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Abstract

This research was to study the effect of roasting temperatures of garlic (70 and 90°C for 10 min),
shallot (70 and 90°C for 15 min), and dried chili (90°C for 25 min) extracted by petroleum ether on the antifungal
activity of Aspergillus niger. The inhibition activities on mycelial growth by agar dilution method and spore
germination by broth dilution method (BDM) were tested at the concentrations of 0.1, 0.5 and 1.0% (w/v). The
minimum inhibitory concentration in spore germination (MIC) and minimum fungicidal concentration on spore
germination (MFC) by BDM were also investigated. The results showed that an increase in roasting temperature
decreased the inhibitory efficacy of garlic and shallot extracts on the mycelial growth and spore germination of
A. niger. Whereas, the dried chili extract inhibited only the mycelial growth. The non-roasted dried chili showed

a greater significant antifungal activity than the roasted dried chili. The non-roasted and roasted dried chili had
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the highest MIC (1.25% w/v) and MFC (5.0% w/v) as well as in roasted shallot at 90°C followed by roasted
shallot at 70°C (MIC=0.312%, MFC=5.0%); non-roasted shallot and roasted garlic at 90°C (MIC=0.312%,
MFC=1.25%); roasted garlic at 70°C (MIC=0.039%, MFC=0.312%); and non-roasted garlic (MIC=0.039%,

MFC=0.078%), respectively.

Keywords: Roasting; Antifungal activity; Aspergillus niger, Thai chili paste ingredients; Temperatures
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Table 1 Antifungal activity of non-roasted and roasted garlic at 70 and 90°C for 10 min

Spore
Concentrations Mycelium MIC MFC
Treatments germination
(%) inhibition (%) (%) (%)
(%)
Positive control
0.01 71.25°+1.30 0.00°+0.00 NG NG
(Carbendazim)
Negative control N
0.00 0.00"+0.00 100.00°+0.00 NI NI
(PDA)
Non-roasted 0.1 27.38%:0.50 0.00°+0.00
0.5 100.00°+0.00 0.00°+0.00 0.039°+0.00 0.078°+0.00
1.0 100.00°+0.00 0.00°+0.00
70+5°C 0.1 24.05°+1.00 0.00°+0.00
0.5 60.00°£0.00 0.00°+0.00 0.039°+0.00 0.312°+0.00
1.0 100.00°+0.00 0.00°+0.00
90+5°C 0.1 0.50"+0.10 100.00°+0.00
0.5 9.00°+1.00 0.00°+0.00 0.312°+0.00 1.25%+0.00
1.0 17.00'£1.00 0.00°+0.00

*" Means with a different superscript within a column were significantly at P <0.05

MIC = Minimum inhibitory concentration on spore germination; MFC = Minimum fungicidal concentration on spore

germination; NG = No spore germination; NI = No inhibition
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Table 2 Antifungal activity of non-roasted and roasted shallot at 70 and 90°C for 15 min

Mycelium Spore
Concentrations MIC MFC
Treatments inhibition germination
(%) (%) (%)
(%) (%)
Positive control
0.01 71.25°+1.30 0.00"+0.00 NG NG
(Carbendazim)
Negative control ;
0.00 0.00°+0.00 100.00°+0.00 NI NI
(PDA)
Non-roasted 0.1 2.00°+1.00 100.00°+0.00
0.312°0.0 1.25°+0.0
0.5 7.33%¢1.10 81.20°1.10 0 o
1.0 16.85°+0.70 30.00°£0.00
70+5°C 0.1 0.80"+0.20 100.00°+0.00
0.312°0.0
0.5 7.00°+0.90 85.33°+1.80 0 5.0%£0.00
1.0 10.45°+1.80 50.00'+0.00
90+5°C 0.1 0.30"+0.20 100.00°+0.00
0.5 2.66°+1.10 90.00°+0.00 1.25°+0.00 5.0%£0.00
1.0 9.60°+0.60 54.54°+0.00

" Means with a different superscript within a column were significantly at P <0.05

MIC = Minimum inhibitory concentration on spore germination; MFC = Minimum fungicidal concentration on spore

germination; NG = No spore germination; NI = No inhibition

Table 3 Antifungal activity of non-roasted and roasted dried chili at 90°C for 25 min

Spore
Concentrations Mycelium MIC MFC
Treatments germination
(%) inhibition (%) (%) (%)
(%)
Positive control
0.01 71.25%+1.30 0.00°+0.00 NG NG
(Carbendazim)
Negative control ]
0.00 0.00'+0.00 100.00°+0.00 NI NI
(PDA)
Non-roasted 0.1 4.00%+2.00 100.00°+0.00
0.5 14.00°+2.00 100.00°+0.00 1.25°+0.00 5.0°+0.00
1.0 22.00°+2.00 100.00°+0.00
90+5°C 0.1 2.66°+1.10 100.00°+0.00
0.5 6.66°+2.30 100.00°+0.00 1.25°+0.00 5.0°+0.00
1.0 16.66°+3.00 100.00°+0.00

" Means with a different superscript within a column were significantly at P <0.05

MIC = Minimum inhibitory concentration on spore germination; MFC = Minimum fungicidal concentration on spore

germination; NG = No spore germination; NI = No inhibition
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Figure 1 Spore germination of A. niger treated with garlic extract: (E-H) Non-roasted, (I-L) Roasted at 70°C and
(M-P) Roasted at 90°C for 10 min incubated for 12 h. Each panel shows: (A-B) 0% of extract (Negative

control); (C-D) 0.01% of carbendazim (Positive control); (F, J, N) 0.1% of extract; (G, K, O) 0.5% of
extract; (H, L, P) 1.0% of extract
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Figure 2 Spore germination of A. niger treated with shallot extract: (E-H) Non-roasted, (I-L) Roasted at 70°C

and (M-P) Roasted at 90°C for 15 min incubated for 12 h. Each panel shows: (A-B) 0% of extract
(Negative control); (C-D) 0.01% of carbendazim (Positive control); (F, J, N) 0.1% of extract; (G, K, O)

0.5% of extract; (H, L, P) 1.0% of extract
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Figure 3 Spore germination of A. niger treated with dried chili extract: (E-H) Non-roasted and (I-L) Roasted at

90°C for 25 min incubated for 12 h. Each panel shows: (A-B) 0% of extract (Negative control); (C-D)
0.01% of carbendazim (Positive control); (F, J) 0.1% of extract; (G, K) 0.5% of extract; (H, L) 1.0%

of extract
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