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[HEE] SRR F 35 R R ZEALFT R SI80 15 SIS X Th 48 St i i) A= B 8 1, LAAE Jhiie 55 1 R 1 /1
T, DU T R R ISR e, D SIS TG | F RS TR ER 2 FhR 25T L, R O AR P 1
AP AR RACR . R A AR A MRS, DA BRI SIS0 5 SI81 A& e v A4 fe Ad: A IS i)
KW LI | EAMNES | pH (E LR ARG RS, AP SR IR vk, SR MTT 2500 22 A
PRI A EM I TEE, SRR 2 PR WO R RT3 d, 28121 CAbFE 30 min Sl 5840 IR
24 h 5, MEREET 90 % ; SI81 78 pH =1 ~ 13 AR LR 80% LA L, AR UTFaEN:, SIS0 76 pH =
1~ 11 AT S SI81 BYARMRL, 76 pH =13 AYIIEIAN 0, MFRIERs ; AR bR 2wt ri- S
FRGAIE 2 h J5, SRR 100% , XTREOIHACERE . RIS R4 S o, SIS0, SJ81 Xf LO2
YT A Bl (1C,,) 398 239, 137 mg/L, X PC12 ZHIHY 1C,, 7394 266, 161.3 mg/L; 7EK
I T, DRI R VA R B TR R (9 B TR 53 1R 25. 46% , 0% , % I Y 48 i 1 1 3448 T 50%
b & BB BV K BRI, mT UL, 2 FPIbOes & e Vg MOt R, HeRETR e, AR BN
WL, BAANET,
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Biocontrol Potential of Bacillus methylotrophicus Against Streptomyces scabies
XU Zixuan', WU Daren"*, WANG Jianyu®, ZHOU Bo’, LI Jian"?, SU Guocheng'
(1. College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China;

2. Fujian Provincial Engineering Technology Research Center of Marine Functional Food, Xiamen 361021, China;

3. College of Life Sciences, Shandong Agricultural University, Taian 271018, China)

Abstract: In order to evaluate the biocontrol potential of two Bacillus methylotrophic strains SJ80 and SJ81
against potato common scab, Streptomyces scabies was used as an indicator bacteria to test the physicochemical
stability of the fermentation supernatant. Compared with fludioxonil and octylamine acetate to detect the biologi-
cal safety and antibacterial effect of the fermented crude extract. The Oxford cup method was used to test the
bacteriostasis. The bacteriostatic diameter was used to test the optimal fermentation time of SJ80 and SJ81, and
the bacteriostatic rate was used to value the stability of the two antagonistic bacteria fermentation broths after
treatment with different temperatures, UV irradiation, pH value and protease. The MTT method was used to de-

termine the acute cytotoxicity of crude extracts from SJ80 and SJ81 in witro. The experimental results showed
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that the best fermentation time of the two fermentation broths was 3 days, and the antibacterial rates of both
were higher than 90% after treatment at 121 °C for 30 min or continuous UV irradiation for 24 h. In the pH
value range of 1 ~ 13, the antibacterial rate of SJ81 remained above 80% , which was similar to that of SJ80.
However, SJ80 completly lost its antibacterial activity at pH =13, indicating that the alkali resistance of SJ80
was relatively weak. The fermentation broth was not sensitive to proteinase treatments because the antibacterial
rate was close to 100% afier treatment with alcalase or trypsin for 2 h. The acute cytotoxicity test in witro
showed that the IC50 of SJ80 and SJ81 for LO2 cells were 239, 137 mg/L, and the IC50 for PC12 cells were
266, 161.3 mg/L. Under the recommended dosage of pesticides, the bacteriostatic rates of fludioxonil and oc-
tylamine acetate were 25.46% ,0% , and the corresponding cell viability was less than 50% , which were more
toxic than fermentation broth and had lower bacteriostatic rates. Therefore, the two antagonistic bacteria fermen-
tation supernatants had stable physical and chemical properties, and they were safer than pesticides. Meanwhile
they had outstanding antibacterial advantages, and had excellent potential for biocontrol.

Keywords: Bacillus methylotrophicu; scab; antagonistic bacteria; antibacterial activity; potato

0 3%

JEIEERE DA (Streptomyces scabies) J&= T BT IR, VE RS 2 [RBHME | 220k Ak
B, R 22 90m B 6L F AT AR PR R | R e B, Jfal i 25 0 LA R GRS . B b
SRR SRR A AR PR R | KGR LR TR, IR Y
BRENERKE, MRESEHHSY K, FEOLEMPARK IR, R 4R
TE A R e A S A T Ve R N G A B SO RO TSR N, i
JEERE RGO E . 2015 4R, FRIEAOLER IS 2 DAY AR R, i e H R IR AR TR R
BB RTICH 0 S SR OCHE . DR B e AE Tk A K R B AR T, (A B A T
BB, HulEZARBEBA F B, XM FBAEER IR . 20K, T2 tkag . HIETs e sy
R L, AR T I B TR AR Y BTIG, R SRR 0 R R A B R
RO AT RAS I A A AR R B R RS BTG, Rk MR maiipiis B, B,
AR R T B s R W 1 AR B R, ARTT R T MR R 2 BAREE | %4 MR
Az B R

LEAUAT B ZERT AR PR 3 I A, B AT DA A B RO R A Y SR R A B
FIMEZORIE, BHAT, A MR R ARE, e 2F AT R MR ZFRATE . 2R 2R AT
B DUSRHTZE AR AE, BT A WA B AR = e i IR A T R HOR R
FH LSRRV ZEAAT IR ( Bacillus methylotrophicus) BYBFGEARXTEE /D W B8 52 70 ZE A0 KT 1 2 2010 4E (R
Madhaiyan 25" 7K FEAR PR -+ 398 v 3 B 4E AR R, OGP R R B 0 | AR R | IO
JR L BUURBEAR Y | ALREERE Y | TETAR R SR S P R E A IR, R AT
G v O AR R IR M BOR T AT IR Y, A TR R AE BT RI A T

ASERGERIE T 2 T HERE T B TE F5 AL ZE AT TR AR AN [R] A5 4T X8 S5 8% S 00 5 25 TR A A Bk
R, IR T b R e R A N ] L R 2R . 52N IRES | pH fH , E FIBEAL B S RS E
HETERATIT L, BRI S S AR R B RCR , DAVTAS FLAVE A B s 7 s 70

1 #RE5AEE
1.1 #R5iRF
1.1.1 ##
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PRI SR MEY L%, LO2 IEHHFIEAM, KA RS FIRSE TS sRIR 4 i PC12, X R¥PE
S A TR

LB 353 (/L) . BREEFIR 10, S b4 10, BEEEH S, BiiEM 20, pH=7.0~7.5, B E R
RIGFRAE, WHAEY AR A,

112 EZRH]

WEME=: (MTT), MR A RAF,; DMEM 575 B Ml (PBS) . WL
(PS), [ Hyclone 2AF]; 4L (FBS), I GEMINI AF]; MEENE (fludioxonil), Fit-JeiEik
YEYIR A IR AR E RS RR L, VG SEIRME TABRA ] A A = o dr i
1.2 EWHE
1.2.1 WHRIESUEE

WAEPURRE ST LB BRI, R4 QYL A SR S, 7062 AR TSR IR
1.2.2  $EUR A EE LIS W

PRI TR V& LR T35 50 mL LB JRARES 2 3L 10 250 mL =, 37 °C. 180 r/min IR 15 3%
12 h, RERTFI, 1% HRh A FIRERD 22545 20 mL LB WA IR 5L10 500 mL = FM)fid, +
37 °C, 180 r/min fEIRIRF T FE 48 h, WGHEFRAFI A 12 000 r/min B0 10 min, W4 W, H
0.22 wm JEMITIE)S, 4 C RAFR AL,

1.2.3 g SR i A v W 45

PRI — IR TS AL A e i B B b, BRI AE S IR — 53R L 1, 28 C [HEfERFR 2 ~3 d, W
IEHK TR L, HIRRREE T REAT, DRI RERRH T, IEE S0 mL B0
H, 4 CRRAFFHL.

1.2.4  FEPU i & Rt ik

W 2 BRAEPUIAIELE 6 d ZER—Rf 3R T LB WAASE IR, 7637 C | 180 +/min £/ N HEKE
I, B 24 h BREES, SRAVAEESRAI S I AR, A EE 3K,

1.2.5  FEPUBE K= R T S50

AR T IR . AR TR R RE IR LR TR AT 200 L 5 S PR A0 TR IR IR Y, BRI B
WAKG, W IO AR BAR ASE SRR, BALINA 200 L, 28 °C fHIRFHE G 48 h 5,
M EEAI R B, THEIER, HEAL . MER /% = (1 —dyy - dyg/dygw) x 100, Hi dh
R EAR

Z W8 Huang %6 (97 HE 0 & B b T R e PR EAT 9256

1) WEREN, 5 PR & B L 4 3 FE 50, 60, 70, 80, 90, 100, 121 C 4T Ab#E
30 min, RHVERAHF AR E MR B, DR & EE LIERCO X I, A ER 3 %, HHEm
g

2) EAMNEEFREME, SO [29], KHEEPURE R EE LIER S IE T 15 W RAMT T RS e, 12,
24 h, EATAHANEIE IR B, DIRAER KR LIERON IR, R 3 K, TR,

3) pH {HFAENE, BH5PUE & B E3E BT 1 mol/L HCI % 1 mol/L NaOH J% pH (M 1 ~ 13, #
B 24 h JEEER LGS pH A, i A ERE I PR B, DAORACBEAY K LIS WO IR, R E A 3
W, IHEMEE,

4) EAEMRENE, EFE0.1, 0.5, 1.0 mg/L BYBREE A B A0S S AL B & 1 s, PA1:50
(4 EL BN A K e E3EW, 37 COKWE 2 h, 90 C KT (AR, E1 2 IR AR HAR I 0 i B AR
DABGRCR 28 V2, DIORAC SR R B LIS IR, B EE 3 R, THEIEE,

1.2.6  FEPURFLEE Y A0 i 51 106
FIRES AR E 1% 0T (FHR, BHR) MRS 10% I 248 0075 10 DMEM =4 5 55 3t |
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TE T ASEARBR G FRA6 4> WIS E LO2 4L S PC12 40, fE 37 °C, S ALBAATUE0h 5%

¥ 2 MRS PR A LB BN SRR CFRAE I 3 I, FBGIAIF G B wkds, 84 R
ey, ERTEEEITRBEEARREMRE, H0.22 wm EEETER 4 °C 1A SIS0 REMVEIT I
FRR A3 50, 100, 150, 200, 250, 300, 350 mg/L; SI81 KE 5 AE 4 5t 2 e J3E 43 5y 25,
50, 5, 100, 125, 150, 175, 200 mg/L, VL BEREEERRER 0 FOME B IRE S 2 Fhae 250 h ok BE BEA 75256
iz HRHEAE 0 ok B e BRI M BR 3 36 me/ L (F B 500 %) . MG 16.7 mg/L (Fi B 1 500 %) .
AR, A R B T SRR EE 180 mg/L (FiBE 100 %) . MEERE 167 me/L (i 150 1) fF
h5%,

SR DY MTT 5005 RS 2k i sk, BOR B0 K 9 102 41 i il s 257 241
B, L1 x 10 /fLEEE 96 LMk, 100 wL/fL, B THFRAEIR 12 h, AR, W3R IHES
Fed AR [RIM BEHLER B 25 5, kS5 3% 24 h IS, AL 100 L B AL, A 15 pL
0.5 g/L MYWEME == | 37 °C I H 4 h W5 LIS, &Sl 150 wL DMSO, &% 10 min, 7£ 490 nm
RO G R AN RE S 6 AN EAT, BE DMSO has A, W MIEFINT R4, PC12 40 g 5z
B b, HAEATE AR 4 1 /% = (A, — Aupy) /(A = Aupy) x 100, o A
R
1.2.7 AR5 A

PEPE 1. 2.6 B HIE N 50, 100, 150, 200 mg/L (1) SJ80 L4, B E K 50, 75, 100,
125 mg/L 1) SI81 MHARY), DAK 4 VBSR4, FHAREEARIL LUACII e v 1, Rl EE 3 Wk, 15
B,

1.2.8  Bdaib 3 5534

AR LA SPSS statistics 17. 0 3R 74038, R B R T 2387 (ONEWAY-ANOVA) A5 55 HAH

KRB EE, P < 0.05 BN EA G H%2E L,

2 IR
2.1 HEES

B2 MRFSPUREEATE LB BARSFR5E |, 37 °C THEFE R 2 d, WEREEIE S L R
JE R BHIES (1000 £%), S55RME 1 iR, 0L, 2 RETESAHEZES, SI80 MEisk e, &
GoMRE, PR SCREDE MR, TSGR, ANBEH (WK 1a ) ; SI81 HEE K, TERAHM,
NGEOEH, AR, REIOEE, T (WE e ); 2 BRIEAE DM F WS R E
Lapirk (R b, [ 1d), B8 R,

a) SI80 5L A& b) SJ80 W iHIE 7 c) SI81 WE L& d) SJ81 WAL &
Colony morphology of SJ80 Microscopic morphology of SJ80 Colony morphology of SJ81 Microscopic morphology of SJ81

1 2HEREE IBEFRELINEERSHIERE=ZRELEBER
Fig.1 Morphological characteristics on LB medium and Gram staining results of two antagonistic strains
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2.2 KEREEWL

WE2 Fis, 71 ~3d W, 2 BRESHUR RIS & BT R 3, e B2 R 23 m (P <0.01) ;
TE4~6dWN, KEERPMASCRBES T %, Aes., Bk, 2 REPURTEEY e L3 d i
ST, Fefl R IR N 3 d,

25 25
£ £
£ g
=20 T 20
@ i @ g
.2 15 w2 15
® < 0t < 101
i%' S 19] i% ;1]
Z 5 Z s
= =
0 0
1 2 3 4 5 6 1 2 3 4 5 6
K WEBT[A] Fermentation time/d K WERS TA] Fermentation time/d
a) SIS0 b) SJ81

**P<0.01 J& 5 %W 3 d e I B 5 A2 L) mm R A 45 4R AR AMNE (8 mm)
##P<0.01 compared with 3 d fermentation;the diameter of the inhibition zone is expressed in mm,including the outer

diameter of the Oxford cup(8 mm)
2 2HENMEETAEAABNEBLENABRIIEEER
Fig.2 Inhibition zone diameter of two antagonistic fermentation broth at different fermentation time

2.3 RERTEMH

W 3 fis, 2 FhkBE FIEIRE 50 ~ 121 C G, MEREET 900% , 5 RZAH X 4
A BEMZES (P >0.05) , BiHI2 Rk FIE R A TEEY BT S B AN RTE, W B N EURK,
ELA i () T AV
2.4 EHMRHTEEM

WK 4 frR, SIS0 KB LI AL EST 6, 12, 24 h J5 B R 5 54 96.23% , 98.5% ,
99.3% , SI81 K IR BIIME R0 94.22% , 98.64% , 99.25 % , 2 Fhk W b Is WM G 1% J1 34
E90% L L, H5REAIMAX BAM, MEEERY TR EZR (P >0.05) , £U2 HA5HiE
(R P O SR S MRS RURR , TR SRAMR TR AR

120 - SJ80 SI81 120¢
100} gy d N N\ 100}
= INBR BN iy 8 &N gy N =
:IMNOENRRNRNR DR :
tMNANRLRRERNEDRLR :
NN RNRNRRNR R :
= NI E AR
NNEERLERL L 2+
= NI\ NE R R N N
S ANERNRRNRRNRRDR
/8N BN BN BN BN B B BN 20}

N N NE NE NE NE N N

N R KN KN KN N D

NC 50 60 70 80 90 100 121

1L Temperature/C Aib B ] Treatment time/h

B3 2HMENAABLEREZAREBEELAEENNEER B4 2KERELABLERETEEIINBHENEGRHIIEZE
Fig.3 Inhibition rate of two antagonistic fermentation Fig.4 Inhibition rate of two antagonistic fermentation

supernatants at different temperatures supernatants at different UV exposure time
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2.5 pHEREEM

wmE s s, SIS &I s W AE pH = 1207 = SIS0 SI81
1~ I3RS A M, 76 pH =7, 9 WM
RIKE] 88% , 91% , 5K L AbH X 4] TG
BEE2ESR, HA pH EAMF T 534 A B
EVEXEF (P < 0.05) ; SJ80 &1 b iH W 1E
pH=1~11 B¥HEME G, 78 pH =13 B
BN 0, H pH =9 B E XK &Ik 100% ,
X RATC g 2E R, R HAY pH HAMT
MERE/NT 80% , SXIAEAH B EELR
(P <0.05) , & Lot 2 BRES DU LB L 0

§
\
N
§
N
§
N
\
\
\
\
§
N
\
\

NC 1 3 5 7 9 11 13

601

40t

2R Inhibition rate/ %

20p

TR WRCLE 55 B0 2% 110 300 BRI PR ey, 5o pH
B 46 F N B TG PERRAIG #P<0.05 55 SI8O0 S % HE 41 Ho 8 ;*P<0.05 /& 5 SJ81
2.6 EEEIAE Xf HE A L 35
. s . #P<0.05 was compared with SJ80 control group;*P<0.05 was
EE T2 ﬁljji ﬁ%i Yjﬁs is E %%W‘ri s i compared with Sng control group I

VERRIRER 1R £ AT S0, A5 2R E5 2HREAELELERERE
W6, T, 2L E R N 0, HEBR PH EALREM A=

; e i 2 S LA Fig.5 Inhibition rate of two antagonistic
Tiﬁﬂ’] H Eiﬁzﬁﬁ’ 2 **TDEL‘@%:@E{E L fermentation supernatants at different pH values
() Wl R AL PR s, M T =T 95%
XA TR EEZESR (P > 0.05) o M WL, JRREEE - ek 2 ) 2 Rl i A B BV D
TV B TC AR

120r  wemm [P 25 11 Trypsin B2 1 Alcalase 120r w25 1 Trypsin BPETR (Il Alcalase

® 100f ® 100}

é 80F :f 80t

_;:5 60t Z% 60f

QF 40} i 4o

= =

£ 20 = 20}

p (B Protease )/(g- L") p (B Protease )/(g- L")
a) SJ80 b) SJ81

6 2HEAELAR I ERETARESAMAENNER

Fig.6 Inhibition rate of two antagonistic fermentation supernatants at different concentration of protease
2.7 KSR EMEMEEELE

W TG B A KA, MRS B S iR Y Bk R, A AR B w R E TR
H, B RASTERIEY AR, A HEA DR, Hit, 752 MTT 2566 & HAk s 2
PEANEEEEVERT . AN 7 s, BEERESREERS N, LO2, PCI2 4HMMIE S skt X+ LO2 4uff, &
fin VR FEAE 200 mg/L B, AIATE F135 8 80% LA L, 7E 300 me/L i, 4UHENE S KT 50% (LA 7a);
FEM TR R 75 me/L B, 4HBETE J17E 80% LA I, 7F 150 mg/L B, ZA0fLiE J1IKF 50% (WK 7b),
XFT PC12 40f, FESBTRREE R 200 mg/L B, ZHAHEIE JI57E 80% LA L, 7E 250 mg/L B, 4HALIE 77 W]
WM, HA39.84% (VWLE 7¢); FESMIELE 125 mg/L i, 40015 J17E 80% LA L, 7E 150 mg/L #i
175 mg/ LI, AIATE A T m KT, 43iliks] 59. 74% , 58.89% , 7E 200 mg/L B, UM% 114 &
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HFELZR7.98% (VLI 7d) . XF T 8J80, LO2, PC12 2 FhZm i b 1C,, 73 524 239, 266 mg/L; X T
SJ81, LO2, PCI2 2 Fh4uffir L 1C, 2050 137, 161.3 mg/L, FIHAT%N SJ81 kL SI80 5, Al fit &
T SI81 KW A M EE R W AL 2 B S, 4 A AR 24 X8 N 1Y) A RS O AR T 50% , G g TR U AE
16.7 mg/LAXT LO2 4AEIE S0 42.32% , XF PC12 4HIIG J1 ok 28. 52% , HA 45 W B Xt 2 40 it 1 41 i
TEII7E 10% LT, A28, SATAAN B EMEZER (P <0.01) , 5 S180, SI81 g

R BT, R TR A IR Z et (WK Te)

U LT J1 Cell viability/%

IS ST Cell viability/%
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=1
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=

S}
=1
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pl(mg-L7)
a) SJ80 Kb ¥R LO2 4 i % i
Cell viability of SJ80-treated LO2 cells

0 50

¢) SIS0 AR PC12 41 1% 7
Cell viability of SJ80-treated PC12 cells

3 1= Y
= = =1

Il L 1% 71 Cell viability/%
A (R /) Lell Vl(ll)lllty/ Yo
3

4
e

N
=

%]
=1

- 102

MHLTE ST Cell viability/%

bex xx

AL 3% F1 Cell viability/%

)
=1

75 100 125 150 175 200
pl(mg L")

b) SI81 AL PR LO2 4fl il i 73
Cell viability of SJ81-treated LO2 cells

0 25 50

120

d) SJ81 4b 3% PC12 4 fL 1% J)
Cell viability of SJ81-treated PC12 cells

= PCl12

PR K™

A 25 Mb PR Pes

ticide treatment

e) AR 25 4 F i) LO2 PC12 40 1% 11
Cell viability of LO2 and PC12 cells treated by different pesticide
#4P<0.01 &5 % B HL S ;a—M B IS 16.7 mg/L;b—WE B IE 167 mg/L;c—2F WAL FE R £ 36 mg/L;d—2F¢
T i R £ 180 mgy/LL
#*#P<0.01 was compared with the control group;a—fluronitrile 16.7 mg/L:b—fluronitrile 167 mg/L;c—octylamine acetate
36 mg/L;d—octylamine acetate 180 mg/L
7 AEARE2HENEABLBRZBZEHERYSES 2 RGN HARE NN
Fig.7 Effects of ethyl acetate crude extract of two antagonistic bacteria fermentation broth
and two pesticides on cell viability
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2.8 REHGITLLLLE

J Y MBSO A SR W S A M TR T, G
2.7 PUNBETE S 80% LA LAY AE F vk B 5 A4 2 kAT
XPrt, Z5R i 8 Fros, AT UL, DL AR R i
167 mg/ LI NG MM R 100% B35 Ba4], HAE
WEE (16.7 mg/L) MTNTAZER 25. 46% 5 F TR HE Fi IR
ERTESRE T I R 37.46% , e FH e
(36 mg/L) TFHMEZA 0, LA, 153 SI80
FSI81 AR Y By MR R R4 5 Y =0.215 7 X +
22.75 M Y =0.176 3 X +25.45, SJ80 Fl SI81 AL 7E 0716.7 180 36 Z?(;an_ff)zoo 0 0T
PR 16.7 mg/L B9 42453 5 0y 26.35% E 8 %Iﬂ*i:%bﬂiiléﬁ’\]?mﬁﬁ
28.39% , i@%ﬁ?ﬂ%%ﬂ%ﬂ‘]ﬁﬂﬁ?ﬁ%, A2 JRE R O Fig.8 Inhibition rate of the different treatment
36 mg/LEHAY I R 4351 R 30.52% , 31.8% , ¥I5kT
IR MEE R ER AN ACR . B, FEHER T RIVREE T, 2 SRISPUR MM ROR YR T 2 Fhofe 2y, 80
T SI80., SI81 AHHUE YA I

—_
[
(=1

% wi g Fludioxonil - S]30
EH SRS Octylamine acetate T SJ81

12 Inhibition rate/ %
5 2 5 B

[
(=)

(=}

3 itig

AWFFE B TERT L 2 PR 255 2 Mk B BE 8 5 B 25 AORT B S B s T A A T ACR: . TR 3R AL 24
MR SRAGM, BAREMEICE, HAMHRWRE T AR, b TR E, MK
B AR SR AR Y, TEAR N R IR A 23 g M, T HLA — 1P 22 2 5 T 27
P, AIGRAEDY KRB, (RS R A 2 ] 3L PC12 400 DNA #00, A SAMET; BRisS
B3R TR AR 25 BN TR A R AR, BARPLGLE T — 2550, FEC BN BIR 2y 5 EXS
ARG E IR S AR B 2 A B, AE 2015 ARl T (F) 2020 AFLRE (A R K AT
) R (32020 ARG REFRMKAT T E) Y, RIOMEIER R E

AR — S B SRR E T, W IR TR | W SN IR R AR AR, A AR
FMA LY T Ha), T g il AR R AR AR . 2 BRI DR R FIHITE 121 C Rl AL 2H 30 min
XS 2 AT 90% DL E R RCR , SO HTR M BT S IR T A S e 0h , ARG A s 2 BRTA
5 24 h SEHNES BRGS0 A BORME TG, SRR TR BUE 00 T A S0 78 pH (H 2 sk
SSPRVERT, 2 MRASHURINE MRS E , 7RIS DA TSR, RO MR, SRR T
Hha] B Y BR TR A AR A B LR s SRR TS PR BN S v AR R A, RS AR BT R . 1
TR, PR DL A 2 RS R B, b RERSAT S AR T B A A PR AR
K. REALEY) ., R ARG R PUR RS LY BT C A% E RS IRRIRIREY) B 2 5h
BRK (Surfactin) (351 . PPRFEEZE (dturin) [36] CFEEER (fengycin) | ZHRE R ( polymyxin ) (371 N Yk
% (fusaricidin) %, RS FEAEFLE (macrolactin) . #IAEVE T (difficidin) %5, H gk
MAATER) 12 Huang 55 R8BI, — L2570 B AAZERR IR BT AE R0 & UL, AT o0k
B|PUAER, A EIREACR, HARE EREBERATEREARE . I, A SO 2 PR ARE SRR A
PR AT BB I8 2o 7 2 KRBT W B 3 ) S 4% s s (o Joi o, (H VAR 75 1 — B IR ABFSY

P BE 8 R B 2R ST R BT Sh A8 B i RO DT 5T 820, 2019 4F B URHRGE 1 — Bk I L5 SR B 25 AT
TR A 52 ity Eh A4 S A TR AR, (R R B A SO AT AL . AR 52 R B SJ80 & SI81
REAT AW ) S B s i, RSP A I s LT B AR 20N, i H B A R Bk B, A T 548
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