67 b
10. Ethanol 1.5% 12.30 ab 13.85 bcd 14.22 a 14.22 ab
11. Control (water) 12.29 ab 14.27 def 14.46 a 14.64 ab

CV (@) = 2.1%, CV (b) = 1.6%
In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 12 *L Value of Chilli cv. Redsun dipped in various substances for 3 minutes stored at 10°C for 28 days

*L Value **

Treatment

7 days 14 days 21 days 28 days
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1. Salicylic acid 1 mM 25.40 abc 24.71 a-e 2527 a 24.16 ab
2. Salicylic acid 2 mM 24.99 bc 24.60 b-e 25.32 a 23.96 b
3. Salicylic acid 3 mM 25.74 ab 25.60 ab 24.86 a 24.34 ab
4. Calcium chloride 0.5% 25.75 ab 25.49 abc 24.60 ab 25.08 a
5. Calcium chloride 1% 26.22 a 24.32 de 2530 a 24.47 ab
6. Calcium chloride 1.5% 25.78 ab 24.61 b-e 24.68 ab 2389 b
7. Gum Arabic 0.5% 25.23 abc 2578 a 2519 a 25.16 a
8. Gum Arabic 1% 25.57 abc 25.33 a-d 2525 a 2357 b
9. Gum Arabic 1.5% 25.18 abc 238l e 2491 a 24.20 ab
10. Ethanol 1.5% 2461 c 25.04 a-d 2372 b 23.88 b
11. Control (water) 25.95 ab 24.43 cde 25.06 a 24.64 ab

CV (a) = 3.1%, CV (b) = 2.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 13 *a Value of Chilli cv. Redsun dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment "a Value 7
7 days 14 days 21 days 28 days
1. Salicylic acid 1 mM 38.27 ab 36.61 bc 35.84 d 37.36 a
2. Salicylic acid 2 mM 37.69 ab 37.72 ab 37.65 ab 37.49 a
3. Salicylic acid 3 mM 38.70 a 37.69 ab 38.25 a 38.04 a
4. Calcium chloride 0.5% 37.86 ab 37.34 ab 37.30 abc 37.38 a
5. Calcium chloride 1% 38.04 ab 37.77 ab 38.23 a 37.86 a
6. Calcium chloride 1.5% 38.67 a 38.35 a 36.76 bcd 38.01 a
7. Gum Arabic 0.5% 38.61 a 36.08 c 37.88 ab 38.27 a
8. Gum Arabic 1% 38.63 a 37.68 ab 38.54 a 37.09 a
9. Gum Arabic 1.5% 38.54 a 38.13 a 37.68 ab 38.42 a
10. Ethanol 1.5% 37.40 ab 37.86 ab 36.38 cd 38.03 a
11. Control (water) 3717 b 38.21 a 38.44 a 38.03 a

CV (a) = 1.5%, CV (b) = 2.0%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 14 *b Value of Chilli cv. Redsun dipped in various substances for 3 minutes stored at 10°C for 28 days

Treatment b Value ™
7 days 14 days 21 days 28 days

1. Salicylic acid 1 mM 29.61 a 25.96 de 24.56 e 27.84 abc
2. Salicylic acid 2 mM 26.29 e 27.44 a-d 27.53 abc 28.12 abc
3. Salicylic acid 3 mM 28.90 ab 27.93 abc 28.99 a 27.91 abc
4. Calcium chloride 0.5% 27.01 cde 26.58 cde 27.33 abc 27.38 bc
5. Calcium chloride 1% 28.12 a-d 27.66 a-d 28.55 ab 28.02 abc
6. Calcium chloride 1.5% 29.10 a 28.86 a 26.50 cd 28.87 ab
7. Gum Arabic 0.5% 28.39 abc 2519 e 27.04 bcd 28.16 abc
8. Gum Arabic 1% 28.98 ab 26.96 bcd 28.57 ab 26.80 c

9. Gum Arabic 1.5% 29.08 a 28.58 ab 27.38 abc 29.35a
10. Ethanol 1.5% 26.44 de 26.65 cde 25.49 de 27.55 abc
11. Control (water) 27.25 b-e 28.20 abc 28.54 ab 27.85 abc

CV (a) = 3.1%, CV (b) = 3.6%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT




