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[# ZE] [HMY F5EBE EXE L R BOW FF# (Xenorhabdus nematophila) YLOO1 T 4 A & 4 B I 14 119 5%
Wa), Ry iF— 20 4 v YLOOL 41 i ¥ M St & R 28 2wl . K596 Bh NaCl 3% 33 He 98 40 7 . 43 500 00 e G 5T 5t ok B Oy
0,5,10,20,30 Fl 40 g/L &N , B MBCRFF B YLOOL AN [F] b [A] Bt 48 M A= 4K i pHL IR JEOBE B AE 5 SR JH SRR 97 /I
AR R R MG AR G E T YLOOL & B v 0 4 B8 3 M 5 [R) B R A HPLC J¢ LC-MS 23 87 1 HY B4 ) o i e 28
14 ¥ (Nematophin) 5 7K ¥ Pk 25 3 £ 286 & ¥ (Xenocoumacins, f1 % XCN1 fil XCN2) & & 2 5., [45%]) 7 NaCl Jfi
BWEER 0.5 /L B, YLOOL 20 M A < i HLJC W 35 25 7 - IOGAE 3 5135 0. 63,0. 62, FfiF NaCl 5T &t ik FZ 1 ik — 25 1
KA A I 35 T R s 78 NaCl FT ik B2y 0,5,10 g/L B, YLOOT & BE R A 95 2= 43 2F F0 AT 18 85 IR 2F J0 4T 18 JR
B Wt 975 9 TR G BT 0 T 45 R DA ) I PR A B W 3 25 5 RS NaCl ot o ok B 1 30F — 25 386 I o8 1 0 3B R AL
1€ NaCl R W B 0,5 g/ L B, YLOOL & B i % /K 8 Tt i 03 A1 30 00 1K 85 T S0 SRS R0 A R 0 T L 2 SR 40 B0 T L
TR AR5 B 7K ARG S0 97 T Vil S B O B A R 80 L L 2 R WA B AR F A AL & NaCl i i ik i
MY Ab 3R s 7E NaCl FTim i By 0,5,10 g/L B, YLOOT J Wi 5 Al K 25 95 1 16 97 /E T B B W %5 22 5% . 78 NaCl it
HWREE Ry 0,5 g/ L i % 3ot K &R 0 R VR A HC B 3 22 5 IR AE I R OR 3P 4R 2B % NaCl i it e JE 1) it
— BB R B3R R 5 R R U b 0 B3 PR ) IR Nematophin £ 4 XCNT [ AH X & & il NaCl 5 3 B2 19 38 K B 3%
R0 NaCl JT 3 4 By 0 g/ L B, F RS 38 By o 400 18 1% % 99 5T Nematophin 25 \XCN1 #4948 %) & 548 NaCl 5T ¥
FE 40 g/ L i 43 4R v 7. 82 F1 27, 55 % s XCN2 [y A 4f & 1t 76 NaCl Jis i Bl 5 o/ L i fe i, 3 T H A AL 3R,
(4516 1B & A FIF X. nematophila YLOOT P A AE 4 100 T4 % P 4 5 B3 78 3% 4 10 ™ % Nematophin, Xenocou-
macins B 754E
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Abstract: [Objective] This study investigated the effects of osmotic stress on growth,antimicrobial ac-
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tivity and active secondary metabolites of Xenorhabdus nematophila Y1001 to provide foundation for im-
proving antimicrobial activity and utilization of YLOO1. [Method)] The growth, pH and glucose residue of
X. nematophila YLLOO1 were measured at different periods under different salt concentrations (0,5,10,20,
30 and 40 g/L). Antimicrobial activities of fermented liquid of X. nematophila YLLOO1 were measured using
growth rate,agar diffusion method,and biopsy method. The differences of metabolites Nematophin and Xe-
nocoumacins (including XCN1 and XCN2) in methanol extract were detected by HPLC and LLC-MS, respec-
tively. [Result] At the NaCl concentrations of 0 and 5 g/L, YL0OO1 cells had the best growth without sig-
nificant difference,and the absorbance values reached 0. 63 and 0. 62,respectively. With the further increase
of NaCl, the growth decreased significantly. The inhibitory effects of YL0O01 against Bacillus thuringiensis ,
Bacillus cereus , Pseudomonas syringae and Staphylococcus aureus at NaCl concentrations of 0,5 and 10
g/ were best without significant difference,and the antibacterial activity gradually decreased with the in-
crease of NaCl concentration. The inhibitory rates against Magna porthe grisea , Botryti cinerea »Valsa mali
Miyabe et Yamada, Physalospora piricola , Clomerela cinyulate, Thanatephorus cumeris, and Sclerotinia
sclerotiorum were higher than 80% without significant difference under the concentrations of 0 and 5 g/L,
and the effects were better than that of higher NaCl concentrations. Protective effect against Botryti cine-
rea was best at NaCl concentrations of 0,5 and 10 g/L. without significant difference, while the therapeutic
effect was best at the concentrations of 0 and 5 g/L. without significant difference. Both effects decreased
significantly with the further increase of NaCl concentration. The content of Nematophin and the relative
content of XCN1 in methanol extract decreased drastically with the increase of NaCl concentration. Their
concentrations at 0 g/L. NaCl were 7. 82 and 27. 55 times of that at 40 g/LL NaCl. The highest relative con-
tent of XCN2 was obtained at 5 g/L. NaCl,and was significantly higher than other treatments. [Conclusion])
Low osmotic pressure is more conducive to cell growth and improves antimicrobial activity and accumula-
tion of Nematophin and Xenocoumacins of X. nematophila Y1.OOI.
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DR 1y X e AR AR 7 ) B 2 Fh Al 45
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FEME Y REY . H g Xenocoumacins £ 3%
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XCN1 1 XCN2), XCN1 H 47 4 i 9 30 3 7% 1
XCN2Z Jo 4 i i 1 78 — %2 2 fF & XCN1 Al Ll
XCN2 #efl . XCNT X 95 55 9 18 bz 40 4R 25 B0 1 45
LA IAE FY . Nematophin AU A 55 2F 4 FF
T S5 5 D 200 T A 8 1 4 o A T T L X I R
it 245 1 e ) 4 V€0 2 BK Rt 2 B A R s

P,

g 24 L B0 AT 1 O AR A R AR S AR SRR
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T2 JEL A 24 R R AR B b A B e A
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TSI AE PR A A DA T R R B R A
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PR B9 A K LB 2RI RIS M T A AR A TR
BB RIS ILAh 8 R B B b, B 1 9 A
IR WOTHFE - o W BE IR 7 ) A T ) B Y
PR o 23y ol 5 R 1 35 8 T3 S T S ) 1
HUEUR AT Y A2 K B AR = i 7 A2 . Craw-
ford E- BT K BU . 5 3 J Rl IR 45 18 2k B0 FF R
AR TR A o 5 52 LI 2 R ] IR e A o
P e A AR 56 T8 35 TR N 8 2 0RS FF 1R 19 AE
I T T P B A R T T B A ) S e AT A R
i,

AR A R AT O kOB B 2k O AT I
YLOOL A IZ M s s . O 7 BB R
Xof W 2R s EOR AT B YLO0O01 A= K K 4 B 3 v W R
A BB ARBIFSE LA NaCl k9% 3% JE 8 5 9 5 % 48
WEL MBURAT A YLOOL fEANFB % A1 M AR K
TGS 1 A Al B B BRI M I e 2K Ak S P A
XCN = A 1 A2 4k, DL Ol 3 — 2 32 8 YLOOT T Bk
TR T B H T R R 24 5 Rt

1 MRS A

L1 ks a

L11 BHXE A WL JUEUN T 8 18 2 B0 AT
B YLOOT B Rk (LR RIAR YLOOD) » AR H Bk P4 4% 35
AT (G 2k B (Steinernema sp. ) YLOO1 H1 4y B %8 ¢
AT+ PG AEARARBE B R 27 To 2 H AR 25 F 58 i 55
Ot

11,2 BXom R Al J5 40 B Al 28 J AT I
(Bacillus subtilis) . 7 =~ 45 %F 18 FF ( Bacillus
thuringiensis) MR ZF AT # (Bacillus cereus) JJ
Wk 9% 5 T ( Pseudomonas syringae) . 7K F (M
M9 # ( Xanthomonas cam pestris) | 4 5 {0, 15 %5 Bk
W (Staphylococcus aureus) J AR % IR B /K 75 F6
I (Magna porthe grisea) %5 hn K B 5 B (Bot-
rytis cintrea) /N AR B R W (Fusarium graminea-
rum) KL W E W (Verticilium dahliae) .57 HL 4%
U W (Physalospora piricola ). 3¢ % ik JH % H
(Clomerela cinyulate) .yl 3¢ T % % B (Sclerotinia
sclerotiorum) . £ K 2 95 B (Curvularia lunata
(Wakker) Boed). # J& 5% JH 95 & ( Colletotrichum
orbiculare) . K 15 2L K4 9" ( Thanatephorus cu-
cumeris) 5 BB JE L2986 B (Valsa mali Miyabe et
Yamada) , 45t PG A6 bR BF 5 R 2 T 28 AR 25 05T
JIR 55 e R A

L 1.3 A& Fhrififl NBWBAE: 538 4 A

3 g MRS g MK 1000 mL, kA 5 % 5 35
B NBTA AP 3 g AN 5 g, S =285
AWM 0,040 g, REFFF A L #E 0. 025 g, BiflE 18 g,
ALK 1 000 mL. 9 J5U 40 P 1G9 5 NA Ko7 5.
FRNE 3 g EAMS g.3lg 18 g, B4i/K 1 000
mL; &R FR 3 TSBY . ik AR 17 g, KT 3
g, K,HPO, 2.5 g ,#j 258 2.5 g,NaCl 5 g, #B 4l /K
1000 mL, #&¥#HIEWLE pH A 0.1 mol/LL NaOH
f10.1 mol/L HCLH7E 7. 0~7. 2,7 121 CK
30 min J5 45 H .
1.2 REiEF

PRIUR A DR A7 19 YLOO1 B4 V% 4% A0 T NB 15
F#¥E, T 28 °C 180 r/min G4k 24 h J5 X1k F T
NBTA -4, 25 CH; 37 48 h, FH £z 35 Bk B ) A A
BTV BRI R T NB 53R 36,28 °C (180 r/min
W & ODgy J 1. 00, 1 9 B 3 14 B 4% %
10 26 1) 422 B ik B2 Fh F NaCl Ji 2 Wk B2 4 50 0 0,5,
10,20,30,40 g/L 4§ TSB ks, T 28 C.
180 r/min ¥53% 72 h,
1.2.1 REgREFaHA4& K YLOOL #H4T4t & %
P AR A A R Z B, T 4 °C L9 000 r/min B> 15
min, f5 % BRI . P40 BRI R A
1.2.2 ABrRTPERRYHE HEBRLHER
FH D101 LI B A% B AT W2 B 24 b, 58 77K o sk 3
UCJE FH R R AT R G 0 0 R e A 2 B L 08
VR T A R T 0 Y TR EOHEL 1) &
1.3 RBEERPSHENESZ
1.3.1  ODg w52 SR HBh & 5 . KA [
B F5 i 8] 1 K TR WORG B 10 i J5 . SR Aoy Sk B I
i 600 nm P& T M IEAE . A BESE A ODgy,
UF 41 it A5 i o A3 5 B [ A A A e, A Ak A

Apbras A Kl 2

1.3.2 pHalZ  SRH pH 3 E A 6 35 57 0 1] A&
B ) pH A

1.3.3 ZTR#ESZMNZ RN 3.5-THE KW IR

TR S O [ R S I A A AR R A A SRR
I3 K S 520 nm,

1.4 FRE NaCl RERET YLl EEBERIEF

R E

L4.1 stwm@apiEmen g RABEY
TR G A D AN TR R AS [ 98 8 T A T R 4R LB
AT YLOOT & e i b 3% v 1 B ik o R T ¢
W ETE W N 75 pL, LI TSB KE 3% 3 o0 % BE L )
100 pg/mL BE8E 2R 2550 I, 28 CHE 5% 24 h, R



1L

EARE A B O R EOR AT B YLOOT AR R4 355 1 11 2 i 49

FA 57 58 S T A B AR
1.4.2 stAEHEERGMNE RALKEXR
R 2 AN R B 0E Sk UF R M R A BUR AT
YLOOT % Wi - 1 W06t Fi 420 6 Dt 0 7 1A 22 AR K 1Y
MR . DA TR BT & ik B NaCl 85 3% e E b 25 B
XF L TE 25 C BB N REFR S 4R T ik
I 45 B VR BLAR TR R

WA K AR (mm) = B 48— 4. 0CR F

MHEEARL —AHEEER 0
) % — = X 100% .
Vi X R TR VK HLAR %

1.4.3 sr&umRERGGEAER  RAERIH
PEUY AR R A RS RN E AN TR B 0B AR T I R
FOURF A YLOO1 & B b 1% WX 7 Al K 25 i 1
(Botrytis cintrea ) B3 i R0 o R 4% {8 5 B &6 L K
ANEE— I T AL Gl ) T AR R 43 8l 75 D0 T
RS 5 IT o PR AR T E 7 5 O el &
T b 3 W T A R T, 25 CCARIB G SR 24 h e
TR0 I T D 5 VR T VR I E OV O L S A
PR S5 15 B b 7 il 0 75 95 11 18 DF » 24 b S R IRt
KW EVEW . AR 3 REE . LL 1 000 mg/L #Y
Z W RAERA RN I TEHw K = XRS5 d 5
AR TR X B R

o BE E AR (mm) = ] & H A2 —4. 0GR PFEAR) 5

. R B B — A PR B 542
1.5 A[E NaCl REKE THE ¥ KR Nematophin

F1 Xenocoumacins 291
1.5.1 k HI HPLC & & 1 #r
ARBEE ST YLOOT H P H2 B4 o 0 B 1%
Yt Nematophin B9 & &, M 1. 2.2 Wk, &
b FRAE T 100 mL & R B3 T A% AR A Y R 4R
P ¥ LV T 10 mL 50 96 /7K AR B LG il g A
i 28 0. 22 o GAL OB IR S U8 S AT WA 20 A . £
. %4 Thermo C18 column (250 mm X 4. 6
mm X 3.5 pm) HPLC #; @ # 1 mL/min ;i
AR 452 H /K R FLEL) 20 min, A5 3 K
254 nm; W AHBEAE 10 pLs AR 30 °C,

R B 4k A 9 i Nematophin, fi 5090 H /7K
CARFR L) i B BT & Wk B2 43 51 Oy 7. 812 5,15, 625,
31.25,62.5,125,250 pg/mlL ({55 ME W % 08 R
EGE Ao I 6 DFRUER IR 10 pL S FE, LIBR
YHE it O R R R O R AR R (o) s 0 % i T AR O A A
Cy) 2z il b o il 00 [0 05 7 0 8 A DG R 8

X 100% .,

Nematophin 4 &

1.5.2 ¥ API2000 LC-
MS R 4i ] 58 Xenocoumacins F#H Xt & & CFE 5 Ab
BZM1.5.1 7). @35 &MF. @54 Agilent C18
column(150 mmX4. 6 mm X 3.5 pm); i3I 0~
22 min 5% ~95% (0. 1% H &) & i » 22 ~ 24 min
95% ~5% Z i, 24 ~30 min 5% Z &, W 0.5
mL/min; KU % K 280 nm; #EAEAFL 1 L EST B
FHLES . W AR S AT

e MR TR
PIBURHRT B = St o o o 0 i
1.6 MIEANE

AW A RS 4 3 R AR K S 8
. 338 5 B 42 B SPSS 20. 0 fil Excel 2013 347 43
¥, 2R i Origin 2016 JE4T KB AL,

2 AR5

2.1 A[E NaCl RE2REX YLOOL B #k £ K K5
B %2 i

2.1.1 Ak AEKRSDE BB E LR BT
YLOO1 Wbk M AE K AR an 3k 1 firs . R 1
AT LLE AR NaCl Bz & ik B 2% 4 F YLOO1 B bk
EIEAAHR A KBS, 55 0~36 h Z &
YLOOT B A K& 4R KL 5557 36 h J5 3k B Fa € W5 [
BF YOO T B ) AR Kt il o 35 7 Bk b NaCl g i ik
J Y 34 KB W T . NaCl B & ik 40 9k 0,5 g/L
BF, YLOOT B AR AR HE B i 35 T oAt b 31 5 NaCl
FE R B Ry 40 g/L i, YLOOT AR AE K et . K %
72 h J5 . NaCl BT ¥k £ 0 g/ L I 3 1K A ) 4 0
KL WOEME K F] 0. 63,40 Bl & 5.10,20,30,40 g/L
NaCl ¥y 1.01,1.13,1. 50,1, 85,3. 00 £, iXik
W] YLOOL T 4 2E 1y £ Bl 92 355 s (0 3 R T T B L (IR 2
BIEFAFA R T YLOOT Rtk K.

2.1.2 pHAE® T4 WK 2 Al H, AFBSE KK
N YLOOT & EEM pH 224k 2 BUAH A . 85 57
0~12 h,pH T/ 8598 12 h J5 ., pH JF i EJt. &5
%12 h J5,0,5,10,20,30,40 g/L. NaCl %4 F
YLOOT1 B % & MW 19 pH (B 73 ] BE AR 2 6. 74,
6.05,5.91,5.55,6.25,6. 69, }5 pH A& T,
SR EELE TN AN 6] Ab B YLOOT B #k & BE W pH 1 43
WA 8.84,8.69,8.53,7.92,7.61,7.07, RFHT
1, YLOOT Tk R S A1) FH o 950 1 2% 19 W b A L TR
ST, B8 pH (EH T B B A R R Y I
s VR S i 7R fin bR 0 A i T L B pH
R - FF, NaCl kR 0,5,10 g/L B, &

Xenocoumacins 2 &

X100,



50 P AL AR AARRE R 22 22 4l CH AR B O 546 35
MRS pH EH 2B R, SR E & 5 &M T o/LEMAT pH 2R ER /N & EE AT
YLOOT [ Ak A 1A HE B 41 i A8 KA PR i 40 YLOOT AR K AUE .

x1 BEEXNELZHEBRTE YLOOI BHRAMEKNIN
Table 1 Effect of osmotic pressure on growth of YL0O01
NaCl Jift#e g /(g « L™1) ODs0o
Concentration of NaCl 0h 6 h 12 h 24 h
0 0.002£0.00 a 0.18%£0.08 a 0.2540.03 a 0.25%+0.02 ab
5 0.00£0.00 a 0.15%+0.01 a 0.20£0.01 b 0.26+0.01 a
10 0.00+0.00 a 0.16+0.00 a 0.21+0.00 b 0.22-+0.02 be
20 0.007+0.00 a 0.15+0.01 a 0.2140.00 b 0.23%+0.01 be
30 0.0040.00 a 0.10£0.00 b 0.1940.01 ¢ 0.21%£0.02 be
40 0.00£0.00 a 0.06-£0.00 ¢ 0.12+0.01d 0.19£0.02 ¢
NaCl e /(g « L7 ODsoo
Concentration of NaCl 36 h 48 h 60 h 72 h
0 0.61£0.02 a 0.61+0.02 a 0.6340.04 a 0.63%+0.03 a
5 0.637+0.01 a 0.63+0.02 a 0.62+0.02 a 0.62+0.01 a
10 0.51£0.03 b 0.53+0.03 b 0.5540.02 b 0.56+0.02 b
20 0.40=£0.01 ¢ 0.414£0.02 ¢ 0.42740.00 ¢ 0.427+0.02 ¢
30 0.3140.00 d 0.324+0.02 d 0.33£0.01d 0.34£0.03 d
40 0.18£0.01 e 0.19+0.02 e 0.20+£0.01 e 0.21£0.01 e
VSR HR R NS 5  7 2 5 (P20, 05) . F e,
Note: Different lowercase letters in each row mean significant difference (P<Z0. 05). The same below.
F2 BEEMNBLZABFTE YLOl HikXKER pH EMNF N
Table 2 Effect of osmotic pressure on pH of YL0O1 fermentation liquid
NaCl JF it e /(g LD pH {E pH value
Concentration of NaCl 0h 6 h 12 h 24 h
0 7.20+0.00 a 6.95+0.02 a 6.74+0.04 a 7.46+0.07 a
5 7.20+0.00 a 6.27+0.03 e 6.05+0.04 ¢ 7.447+0.04 a
10 7.20+0.00 a 6.63+0.00 d 5.91+0.02d 7.36%0.03 b
20 7.20+0.00 a 6.6740.02 c 5.55+0.07 e 7.3640.03 b
30 7.20+0.00 a 6.69+0.03 ¢ 6.25+0.07 b 6.87+0.05 ¢
40 7.20+0.00 a 6.75+£0.05 b 6.69+0.09 a 6.45+0.07 d
NaCl it iE/ (g« L 1) pH {f pH value
Concentration of NaCl 36 h 48 h 60 h 72 h
0 8.15+0.09 a 8.47+0.10 a 8.75+0.03 a 8.84+0.06 a
5 8.047+0.03 b 8.36+0.02 b 8.56+0.02 b 8.69+0.07b
10 7.86+0.05 ¢ 8.23+0.08 ¢ 8.36+0.05 ¢ 8.53+0.03 ¢
20 7.60+0.02d 7.83+0.03d 7.88+0.04 d 7.9240.02d
30 7.18+0.06 e 7.51£0.09 e 7.59+0.03 ¢ 7.61+0.09 e
40 6.54+£0.04 f 6.97+0.03 f 7.04£0.04 f 7.07£0.07 f

2.1.3 ZR#HEM T WMEIWLUEH. LB
FEWIIE] AR NaCl g i i B2 YLOO1 A K AR it or
THFE I JEME 1 3 R A7 A 22 5%, B 15 57 2 b NaCl
JoT A VR BE A B OR, B R R OE & RE Y . 40 g/L
NaCl 4 BUERHH & & 10 3 T H A AL B, 5RbE & &
ﬂif 0~36 h i &K, 36 h )5 2818 WK 1 3% i #a

o RIESSHIT K W T SR bR S = A7 AE
%"%#,Na(,l SRR N 0,5,10,20,30,40 g/L &
P8R TR R OB % & 43 9 Dy 0.31,0. 30, 0. 30,
0.35,0.40,0. 60 g/L,H ¥ NaCl JREHEH 0,5,
10 g/L B AR 0 35 25 5 B NaCl it ik
JIE A — 2D 0 K SR iR L 25 Ok i

XEWARBBEIE T YL xfif 5B i A F % %

[ =h Siigie

H AL

2.2 AE NaCl RERE

2.2.1

H9 = il

SPET L. YLOOT %o afs e ity 1) R i

Xt YLOOL F#k# & il 1

s e FEERE R4 TR A ENE S

FEAAF T - YLOOT P Ak & BN 6 F 4l 3 1 —
)1 A4V T I JEG X Ay 2 R AT T e PR 2 A 7 A
4 007 % BR TR A A B A B AR 4 NaCl i
R R 0 g/L B, 1 BB B 4 ik # 21
20. 67 F1 21. 00 mm , {H Ffi % 2 % Hs 09 3 K 30 7 Pl
WU /N 0B R S . 7E NaCl i vk &

HiE%

83,
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J50,5,10 g/L B, YLOO1 W ¥k & i % 75 = 4 3F 0,5,10 g/L NaCl f§ 20. 67,20. 00,19. 00 mm T [§&
FEAT B R ZEFRAT P BRI Bk B e i A s it 31 20,30, 40 g/L NaCl B (9 15. 33, 12. 00, 10. 00
AFRE I E B AR B2 5, Y5 55 3 p NaCl mm, X8 YLOOT &2 b W0 20 B 1 400 B 375 1k
JT e BEHE K B 20,30,40 g/L B LN B HARKEE  BEE B E R RGBS K% 8 FE AR .
75 s Y 3G R 0 B AIG R )R X IR ZF AT TR

F3 BEEXMELABKITE YL BkEEESET LM

Table 3 Effect of osmotic pressure on glucose residues of YL0O1

NaCl JEE /(g L) M/ (g« L) Glucose residues
Concentration of NaCl 0 h 6 h 12 h 24 h
0 2.54+0.00 a 2.30£0.11 b 0.70£0.04 d 0.50+£0.03 b
5 2.54+0.00 a 1.9340.10 ¢ 0.69+0.02d 0.3640.04 d
10 2.54+0.00 a 1.514+0.02 d 0.67+0.02d 0.38740.04 ¢
20 2.5+0.00 a 2.04+0.19 be 0.76+0.01 ¢ 0.4040.01 ¢
30 2.540.00 a 2.37+0.12 ab 1.90+0.08 b 0.43740.07 be
40 2.54+0.00 a 2.46+0.04 a 2.41£0.01 a 1.504+0.16 a
NaCl JFH /(g L™1) i /(g L) Glucose residues
Concentration of NaCl 36 h 48 h 60 h 72 h
0 0.394+0.01 b 0.342+0.02 d 0.32%+0.01d 0.31£0.01d
5 0.32£0.02 ¢ 0.30+0.01 e 0.31£0.00 d 0.30£0.01d
10 0.33£0.01 ¢ 0.33+0.01d 0.32+0.02d 0.30+£0.01d
20 0.36+0.07 be 0.36-+0.00 c 0.35+0.00 ¢ 0.35740.02 ¢
30 0.41£0.02 b 0.407+0.03 b 0.40+0.02 b 0.40+0.02 b
40 0.67+0.03 a 0.647+0.02 a 0.61£0.02 a 0.60+0.01 a
F4 BEEMNELZHEBFATE YLOOl BEHAR LERRARFTENZ N
Table 4 Effects of osmotic pressure on antibacterial activity of YLOO1
NaCl Jfi & 1 55 Pl B 42 /mm Inhibition zone
W‘Jﬁ/(g “LH i B 2F AT T Iz 4 AT AR 25 R T BRBERE B KRR SO A R
Concentration Bacillus Bacillus oY & I Pseudomonas Xanthomonas Staphylococcus
of NaCl subtilis thuringiensis Bacillus cereus syringae campestris aureus
0 21.83+£1.26 a 8.00£0.00 a 20.67+£0.58 a 8.67+1.15 a 19.0040.00 a 21.00£0.00 a
5 19.674+1.04 b 7.337£0.58 a 20.00%1.00 a 8.33+0.58 a 18.0040.00 b 20.3340.58 a
10 18.17+0.58 ¢ 6.00+2.00 a 19.00+1.00 a 7.67+0.58 a 16.67+0.58 ¢ 20.3340.58 a
20 16.67+0.29 d 3.33+0.58 b 15.33+0.58 b 5.33+1.15 b 15.00+0.00 d 15.33+0.58 b
30 14, 174+0.29 e 3.334+0.58 b 12.0040.00 ¢ 4,00%£1.00 b 12.67+0.58 e 12.68+0.58 ¢
40 11.0040.00 f 3.67+0.58 b 10.004+1.00 d 3.33+0.58 ¢ 11.334+0.58 f 11.00+1.00 d

2.2.2 sARMWEAEFE NRSHLAEL. AR HEEE NaCl &k B 09 i — 21 K, YLOOT B fk
BEESAE T YLOOL B PR & BE RO AS R RS s Ji R TR 00T 50 A1 00 o A D 52 3 3 0 553 1) s 9 L R )
BHEMMEERNA — 225, Hh stk maEs Xl m &M E. B 0,5 g/L By 88. 36% .,
BT KB B R RS T R RS SO . 82.69% F M F] 10,20,30,40 g/L WAy 71, 94%,
SRR I T K RSO I SE AR AR 59.10%,42.69%,11.64% . X W] YLOO1 &% I
U BB RBOR  FE NaCl BRa Wk By 0 g/ L B 3R] 5 V8Os J5E 0 T 1) 4900 7 0 2 B 3 18 3 T 1R 1 KT 328
R BN LA L, 5 g/L M LR EZES, Wik,
F5 BBEEMELSHBFIE YLl HHEE L ERAEEFEENEN

Table 5 Effects of osmotic pressure on antifungal activity of YL0OO1

NaCl Ji & 41 % /% Inhibition rate
W/ (g« L7 o e e w5 JI 2 JEL I B i 76 B 25 0 1A SR 92 55 B 3 SO
Concentration /Kfﬁ *ﬂﬁﬁm %nu%i’éﬁm Co;leift%fu:? d;/{itic%ifﬁn. " %jﬁ?rf;f. ;/ffliﬁr.u
of NaCl Magnaporthe grisea Botrytis cirerea orbiculare dahliae Miyabe et Yamada piricola
0 85.631+2.78 a 93.8141.35 a 73.8741.46 a 44.77+0.77 a 100. 0040. 00 a 85.0540.49 a
5 83.87+2.11 ab 95.5840.51 a 50.8442.19 b 33.43£0.77 b 100.0040. 00 a 83.0940.85 a
10 80.52+£0.88 ¢ 90.04£1.02 b 42.98£2.77 ¢ 33.43£0.77 b 100.0040. 00 a 70.394+0.25 b
20 77.1340.88 ¢ 86.43+1.18 ¢ 40.73£2.40 ¢ 24.71+£2.03 ¢ 100. 0040. 00 a 43.87£1.30 ¢
30 75.37+£2.33d 69.914+1.02d 34.834+1.49 ¢ 11.63+0.50 e 100. 0040. 00 a 33.5842.73d

40 67.77+2.64 ¢ 34.22%0.59 ¢ 2.53+3.24 d 3.78x1.01d 88.94£3.90 b 28.19x2.14 ¢
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R 5(&) Continued table 5
NaCl Jfi & 4 % / % Inhibition rate
?Z?‘E%/(g- L™H 3 2R B JEL T JK R BOA 7 T AN R B I T 3R T A% 9 T K S
Concentration Clomerela Thanate phorus Fusarium Sclerotinia Curvularia lunata
of NaCl cinyulate cumeris graminearum sclerotiorum (Wakker) Boed
0 85.0540.49 a 94.6540.27 a 33.984+0.05 a 88.36+0.90 a 73.30£0.91 a
5 83.0940.85 a 93.85+1.07 a 26.0240.08 b 82.6944.78 ab 64.924+1.83 b
10 70.3940.25 b 90.98+1.23 b 24.95+2.07 b 71.94+3.74 ¢ 47.6441.39 ¢
20 43.8741.30 ¢ 83.6942.33 ¢ 18.06=+0.03 ¢ 59.1046.55 d 45.814+1.98 ¢
30 33.584+2.73d 62.3540.05d 14.1940.15d 42.69+2.25 e 40.58+2.33d
40 28.1942. 14 e 45.9940.71 e 10.75+0. 11 e 11.64+2.39 24.61+6.71 e
2.2.3 s&EmAFERGGEAR mE LA, A ERAREHBFELT 10,20,30,40 g/L NaCl 4k

[958 3% 25T . YLOOT & I % 75 it K 25 9% A —
FE I N 25 8. HoO B R B0 e 2 7 3 K. YLool
S W T RN T i K B O PR U FE IR T R R
Wi . VAT VEAE NaCl BTt vR 2 0,5,10 g/L
2 AN B 3 BT 20,30,40 g/L NaCl 40
T 55 2 s A8 47V FHAE NaCl B i B8 0.5 g/ L it

BRI, Horb, 0 g/L 240 X 3 il K %50k 1) 1
PR R 68. 98%, & 40 g/L B (39. 18%) iy 1. 8
%5, 2 AR 6 B2 500 4 Bl 48 (80. 0496) 50 g/L %%
AR % 3 K B R R YT AR O 430 3704, /& 40
g/ LI (6. 62%) 1 6. 6 £, 35 K F T B8 24 71 119 By
(67.87%) .
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Different lowercase letters mean significant difference (P<Z0.05). The same below
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Fig. 1
2.3 AR NaCl JREREX YLOO1 M EE YK
FEER R

2.3.1 3 Nematophin A &% £ IH 08,
Nematophin A5 fi 57 ¥ B2 (o) 5 €8 33 W 7 A1 ()
10 5 R R y=11 8922 (R=0. 999 6) , i} B {8, ji
WA TR R 5 s A o T R R I R AR C R L ]
DAV R € f o A Bk . H I 2 WL AR TR] NaCl s i
WRE ST . YLO0T J I i A 38 7 1 o 400 11 35 1
Jit Nematophin & A8 K% = . NaCl Jiv i #k &N
0 g/L W}, Nematophin ¥ & & 13. 84 pg/mL, 43l
B 5 g/1.(10.03 pg/mlL) .10 g/L(8. 49 pg/mL) .20
g/L (5.34 pg/mL) .30 g/L(2.53 pg/mL) .40 g/L
(1.57 pg/mlOPy 1. 37,1. 63,2.59,5.47,8. 82 1.
FRHB 3 X YLOOL 5 % P 9 i Nematophin [

Inhibitory effect of YLOO1 on Botrytis cintrea under different osmotic pressures

J7AE R B SR ) 30 R VR L 2 3 S BIK Nemato-
phin 75 8E R ZEAR

2.3.2 3t Xenocoumacins /= & 4 % s  Xenocou-
macins fF5 XCN1 F1 XCN2,Hfh XCN1 B % 5
PIH0 B 6 PR, XCN2 T 0 i 36 . £ — &€ & F
XCNI1 fJ DA XCN2 46, anf#l 3 s, b NaCl 5
SRR TE R XCNT (A X & 20 B 2 T B
B FH XCN2 (A7 X 5 5 00 5 T Ja BRI, P 4
B PEY) F XCN1 76 NaCl ik o 0 g/ L i AH
Xt i e > 23 il NaCl Br& ko 5,10,20, 30,
40 g/L WAy 1. 26, 1. 98, 3. 84, 7. 69, 28. 55 1%;
XCN2Z AR & & 78 NaCl B E Ry 5 g/L %44
TR R KR, B T AR, BB S R X
Xenocoumacins [ 4 A 85 K 5% W, 05 & 454
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Fig. 2 Effect of osmotic pressure on Nematophin

accumulation of YLOO1 strains
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16.23% 4 2 & B BE J1 42 5 59. 60% . Crawford
TR IT R B 38 XY 1975 5 R RE R 3 R ok B0 AT
B ATCCL9061 WA ™ v S5 15 2 Ak & 2l
WAL A P A B R R T Nematophin f 7™ A .
ARG R L NaCl 28 375 s 4 55 550 I AIR2 8 1R
AR T g BB AT I YLOOT T M A= 4 L 30 B Pk
P e K S Y i Nematophin, Xenocoumacins
(77 A T 838 AT YLOOT B AR AR K K i
WY B> . B & R AT YLOOL B K4
KA % & A& E K = 7E NaCl iRl 0.5
g/L B 5 40 g/L B AH HL 43 B4 %5 17 2. 00,1, 95 1%,
I BE P2 ) Nematophin (8 & 73 Jl $2 = 7. 82,
5.39 fi5 . XCNT AHXF % &t ) 43 5 $2& & 27. 55,21. 66
5 PRLHCHE I A2 35 F 25 0 T T V40 1 3% M 5 e
A AE S P A AR KIE R 5 | R 0 B TG 4 9 T Nemato-
phin J XCN1 7= St HEIA 5C =18 3% R 4544 0
R .
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