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Abstract: To optimize the culture medium and the fermentation conditions, experiment was performed to the fermenta-
tion conditions of endophytic bacterium YBS106 isolated from Arisaema erubescens in Emei Mount. The antifungal
activity of YBS106 fermenting borth was determined against Fusarium oxysporum with Cylinder plate method, and
studied on the activity of metabolic products of strains under different culture medium and growth condition. Results
showed that the optimal medium compositions were (g/1000mL): glucose 60 g, ammonium sulfate 2.5 g, bran 25 g,
Trisodium citrate 2.0 g, K,HPO4-3H,0 0.2 g, FeSO,4-7H,0 0.05 g, MgSO,-7H,0 1.0 g. The optimal growth conditions
were: pH 6.0, 28°C, 4% inoculation, fermentation time for 72 h with 200 r/min rotating speed. The inhibitory ratio of
YBS106 fermenting solution against Fusarium oxysporum could reach to 56% under optimum fermenting solution and
culture conditions.
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i OE: o <mENANE YBS106 KEEFMEATHIIL, e Fo b e R B s 7R B O U7 R B R AR
I AEEENE YBS106 K EABON ARAEAS 200 5 B AN B E A, HI0 X bREEA ARG 778, ARAKFMAT
AR s YE . Tk YBS106 MM AR 7R 50y HIEHE 60 g/L, iM% 2.5 /L, kK 25 ¢/L, FTIEIR =44 2.0
g/L, K,HPO,-3H,0 0.2 g/L, FeSO47H,0 0.05 g/L, MgSO,-7H,0 1.0 g/L. iK% H: pH7.0, 28°C, K#
72h, P 4%, FERFEEDY 200 v/min. ERAERFRGMN, B R TEAR 20 B AR ZE AT 56%.
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BT E . NAGHTE & — KA KA Y A 2340 i [A] BR
PRI, Herb B oy A TR AR S 7 A 55 4 A 5K )
YERGSY, AR AE Y B R

AR 2 — 4 <= B 2 (Arisaema erubescens
(Wall.) Schott)41 2 43 55 21| — kX ifi FH 48 P AR 4 0
“Hl %] Bk B (Methicillin-resistant staphylococcus aureus,
MRSA)FI F. oxysporium HA w4 Hrid 4 1 v AE 4 B
YBS106, [FIHEETE FHIE 4 RGPtk

X IR P kB L2 AR AL B S W46 % 1)
R, KR FRBE I A ROC bl AR 7R A A AR AL T LA T TH
I, R0t 78 B AE XA T A 22990 B A RS PUAE B 10 P A4
YBS106 (&5 L2547 A, DU AR IEAS
ZER BT VR TR AL HT I TV AR A

2. MR ERE
2.1 A

S marcescens YBS106 HiAS & ZH M A. erubescen
Wy BERTE, K AEAS 2503 209 B (F. oxysporum) MBS
FRAERERR 2 B 3R

2.2 BHFEE
S B RE IRk R BT LR 1.

Table 1. The medium used in the experiment (Referencein
Research Methodsin Plant Pathology [4])
&1 SBRPARMEFESEE (ERATE) )

Bigakk NA NB GAS PDA
FHE (g) 3 3
RHEM(g) 10 10
NaCl(g) 5 5
T E(2) 20 20
JK(L) 1 1 1 1
pH 7.0~7.2 7.0~7.2 7.0~7.2
L (g) 200
HE M (2) 2 20
iR 5 (2) 1
K,HPO,3H,0 (g) 7
KH,PO,-H,0 (g) 3
MgSO,7H,0 (g) 0.1

IR =8(g) 0.5

T NAAFWHEARERE, NB ANFWEEAKEFRE, GAS N4
Bk EhREIRE, PDA TR E R IR AL
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2.3. BIMETE 5 A RAEHURMEAE

FEPUA R I KRG 7% S ORAEAE R b P B Ao
PN NA Bi 7R PARR AT A, SRS L\
A 100 mL AE NP7 325 500 mL =M, 78
30°C. #4180 r/min 518 F159% 72 h, HHREH
P42 1% P R H 3] 10 3445 100 mLNB £
FRHEEM 500 mL =AM, LA 200 r/min FFEE IR 5T
9% 72 h.

93 R B SR R e FHAT LA RS IR 5 d A AL
R 295 18 TR _E 3T B ELAR 0.8 mm [ BF, 228 PDA 8
RGP E, 28 CIEIR ARG 7% 48 ho

PO EE A E SR AR AR R i
IR 2 . KR IR 48 h KA MIAEAE 20 18 1Y) PDA
SRR FBCE AR, AN 200 pL 405 R R
FHE 30min J5, BT 24 CIHEHEMARETE, 2d F0EEHM
WER. HERNEMEMZERERER, DaRE
SINYIVE STsIEN: DS RO U E e R NN a5
PR TEPE R R/ P9 AR R R A6 A 2978 B PR A X 417
HRITEAT:

FEX VR %

_ R HERAFL SR AR — R A SR LA
xof HEZEL5 ) L B LA

D515 SRR P LT .

24. £ KHZNNERIEME. RELBMER

mie

AR 2R A 5 T By O L g R e
S5 IRAE 540 nm BRI HERIIELESFE 24 h
) YBS106 K573 5 mL, {FAF|EH 100 mL Fi51:
FREEM) 500 mL =R+, RGIFAR TS, B 2h
WUV R, R TCHKFERE 10 5, HEHE
T HOG 2 B OD540, J7 922 8 A 48 DUy O vk
BEAT o DABSFRIN (A 9 REALER, ODS40 [ N AAR, %4
il A K i 2k

B ERIERE: A EER S H0 5 5 R
TN 1% 2% 4% 5% 6% 8%, F3HllEE N BRAK
AP LR R TR SR 1 d, FERARREEI
RN

R R EEN R )AL : K YBS106 =R LA 2%
PP B P B A 2 e Sk 15 R 56, 7E pH N 7.0,

x100%
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28°C, FAFTHEEFR, BERG 12 h BURE B ARERVE DI 2 K
R 2,

25. REHEFEMNMRL

T D5 RN G0 PR BTG - 2 FE T 26 W e 2R 1 7R 8, 40 )
KA IR(O IS BERE . 20 JER)
MEFR(BIERIR . IR . IR, JREK), [Ex
HAbE Sy, 7€ 30°CAHI 180 r/min Z54F N AT R 97
72 h, SRIGHEEN B A B MR A 200 B 1)
SPARH, 24 h JEMERTR E, RRRAEEER 3 AT
DU HH I BR 2, TIE B I A e s RN 00

BIR AR A TR k. BRE, 2
MR &b Eh R R, [ e oAb sy, P B, A
PR B, )5 EZEHE, R
LOGHIERE, kM 3 E 3 KT, #HAT#RIHR I,
TE I LA B 2 R v A HE BRI (A) . TR (B
AR - FR R (O RGER 2), BIRGHEE 3 NER
Ff o BRI DR IMNE KB 1 h JEIEH0R T .

T ER By B s FEACAR I B 5 R 20U P R il
b, SRR, WE Ay, FHL
#h C¢HsNa;0,-2H,0(a), K,HPO,-3H,0(b), FeSO4- 7H,0
(c), MgSO, THO(d)REHPTCHLER, 2R)EH IEAL R
THRZEY), KA LoGBYIExRE, #ATEIMRHE, K
Wb 3 NEEFEER 3).

2.6. REEEFFHIIE

MIEAS I AUAL I 5 SR B T B4 9% YBS106,
PR BEATIRE . FEIRIEIAG pH. FIRE R F g K]
IR, SR AR AR BRI 5 R B A R A R R
FERE TR 48 h B RAERE 22 18 (1) PDA “PH_ETSCE
AR, [ HA N 200 uL 40 KB, #E 30 min
Ja, BT 24 CHERMETIR 2dEMEMESR.

146 P 4 B IRE N B A A A A 2803 S AT 11
Table 2. Orthogonal test factor levelsfor optimizing carbon and

nitrogen sourcesin culture media

R 2. BREFFEMBUREMR KB IEZ R ERKTE

Level ACHIEHE) B(Wii R #) C(#k %)
/gL /gL /gL
1 5 2.5 5
2 10 5 10
3 20 10 20
24

Table 3. Orthogonal test factor levelsfor optimizing inorganic salt
commponent sin culture media

R 3. BRELNEM SR UHIEZREERKTF

Level ACHNaOr  BIKHPO;:  C'(FeSOy  D(MgSOs
2H,0)/g'L 3H,0)/g'L TH,0)/g’ L 7H,0)/g'L
1 0.5 0.1 0.05 0.25
2 1.0 02 0.1 0.5
3 L5 0.3 02 1.0

PDA #5754, T pH A 5.0. 6.0, 6.5, 7.0,
7.5, 8.0. 9.0 N1 48h, HANBER=A"EL, W
WAL, AR 2.

WREEM s W B R N B B R AE A 29 R B 1)
PDA iR B4 EAMH, TERGE pH 05l E T 20C.
25°C. 28°C. 32°C. 37°C. 42°C FHIRHEFE 72 h, &
MRER=AEE, WEEKIAEKER, FE K
AN TR 26

PEPREGEM: W BB N B AR AE A 230 5L
[) PDA $5 7R84 EAR R, 7RIS pH. HBOGHRE T
SE T RRREE T 4) 58 120, 150, 180, 210, 240
rmin ', BEATRIFRE, WEBEARM KGN, FRE K
B 2, BABER=AES, WEHKRAEKE
B, I AR

R H R AR A KRG TR IR G S, FRAE LY
FEL YOt e e, A = AN, WS
MR RAR DL, FRIE RN R

3. &BR55H
3.1 WIRSFHHIERE

FEPUANTE YBS106 Bk 126 K ih 2855 0 2. 4h 43 Ay
PURVOANEY Be: I, SRR, e, =1
Wl. 3~15 h MFhFREFRBEEAL T X B K, G
AR R, BE TR R, HhsiEaE
BN BTN 12~15 h R B -

e E s AN AP S (AR AR 2 B0 I R TR AT B 1%
PEZERINE 1 FioR. YBS106 & R B RH B S
Y — e R, BEAE SR RN, SRS e,
PR EIAE] 4% UG EEa T AR, T AR e
HN 4% B NATEE U

B FRI (] YBS106 B AR TE A B RE 77 kv 15 SR I
Vi) Xof A T 9V 400 R Vi PR s, o o R R I (] (19 4
K, REFRINE SIS, K% 72 h SRS
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Figure 1. Effect of inoculation rate on antibacterial activity of
strain YBS106 fermentation broth

1. EMEX YBS106 Btk & BGINEE RSN

TR 2 fox), BAETRMAESE, £
E R I 8] SN 72 he

32. REHEFEMNML

B IR L BHR AN R B IR . R 4 B
TEIX 4 FRRRIR T, 2 e o FI R &R, R,
T 22 2 BEAIVE A (R O B2 . NSRS B i, B
FREAE R AR R0, HIRR IR B, fHTREN
BRI, REAFERBFCFHERRZ. Hi, &
EOEFRHEETRE . DR E % B R TR B VR

B IR A 1) I 22456 45 R G 1 4% 97 25 ik U
AR IR 6, MK 6 FTLLEH, HEM. MR
Bl RN ER B2 1 B B AR YBS106 FAE K357 4 — %2 1)
S, MIRZE R /NRE, A E =PRI
HIEINE, R, WERE. DA YBS106 X AR{ER 2
TR RAE NN AR bR, e L A2B2C3 R AERL L,
R 20 10 /L, BilRE: 5 ¢/L, %K% 20 g/L.
TALER o Bk B R & R IEAL R B A )
IEZZ I LS WK 7. BRI ML SR I F 25 sk
YBS106 A=K /= —w i, MIRZE REE, Ik
HLERAE A E R &2 A" > B' > C' > D', [
CeHsNa;O72H,O K iZ B 3G 5E 1) s e i o e %5, HK
& K,HPO,-3H,0, 1 FeSO,4-7H,0 A1 MgS04-7H,0 5%
WM XT BN LB R YBS106 X6 M A6 A% 2590 1 B R A
VEN TR, B 6 5 RIE K A3B2C'ID'3,
Bl C¢HsNa;0,-2H,0 2.0 g/L, K,HPO,-3H,0 0.2 g/L,
FeSO4-7H,0 0.05 g/L, MgSO4-7H,0 1.0 g/L, i
Fr TEHLER A IR A

3.3 mIFEEFRERML

BEFEEMIUG pH: pH 2520 H 7k YBS106 A KA
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Figure 2. Effect of fermentation time on antibacterial activity of

strain YBS106 fermentation broth
2. REsRTEIXT Y BS106 Bikk & BERINEE AR M

Table 4. Effect of different carton sourceson antibacterial activity
of strain YBS106 fermentation broth

£ 4. TEBKIRY YBS106 Ei#k& B NS B AR

Carbon source

Gloose Maltose Sucrose Corn starch
Bacteriostatic 038+ 035+ 24.50 + 20.33 +
effect 0.01* 0.02® 0.02** 0.01°®

E: FFBFERARNGEERIRE 0.5 KF LAER: ARREFEBRR
£ 0.1 K B %S

Table 5. Effect of different nitrogen sources on antibacterial
activity of strain YBS106 fermentation broth

& 5. FRIFIER YBS106 Btk & B NS E AR m

NH;NO; NaNO;  CO(NHa),
Bacteriostatic 0.30 + 0.24 + 0.17 0.12+
effect 0.01** 0.04748 0.01°48 0.02®

Table 6. Orthogonal test statistical and evaluation results for
optimizing carbon and nit rogen sourcesin culture media

® 6. BREFFEMBREM U IEZREITHER

Factor level
Number A B c Percentage of inhibition
zone

1 1 1 1 18.70%
2 1 2 2 20.70%
3 1 3 3 29.80%
4 2 1 2 24.27%
5 2 2 3 34.30%
6 2 3 1 26.80%
7 3 1 3 27.80%
8 3 2 1 24.27%
9 3 3 2 30.80%

K1 0.6920 0.7707 0.6977

K2 0.8537 0.7927 0.7577

K3 0.8287 0.8740 0.9190
R 0.1617 0.1033 0.1613
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Table 7. Orthogonal test factor levelsfor optimizing inorganic salt
commponent sin culture media

R7. BREINERSERIERBE RAP

Factor level

Number , , . ’ Percentage of
A B ¢ D inhibition zone
1 1 1 1 1 0.095
2 1 2 2 2 0.119
3 1 3 3 3 0.184
4 2 1 2 3 0.217
5 2 2 3 1 0.307
6 2 3 1 2 0.336
7 3 1 3 2 0.286
8 3 2 1 3 0.224
9 3 3 2 1 0.3153
KI' 0.398 0.592 0.655 0.7173
K2' 0.86 0.65 0.6513 0.741

K3' 0.8253  0.8353 0.777 0.625

R' 0.462 0.2433  0.1257 0.116

HIERNEK, WYL pH WA, BE#E pH 1L
Tt WEEEREIGGE, 7 pH 7F 6.5~7.5 Z [MAK R
U, M pH AR 7.0 MRS s, 2k pH -
Tt WEMEIFE T RCGE 3 Fin). B PR RS A
HEEFIT YBS106 B AR =2 (10774

TR : TR B M Ak YBS106 A H
BRE, WEERER BT, MEEEZREE S, F 28
CHEE IR RS, 2 JabE TS, E
TR PR 4). BB 28°C A2 A5 s & P i
PEVI I A

B R IRFE > BN 120, 1504 180,
210+ 240 rmin', FEATEIR I & R BN 3 5
SERFEREHON 210 r/min 72 A7 I, $006E 35 PR X 4
(WIS FR)e KRR E 4 A B 190, 200,
210+ 220, 230 t/min, MK 6 AIAI, UFEIRFEEH A 200
r/min B, $0GE AR o X AT REAE TR ARG 9 T
KBS PR IEEY R AN R, RIRAHE
R S Ek B, Riltee iitE.

MUA E A5 H ) e AR 8 77 R U R e £ R T 2% A
N HIEINE 60 g/L, BREREZ 2.5 g/L, Bk 25 g/L, FF
B =% 2.0 g/L, K,HPO,3H,0 0.2 g/L, FeSO, 7H,0
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Figure 3. Effect of pH ininitial culture medium on antibacterial
activity of strain YBS106 fermentation broth
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Figure 4. Effect of culturetemperature on antibacterial activity of
strain YBS106 fermentation broth
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Figure5. Effect of rotation speed on antibacterial activity of strain
YBS106 fermentation broth
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Figure 6. Effect of rotation speed on antibacterial activity of strain
YBS106 fermentation broth
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0.05 g/L, MgS0,-7H,0 1.0 g/L, ¥4 pH 7.0, 28°C/A
i, REET2 h, BERE 4%, FERFEEN 200 r/min.
PR S A N MR B VE T2, B 2N 56%.

4. FHe5iie

AHIE T8 35 BN R 28R AT 1 YBS 106 1 9 SE 36 1
PRI BB P 7= A S A AT T WD R . I %
AR LT R LN, 12~15 h IR TR IEL T
SRR, BOE T A 7. I Hosid s B o2k
R TR B[] B e B IR P T LA 264 I 9T B, YBS106
TEREFREE A 28 CREIRIEIR 1T 77 48 h J5 I R A i o
A ANEE R IR I pH AT IR AT R, R IRA
MAIUE pH WX AR = A EE . #1468 pH
PR S OO IRV S 3 S L L T R PR E N E 1]
BRI TR SREHEAREE RKE, Bk YBS106
FEREFRIE N I EIHE 60 g/L, BRERE: 2.5 g/L, #kf% 25
g/L, PR =48 2.0 g/L, K,HPO43H,0 0.2 g/L,
FeSO4-7H,0 0.05 g/L, MgSO,4-7H,0 1.0 g/L, 7K 1000
mL. HfEAKEMHN: pH 7.0, 28°C, KEE72h,

Copyright © 2013 Hanspub

i 4%, FRIREEHN 200 r/min. X
Pk YBS106 FFF & F1) FH B4 5 B fit
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