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Control of Sweet Pepper Anthracnose by Generally Recognized as Safe

(GRAS) Substances in Combination with Heat Treatment

yyaad szl Y Saen gusenen ¥ Asasal watihdyende v
Boonyawadee Chirawut Ratta Suttayakom Weeraporn Dejnumbunchachai
ABSTRACT

Anthracnose disease caused by Colletotrichum gloeosporioides is a major problem
of sweet pepper which reduces both its quality and shelf life. This research was
conducted to study the effectiveness of Generally Recognized as Safe (GRAS, chemical
or food additives) combined with heat treatment to control sweet pepper anthracnose
disease. The GRAS substances had efficacy to control anthracnose disease of pre-
inoculated treatment for 24 hr, then sweet pepper fruits were dipped in potassium
sorbate, oxalic acid, propyl paraben and salicylic acid at four concentrations (100, 250,
500 and 1,000 mg/l) compared with dipping in prochloraz solutions at 100, 250 and 500
mg/l or water. The experimental design was a completely randomized design (CRD).
Although, 250 mg/l oxalic acid solution could inhibit disease severity by 62.45%, the
efficiency of GRAS compounds to inhibit disease severity was lower than prochloraz.
To increase efficiency of disease inhibition, GRAS were combined with heat treatment.
Sweet peppers dipped in 53 ‘C of 500 mg/l potassium sorbate for 7 minute had
disease incidence only 35.00% and could inhibit disease severity at 91.45%. The
pepper treated with 500 mg/l propyl paraben at 53 ‘C for 4 min. showed 88.83%

disease severity inhibition while prochloraz inhibited by 84.86%.

Key words : anthracnose, Capsicum annuum L., disease control, Generally Recognized

as Safe, heat treatment, sweet pepper
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Table 1 Efficacy of GRAS substances at various concentrations to inhibit spores
germination of Collectotrichom gloeosporioides on potato dextrose agar
(PDA) after 9 h of incubation

Treatments Inhibition of spore germination(%)
control (PDA) 0.00 f
prochloraz 50 mg/l 0.00 f
prochloraz 100 mg/I 0.80 ef
prochloraz 250 mg/I 1.00 ef
prochloraz 500 mg/I 100.00 a
potassium sorbate 50 mg/I 380 d
potassium sorbate 100 mg/I 840 c
potassium sorbate 250 mg/I 2400 b
potassium sorbate 500 mg/I 100.00 a
potassium sorbate 1,000 mg/I 100.00 a
oxalic acid 50 mg/l 1.20 ef
oxalic acid 100 mg/I 040 ef
oxalic acid 250 mg/I 1.40 ef
oxalic acid 500 mg/I 0.80 ef
oxalic acid 1,000 mg/I 0.40 ef
propyl paraben 50 mg/l 180 e
propyl paraben 100 mg/I 100.00 a
propyl paraben 250 mg/I 100.00 a
propyl paraben 500 mg/I 100.00 a
propyl paraben 1,000 mg/I 100.00 a
salicylic acid 50 mg/l 180 e
salicylic acid 100 mg/I 1.00 ef
salicylic acid 250 mg/I 180 e
salicylic acid 500 mg/I 100.00 a
salicylic acid 1,000 mg/I 100.00 a
F-test b
CV (%) 2.96

Means in the same column, followed by a common letter(s) are not significantly
different at 1 % level by DMRT
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Table 2 Efficacy of hot water treatment on inhibition of spores germination of

Colletotrichum gloeosporioides on potato dextrose agar (PDA) after 9 hr of

incubation
Treatment Inhibition of spore germination (%)™
control (room temperature) 0.00 f
hot water 50 °C for 2 min 1048 e
hot water 50 °C for 4 min 36.28 d
hot water 50°C for 7 min 90.12 b
hot water 53°C for 2 min 7623 ¢
hot water 53°C for 4 min 100.00 a
hot water 55°C for 2 min 100.00 a
hot water 55°C for 4 min 100.00 a
hot water 57 °C for 2 min 100.00 a
hot water 57 °C for 4 min 100.00 a
F-test *
CV (%) 3.04

Means in the same column, followed by the common letter are not significantly

different at 99 % level by DMRT
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Table 3 Efficacy of GRAS substances to control anthracnose disease of sweet peppers

when kept at room temperature for 7 days after artificial inoculation with spores

of Colletotrichum gloeosporioides

Inhibition of

disease severity

Treatment Disease incidence (%) (%)
control (water) 97.50 0.00 f
prochlolaz 100 mg/I 72.50 65.09 abc
prochloraz 250 mg/I 72.50 69.03 ab
prochloraz 500 mg/I 50.00 79.65 a
potassium sorbate 100 mg/I 75.00 37.16 bcde
potassium sorbate 250 mg/I 80.00 40.58 bcde
potassium sorbate 500 mg/I 72.50 42.15 bcde
potassium sorbate 1,000 mg/I 87.50 27.74 def
oxalic acid 100 mg/l . 72.50 47.24 abcde
oxalic acid 250 mg/| 67.50 62.45 abcd
oxalic acid 500 mg/I 72.50 35.85 bcde
oxalic acid 1,000 mg/I 77.50 39.66 bcde
propyl paraben 100 mg/I 90.00 31.06 cdef
propyl paraben 250 mg/I 65.00 37.42 bcde
propyl paraben 500 mg/I 77.50 42.58 bcde
propyl paraben 1,000 mg/I 77.50 54.06 abcde
salicylic acid 100 mg/I 82.50 2451 ef
salicylic acid 250 mg/| 82.50 33.62 bcde
salicylic acid 500 mg/I 82.50 36.31 bcde
salicylic acid 1,000 mg/I 87.50 20.29 ef

F-test ns b

CV (%) 34.80 80.39

Means in the same column, followed by a common letter(s) are not significantly

different at 1 % level by DMRT
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Figure 1 Symptoms and severity of anthracnose disease on sweet peppers kept at room

temperature for 7 days after artificial inoculation with spores of Colletotrichum

gloeosporioides and treated with different concentrations of GARS solutions

A) control B) prochloraz 100 mg/I

C) prochloraz 250 mg/I D) prochloraz 500 mg/I

E) potassium sorbate 100 mg/I F) potassium sorbate 250 mg/I
G) potassium sorbate 500 mg/I H) potassium sorbate 1,000 mg/I
I) oxalic acid 100 mg/| J) oxalic acid 250 mg/I

K) oxalic acid 500 mg/| L) oxalic acid 1,000 mg/|

M) propyl paraben 100 mg/| N) propyl paraben 250 mg/I

O) propyl paraben 500 mg/I P) propyl paraben 1,000 mg/I
Q) salicylic acid 100 mg/I R) salicylic acid 250 mg/I

S) salicylic acid 500 mg/I T) salicylic acid 1,000 mg/I
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Table 4 Efficacy of GRAS solution at 53 ‘C to control anthracnose disease of sweet

peppers when kept at room temperature for 7 days after artificial inoculation

with spores of Colletotrichum gloeosporioides

. . Inhibition of
Treatment Disease ommdence disease severity
(%) (%)
control (water) 95.00 e 0.00 d
prochloraz 500 mg/I 50.00 abc 84.86 a
hot water 53°C for 4 min 75.00 bcde 62.11 bc
hot water 53°C for 7 min 60.00 abcd 80.86 ab
potassium sorbate 500 mg/l at 53°C for 4 min  65.00 bcde 76.40 abc
potassium sorbate 500 mg/l at 53°C for 7 min  35.00 a 9145 a
oxalic acid 250 mg/I at 53°C for 4 min 55.00 abcd 75.95 abc
oxalic acid 250 mg/l at 53°C for 7 min 77.50 cde 61.02 bc
propyl paraben 500 mg/l at 53°C for 4 min 4500 ab 88.83 a
propyl paraben 500 mg/l at 53°C for 7 min  82.50 de 60.76 bc
salicylic acid 500 mg/l at 53°C for 4 min 70.00 bcde 78.46 abc
salicylic acid 500 mg/l at 53°C for 7 min 82.50 de 5797 c
F-test b **
CV (%) 44,72 31.87

Means in the same column, followed by the common letter(s) are not significantly

different at 99 % level by DMRT
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Figure 2 Symptoms and severity of anthracnose disease on sweet peppers kept at
room temperature for 7 days after artificial inoculation with spores of Colletotrichum
gloeosporioides and treated with different concentrations of GARS solutions and soaking
time at 53°C

A) control (water)

B) prochloraz 500 mg/I

C) hot water 53 °C for 4 min

D) hot water 53°C for 7 min

E

F

G) oxalic acid 250 mg/l at 53°C for 4 min

H) oxalic acid 250 mg/l at 53°C for 7 min

) propyl paraben 500 mg/l at 53°C for 4 min

) potassium sorbate 500 mg/l at 53 °C for 4 min
) potassium sorbate 500 mg/I at 53 °C for 7 min

J) propyl paraben 500 mg/l at 53°C for 7 min
K) salicylic acid 500 mg/l at 53 °C for 4 min
L) salicylic acid 500 mg/l at 53 °C for 7 min
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