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Characteristics and inhibitory action of antifungal protein
produced by Bacillus subtilis strain G8

Zhai Ruhuan Shang Yuke Liu Feng Zhang Xiuguo Mu Wei”
(College of Plant Protection, Shandong Agricultural University, Tai’an 271018, Shandong Province, China)

Abstract: A Bacillus subtilis strain G8 which possesses antagonistic abilities to Sclerotinia sclerotiorum
(Lib. ) de Bary was isolated. The crude antifungal protein obtained by ammonium sulfate precipitation
had broad inhibition spectrum. To gain valuable information for further purification, structure determina-
tion and exploitation of the antifungal protein, the effects of heat, pH, UV, organic solvents, proteinase
and preservation time on inhibiting activity of antifungal protein were studied. The result showed that it
was stable in various pH and temperature and resistant to proteinase K and organic solvents. The antifun-
gal protein is active in the range of pH 1-10, even be adjusted at pH 1. 0 for 16 hours, the inhibition rate
on S. sclerotiorum was retained 69.2% . The antifungal activity was retained 80.8% after at 100 °C for 60
min. The antifungal activity could lasting for long time at normal temperature and was retained 71. 54%
after preserving for 120 d. Preliminary study on the action mechanism of the antifungal protein demonstra-
ted that it could break down the hyphae and leak the protoplasm, turn the hyphal cells into bigger sacs
and inhibit germination of Sclerotium sclerotiorum.
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Fig. 1 Effect of different culturing time on inhibiting activity and the growth of G8
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Fig.2 Effect of different saturations of (NH,),S0, on

inhibiting activity of antifungal protein
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Table 1 Inhibition spectrum of antifungal protein
9o I AT EllEES 9o JEL EIEES
Pathogenic fungus Inhibiting rate Pathogenic fungus Inhibiting rate
MIAEREZEWGTE F. oxysporum + B IKEZNRE B. cinerea +++
N E AR M. melonis ++ INFELAGIETE R. cerealis -
FRAESL MR R. solani + FRAEIRIEIR I C. gossypii ++
WHINFEZIRE S. sclerotiorum +4++ FEVESSIAARIENG T P. cactorum ++
T BB ARG P. parasitica var. nicotianae - KK EGHGE B. cinerea ++
IR PEE T A. solani ++ FAAELT R F. moniliforme var. intermedium ++
FRAERBEIRGTE X. campestris pv. malvacearum +

W 4+ AMHIZ80% ~100% ; ++ M2 60% ~80% ; +  MHIZ 40% ~60% ; — . Il Z <40% , Note: +++ :inhibiting rate
80% -100% ; ++ : inhibiting rate 60% —80% ; + : inhibiting rate 40% —60% ; — : inhibiting rate <40% .

2.4.2 xF3FINH AR R 69 IR AR R B R IR TR 72 h JE AR 12 DA IR & X IR 4
PUR A RIS, W A BUABEE S w2708 W&, R W G8 PU TR £ H AT L4 il ¥ TN A A% s 1A oA
Z WA HATE (K1 4) . ALY 2
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Fig.4 Effect of antifungal protein of G8 on S. sclerotiorum mycelium

A CHPURE A AR E BRI AR 2224 B X IEAL B Y ¥ B AZ R R 22225, Note: A indicate mycelia of S. sclerotiorum ; B

indicate mycelia of S. sclerotiorum treated with antifungal protein.
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