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Abstract: ZK-1 belongs to Baciddus sp. and shown slrong antagonistic abilities lo Saccharomyces cerenisiae and several plant pathogens, such
as phytophthora sp. and Fusarium oxysporum f. sp. vasinfectum eic. , in this paper, we roported the purification of the antifungal subatances

and some properities of antifungal compounda.  Afier acid precipiation, silica gel chromatography , C,, reversed-phese siliea gel chromatogra-
phy , we obtained four compounds and knew their peaks werc all single by HPLC testing. Combined with MS and HPLC, we concluded that

they are the h
ture.

seriea of

ds, A is jican-peptide A and the cthers were confirmed to the analog of Jizan-peptide A in siruc-
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1 #E5EE

L1 WEk

HYUAFE B (Bacillus sp. ) Bikk ZK-I, A
SCHe M TR e S B AR [ ek g,
HHE Cl (Phyophthore sp. ) . W SR E
( Colletotrichum gossypii Southw) . WL EH M
( Fusarinm oxysporum L. sp. vasinfectum) . TRNERERE
( Saccharomyces cerevisiae) B RHASCREHBE R,
1.2 FEHLBFWEA

Y45 EMERHEE ODS-A B C, ’EE
(50um, 120A, AA YMC {L22AF]), HBEEE
B (25cm % 10mm), SBS-100 B ¥EEH O318
WEHR (1EEFHIPIEMNIET), SHIMADIU (5
H) WA A RS, LCI0AT MiGHE,
SPD-10A SR MIEE, 77251 ##E1%; ZORBAZ SB-
C#F (4. 6mm x 150mm, LHLBLAF); N300 £
EIfESh (HFILAEE RIS QPS5 AT) 3 MILLI-Q
Labo JBHIACH &88 (MILLI PORE 2)

M. R E R AT AL, Ak b Ak
(18.2 JKER) .
1.3 &g

WEEIR [14],
L4 EBEMEE

$# ZK-1 3 AR TR AL, 30°C, 150 v/min fB
HIEF 24 h, S WEMNREARMERED,
30, 150 /min BEHEREFHT2 h,
L5 mAEESHNAESHY
LS.1 HEBRESYHEE: 4,000 mL ) ZK-1
B EERE pH £3.5, 6,000 /min &0, FEH
pH 3.5 B9ZEIE A ¥k, B, ERESALRZE
18K 5 8 NaOH i pH 8] 7.5, HHA pH 7.5 Xk
%, Sas, WS HiEWA HC i pll F 3.5,
6,000 r/min B0, WEMITLR PINASREEK
FF A NaOH HpH £7.5, 514 ¢ gtRBAHH5,
EFARMEETE, S8 TRAHHRE 19 g.
L5.2 (FAREEREEST: BRELTO g 6EEE, FIAD:
PR (60 4) MEMET&ET, KB ER
R, HAMFNERAERET, Fe%
ik flEFRME F A A s E R RE,
£ 30min fr—%, BRERETKN, (JEEH

© PERFREBEDFRMATIKSHREST http://journals

MEYTER .89 -

HETE: ks AK=100 5: 2), #KARH
SIEEI, REEERE, ESTHR.

1.5.3 EMEERENT: BRR 12g C L HEERH K
HAERH, BRI NG SN TRE
& 50 mg HATEWT, HRB/ KRR (PR
BER20 % ~100% FHTRE), REHRS 5 min/
%, 852w, BREEENEN,

154 HPLC &M . {EEER RIS
BB IR IS HE — 4 1 HPLC 3 MAR RS 8550 (A
BhiRik), FRE S RERITEHERR, A%
{4, FiE. 280nm; zhid: PE/ K (8 2); W
. 0. 5mL/min, KEE. 30°C, HibEE HI) Y B al i
HEESGGIT, TR, WE,

1.6 MEEMENDIHENRR

1.6.1 &Y FENRE,. FHHEHE Brker dal-
tonics 4> A] A BioTOF ) AR RE .

1.6.2 ZEMETER. fLdBRERTEHEY
0.05g THefHE, Sl BMAA., HEE, ZFE. N
B. XK. 2B, ZEPLE Iml B4, BEIE
£, LEFREERE,

1.6.3 MEEEGE . HaoaeEmitiTEy
EETERE, BT ER, MEAERE. R
ERW . WEEEAMERE. BEAENE.
164 HEHLSW B pH MEEHEREEL
5. BREHEESY B fANER oH ST HIHF] 3, 4,
5,7,8,9,10, 11, 12, £ 2h J5% pH ®i@A
R (PR pH, £76 £6), WAEBERKIE
Wtk N 100% . ERESAN, DEERIETHE.
1.6.5 #HHEELSY B HRENEEELSE. i
HEELA Y B 4814 40, 60°C, 80°C, 100C 4478
Hmin, 0. IMPa K& 30min, 3 F AP ETE
HEd 100% , EREEEN, LUTBEAETE.
1.6.6 WMEBEESHBENRABMNEELTR.
E3TCABEGT, BHEWHLSH B AR
EHY ingyal MRS K IBEOML R
60min, LAATIREAEPER MBSt i, 0
G 100% ,

2 &HR

2.1 RED RSB
KBRS TMAEEEE THHYREHR,
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B FHGERE B Tt — A aqakb, RHEBREER
A, 2 HPLC Rl 3] 4 1ok, SBHEH
A, B, C. D, mRMREMEHEMEERETX
98.6% , BHN 12.5mg, BEEWK i & R Ak a5
SHmarnE, BEEKEKX6LI%, HER
%1,

%1 C,ERBRRFERBENE
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2.2 AINEESTHEHIERR

2.2.1 5 TRAEE: % HR-ESI-MS ®igEx 4 4
hE S FESIH A, m/z 1065.5323 [ M +
Na] +; B, m/z1079.5446 [M +Na] +; C, m/z
1079. 5441 [M +Na] +; D, m/z 1093.5687 [M +
Nal +, ATA{b&th A AN EEERELRE A,
2.2.2 HEEASHNERESE. TRERY

Content (%) Weight (mg)  Total yield MEBEOMHBCERT . WHEEER 24mm, B
A 03.6 12.5 HRREYHREPREPHERERL, HXKREK
B 95.7 6.0 61.9% B, WHKRZ, EEEHENIH. XR=
¢ 8.8 0.6 FHEPEMEEE (F2), REUIMREYR
D 7.9 £f TEM PR TR K
22 BRAERRRAPGRNNEE
::2 4 L P ! ). ] Kt #* ZHPR
Solvent Water Methanol Ethanol Acetone Ethyl ether Benzene Chloroform
HEEEE (mm)

Inhibition ring 19.0 24,0 18.3 12,6 0 0 0

2.2.3 WHEEHNE. SRLULLEEN 4L
£ Yo LR R TR R B A AR TR R B 4 £

H, EEARGROWEE, KPaiBsnm
HACRBHE. HRAEI,

&3 TUNE L Fm R O B e S A H 1R R

KRN WEHERE HERERE R
Phytophihora sp. Fusarium oxysporum [ sp. infe Colletotrichum gossypii Southw Saccharemyces cerevisie
A + + + + + o+ + + 7 + +
B + o+ + + + +
C + S * *
D + £ + z

H: ++ +BRMEENE, MEEATAR. + + FROEFEEEE, PEREESCETR, + EROREERE, IHEHHEE,

s FFMEERY, IHERATFHE

2.2.4 HHBLSYB X pH HES: 48%
B, HiRELSY B £ pH39 M EMEEE{L
IR, BEERTMINENERE, ¥EpH KT IMR
WHEFE PR MEEE, XTESHEADER
BUEFE T NS EENELE X, ERERBE
#1FF (pH3-12) {EFMA/B/E KR pH 5,
EHREEALEE, RAREELEY B AAR
FHsEEEE, BB,

225 WANKAYBWMREABESETR. &
BEH, AEEEEY B £ 40T, 60°C, 80C,
100C 4514038 30min 5, BEHEEABRE, XH
BTFRE; 0.IMPa K 4L H 30min, FE¥ETRE T4
30% ., HHHEEYERLY —F WIS tt.
RE 2,

R O A

201

pHIE

B 1 SR B3l MERE TR
—a— phD ~ 12 A A B BT, = 3 pH Ml HERE B MiEHE
226 HARASYBUEOMABERTR:
MEELEY B ANMEORLEG, WHEEE
JLFERRER, RHEMEOR K MBEERAKY
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HERMCHREN LA RC 2% E
HRFEAAR, SENEYTERRETARA.
HARMEHE., EFAFES ORIk, £
BHAEGIR, LR, SENAE. MR
FEE,; BESBMEEETE, s, 8
e R SRR, BRI FRFS
K1 ERE P BT E ST, EE.
EHE . SR RAEMBEREEH, HA
AERRBAWRERAEE., BFRIFNHEH
FRAER.

mMTFFEAFEEBAE~+MREYRECER
LA AR AR S A R, WS
BN TRAMNER, NmEEwEmaes
WEEIIE. BEWMBEAIERFAADHTHER
Sy, #TRAH HPLC #HTa{b bl &,
HHELAPRECQ MBI R, FHERNE
ARE LS WM. BT R AR A
AR TRESIEHERERIEREE,
FXEIEAREEMREERE, ABETAR
ZF, B THEERFEDR, KRR HPLC &
HEHSEMEHE, KA C i HERERN, {gd—
FEHEBFRENTEAENTLEELSY, &
TR B R N] Ok 98. 6% , AR 2 M A R
B0 L E, HRAKHSER. Z2dREHES
FEBH A HB{{HE 14D, CHI D B HFE
4D, XEHFMHY T FREMNSTE, BAIC
STRMERE, #HE4HEE % HPLC kA{R 8
|, #EMAIIAEED. BAMHAEED B (HE
et massE, EACHEEKE A EHREM
LR, LATHEEKE ANSTFEREB 2ZH
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HAHZE 14D, RAERIBEER BN E A 5t
EWNRAEY, BFERAETENARTIEEY,
ERMAEHEN NS RMBEEE,

Bif C18 RARBK A B EK, W TEeRET
HPLC B H R, FURERA SR, BR
SEARY; Fe, ENABSILUBRELIEEED
W, BEAREE, BRUTLNAELRE, &5
JE AR & RE ¢ MEikE, AR THE
BURR R, BMAMET U EEFAA, STE5
LK. MEENERELAB S EHR,

gk, 2XFRAMOIBALFERE - HER
R, RRENTE; aE4EBA MR
—EFIFEEHES . BEHFRR AT R E N
HEkagl, R FEBRTANBRR,; H
HER KR RH R X T, FERR
THEETE#HfTS,
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