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Abstract: Twenty-nine antagonistic bacillus strains, isclated from sume Chinese traditional medicine and fermen-
ted food , inhibit the growth of Fusarium oxysporum I. sp. Vasinfectum and Verticillium dahlice Kleb. And twelve
of them are able to produce antagonistic proteins. Among the twelve strains, five { H110, H184, H216, B316
and B382) showed higher antibacterial activity. Furthermore, H110 and H184 were identified as Bacilfus subti-
fis, and H216, B316 and B382 as Bacllus licheniformis based on physiological and biochemistry experiments.
The antagonistic proteins of five strains were all thermostable, resistant 1o proteinase K and trypsin, while H184
and H216 partially sensitive to pepsin.
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BRI AR, AMAEERN TERE rHntRENAELER, B—MAS
K ¥ S YR

B, ARG THFAFE, KB R D RE R A EeE fo B
EMAERIETTEER. ACHET A 29 FERTEF, HEHIBEEHAEES.
MR ERTRERG 3 MERUNARBENEANERTE S %, B THEA
SMARECRE P, IS R ERT TS SE,

1 #RE5F*

11 gt i ,

LL1 ZRHFFeieR. 520 BEFRITEmATRERDE, AhHNERESPOE,
L12 $57E: SEiE R A MR TR Ag226 (Fusarium oxysporum . sp. Vasinfec-
tm)ﬁﬁ%ﬁ%ﬁ%(ﬁmmwm@MwKML)%3WﬁﬁﬂV%lVB\WML
B P E R BB R = B

L2 EHFE

LB A" MTIFHERITE, PDA AR, HTEEREASENNEAE
EH.

L3 BRFRTFEOYIE

HRAESHFELEFINARFAALEAEHABTFEER (2 x10° ~5 x10°
CFU/mL), & 4CHBHEAF.

REEFRE: SHEEREMTET PDA TR L, F37CHEHF 18 -24h, B5H
FHREHTE -EEAGHERINEER Onin, DFEREEEISCEAEEYRE
o BEEFEMLE, ibFRENEREGUEEL Omin, B InL 55 FEUFEEHR,
BESHYSMEYR, BTE, T24CHERE3~14d, HEMEHBERESHEMEN
AR EEHNEE, WENEBNATLRK/D, VERHEE 4 SnRENE
TEPLIE R B BR
L4 #HFATEEREREN &

PIRETBIEPUT AT B T LB S35 3P, 37 CIRFHIFEIE 240, 4°C 10, 000r/min &[>
10min, |- i&E# S hnE A (NH,),S0, % 60% #If1fF, 4C FULEE 18 ~20h, 10, 000/ min
B 20min, PLIEA 1/25 58 Smmol/ L BOBEREE M (pHT. 0) BIF.

L5 FRFmAEEESRIENEFEARE

Vi #osk: WAL REHERTFRT T PDA FH L, BABSRERT, KE
KAHBFBE, HrAMABHFRTANESHERSOLL, 8B EE 3 K,
PR LI BEAR & s X B, 4C T RS, B4R PREOEEABAREESRT4E
W, T24CHNR3 ~14d, UENHLER, FUENMHBERZ. RBEWEEXD, Hik
HEEHUE QIR HERCR .

L6 FRHERFSARKLTHENE

L61 MWERHEMBEE: BEAREHESSIE 60, 80C F 4 30min, 7£ 100T
120CT4b 3 20min, LIRAMEAEE S AZTE, RAS BRI HIME ST,

L6.2 MEAOMHLEN. EHHEESHABEEON. EEMK. §EOEE3T
TR Omin, MENEER lmg/nL, UARBLENEAARBESR, RATE
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2.1 EARERE, REFATRITENRER
WE B IEREIEEER, S 529 BRFERAFE T, A 29 e A iBHIHE, x4
BREEYE SRR, BELEOHEBETHAWENERE, 29 sRFRITE S AW
X, RIAEHEEANSEE, 712 4E. BEESRRROME—RRAD, W12 &
b L SR IR AR R 5 Bk, 4S9 H110, HI84, H216, B316, B382, E
MRV IER R OISR A 1, KT A 17 &l, HEHERCWEEE,
F1 SHEFAAEMBRERE, RERRODWER )

AIEEREE
YR 3 WIERENE  RERERE  WEAERE LT € 30

Ag226 V991 V43 V3-10
H110 AT ++ +++ o+ et
Hig4 T NE 44 +++ ++ ++
H216 EFT ++ 44 ++ ++
B316 P )15 ++ ++ ++ 4+
B382 EBHTE +4 ++ -+ +

#E: +4++ DI/IR=2, ++ 2>DI/D2=1.5, + 1.5>D1/D2=1, D] ME@HE, D2 B E
2.2 EH¥RAEREAENEERENENER

FRRHFEREDIN S W AARRMIMEEE, mE 1R, ERMERE
5B V991 FaREZERAE Ag226 4R I, H110, His4, H216. B316, B382 REEEEY
HIA TN, £, X S HRFRFF B ED 2 B IR R E MR ER
TR iy R T2 B0 i AR e AR IR O 1 A

15 BRI A S R O R SR B
A 53 Ag226 |, B HE V99l
1 H110, 2 H184, 3 H216, 4 B316, 5 B382, 6 Control

2.3 EAFRAEESRRANRERENEERENRERIER

TR RS SR MR BERTEOR, B4 RSN EE O RE
WIERERMESRFEEOETUEA, HI10, HI84, H216, B316 f1 B382 MR MR B
ATERE Ag226 TR EHRE V9L, V43, V3-10 A ESRIFEHUEM. B2 B,
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5 BRI R EPER NI 3 YRR E B E A B MRS TUIE B3R T X R AE R M s O RS BT
A, ELXH110 f1 H216 ZFPH R B E ISR

. Ry /" o

B2 5 EFRABEORRANBEAE, AERANDEEHE
A %3 V991 , B BE V43 , C HE V310, D HE AR26
1 HI10 , 2 H184 , 3 H216 , 4 B316 , 5 B382 , 6 Control

2.4 EofRFEXNEBRENEAEOBRENS
241 BEABRENE: XS5 BFRITHMEQHE R 60C, 80T 4k 2 30min,
100C, 120C AL 20min f5, MIEMETEHE, SREW, SHEMEOHERS 60T,
OCHEE, MEFEHESMBEMELXEEXEER, 100C 4 20min, H110, HI184,
H216, B316, B382 Wi IEHEBI FEET 10% . 18% |, 21% . 35% #112% , 120°C &b
 20min, 5 HFRFEESHRERNTERES X,
2.4.2 XMNEOBNEEHE: AAREORMLMES BRFRFENEAEER, MHLWE
EE, RE, SHAMNEOHERBEMEOR K, BEABYASR, HI84, H216 X E
BORHI SR, MEEER BN 3%,
2.5 BRAFRAENNSEE

Xt 5 BRAGHUF AT AT T AR B A (LR AR IE B, W SRk,
RARE2, 3B (ERAEAREEFMY, WH%5% HI10, HIS4 HREFHIHT
B, H216, B316 F B382 kb A ZEFIFTEE .

%2 SHEMAESHEINKOBELR

HHRFR WA H
¥E o H110 H184 e H216 B316 B382

BRERRA + + + + + + +
HRAR + + + + + + +

FRER : - . -
AWK - . d - d :
RELK - - - + + + +
HEER + + + + + + +
b-Rld, ] + + + ND d + +
BA e K + - + + + + +
TR KR + + + + + + +
"5 ¥/ 8 + + + + + + +
B E Rk : . . . : .
BBk R - - - - - d d
2% NaCl + + + + + + +

5% NaCl + + + + + + +
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g2
7% NaCl + + + + - +
109% NaCl ND - B ND
10°C d
55C - - - + + + +
65T -
D-H# &5 + + + + + + +
fi:d: 3 + + + ND + + +
MR + + + ND + + +
D-A 8% + + + + + + +
S + + + ND + + +
FsEEFA - - - + + + +
V.P % + + + + + + +
W o+ =90% EERNYE, - =90% BN, d 1% -89% Btk HitE, ND RMGE
3 it

SHAFE (Bacillus spp. ) RARR), BHFEAEMN - LME, FTLZEFFRK, 8.
EEEA . R, BEATNSEHIEYE, EHREEDH G P8 EN
M. RRBER, APZRIES DTSR ERSERRERE AR IS EERS
29 BRERAED, A 12 ENEOREEAWEEE, IERXEESHEER. R
17 MR AHBRR TS EN, FRMEENNEYRIERALD R, RHER
AREMEAET R ERE, SREARETRAAREE, BUTRESEMNRRE
£ HERN. 5 HIEPUEARE R HI0 AR RE, H2RKERERLGNHE
EHEaE, S-SR ENEER.

WK HEO. HI10, H184, H216, B316, B382 Fith/™ M, WHEFHRE, B
KER, BTFHEANER. SIS hE s BE R, H#RSE T (10] HH%F
KA B4R E, B30T H110 F1 H184 HASE T (Bacillus subtilis) , H216
B316 #1 B382 NHLK AT ( Bacillus licheniformis) , B¢ 7 Hi84 1 H216 Bk o1k
BRIk, H316 #1382 AOBNBENE K MASIE v B M, 5 Rl SR E B H AL 1E 2
#E, FEA KRR REREAS K BB TE AL NS H184 RE THi B A RAT AR
H216, B316 I B382 HJ& FHbK FHRUATEE M 2> A7
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