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Antifungal activity of Bacillus subtilis CCTCC M207209 on
rot-causing fungi in postharvest apples

SUN Hui,SHI Jun-ling, YANG Bao-wei

(College of Food Science and Engineering s Northwest A& F University ,Yangling »Shaanxi 712100 China)

Abstract: [Objective] The paper aimed at evaluating the antifungal activity of the liquid culture and
the organic volatile products in solid-state cultivation of Bacillus subtilis CCTCC M207209 in inhibiting the
rot-causing fungi in postharvest apples and primarily identifying the antifungal substance on inhibiting
Penicillium ex pansum.[Method] Six rot-causing fungi,including Penicillium ex pansum , Penicillium cy-
clopium , Penicillium crustosum ,Aspergillus clavatonanicus s Aspergillus niger ,and Aspergillus flavipes,
were used as indicators in the study. In order to identify the inhibitory activity of different products of Ba-
cillus subtilis CCTCC M207209 against apples rot-causing fungi, the dual-culture plate method, the cup-
plate method,and the two-sealed-base-plates method were used to test the antifungal activity of cells, cell-
free liquid culture and extracts in different solvents of the liquid culture,and volatile products in the solid-
state cultivation of B. subtilis CCTCC M207209, respectively. [Result) Cells and the cell-free liquid culture
of B. subtilis CCTCC M207209 show significant inhibitory activity to most of the rot-causing fungi, espe-

cially P. expansum. The diameter of antibacterial zone of the cell plug and cell-free liquid culture are
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(19.040.82) mm and (18. 93 0. 57) mm, respectively. The volatiles products can inhibit P. expansum

growth, the inhibitory rate reaching (87.2+4.19)% The anti-fungal substance in the liquid culture of B.
subtilis CCTCC M207209 against P. expansum could be dissolved in 50% (V/V) ether and precipitated by

50% saturation degree ammonia sulphate,84. 4% of the antibacterial activity is maintained. [ Conclusion]

The liquid culture and volatile products in solid-state cultivation of B. subtilis CCTCC M207209 could in-

hibit many rot-causing fungi,especially P. expansum,in apples.
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Table 1 Inhibitory action of the cell plug and liquid culture of B. subtilis CCTCC M207209
on the rot-causing fungi in apples
A5 B B 4% /mm Diameter of the inhibitory zone
BB F T n T i VR 2 i ¥ L T
Rot-causing fungus . LS Cell-free Saturation degree ammonia
Cell plug liquid culture sulphate precipitate
P REH R Penicillium ex pansum 19.0£0.82 a 18.9+0.57 a 17.2+1.02 b
[F 9K 5 B Penicillium cyclopium 14.5+1. 95 be 16.3£1.71 b 17.4£1.36 b
W %555 Penicillium crustosum 13.240.62 ¢ 17.640. 48 ab 16.040.33 ¢
WEEEF Aspergillus clavatonanicus 10.0+0.01d 8.0+0.01c 11.540.46 d
M B Aspergillus niger 14.0+1. 15 be 17.1+£0.30 b 17.6+£1.17 b
W B Aspergillus flavipes 15.3+0.48 b 16.54+1.29 b 18.940.85 a

R BB 5 R AR R NG EREFoR7E P<<0.05 K E% R %, FER.,

Note:Data with different letters in the same line showed significant difference at level of P<C0. 05. The following table is the same.
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Table 2

Inhibitory activity of different products of B. subtilis CCTCC M207209

against the growth of Penicillium ex pansum

M R 2 ST B R U

Products of Bacillus subtilis

B B A&/ mm
Diameter of the inhibitory zone

CCTCC M207209 FE i Ak T A B4

Sample Control
ToHE M & B Cell-free liquid culture 18.9+0.57 a 3.0
W R % L E Y Saturation degree ammonia sulphate precipitate 17.2+1.02 b 8.0
TR TR ELY) Ethyl acetate extracts 8.0+0.01d 8.0
LM EEEECY) Petroleum ether extracts 8.04+0.01d 8.0
ZEEIR LY Ethyl oxide extracts 15.040.71 ¢ 8.0
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Table 3 Inhibitory action of the volatiles generated by B. subtilis CCTCC M207209
on the growth of the rot-causing fungi in apples
S A i 7% .42 /mm Diameter of the fungal colonies Y
Rot-causing fungus Xif Ha Qb P Inhibitory rate
Control Treatment with the volatiles

P EH R Penicillium ex pansum 43.5 11.7+1.53 87.24+4.19 a
[F 98 5 B Penicillium cyclopium 32.0 27.042.00 20.048.00 d
V& H B Penicillium crustosum 34.5 11.7-+0. 46 82.841.68 ab
R B Aspergillus clavatonanicus 75.0 20.3+1.53 80.442.25 ab
MR Aspergillus niger 60. 2 19.9+2.61 75.714.91 b
WA Aspergillus flavipes 65.0 28.0%2.65 63.844.56 ¢
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Fig. 1 Inhibitory action of the volatile products of B. subtilis CCTCC M207209 on the rot-causing fungi in apples

AC,BC,CC,DC,EC,and FC are the control of Penicillium ex pansum , Penicillium cyclopium , Penicillium crustosum ,

Aspergillus clavatonanicus s Aspergillus niger and Aspergillus flavipes ,respectively;and AS.BS.CS.DS.,ES.FS are their samples
treated by the volatile products of B. subtilis CCTCC M207209, respectively
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