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FE: HHEABE AR TX-13 f953 230, PP FEGT ARG 2200 1 A B ROR AR HE TX-13 WARIE A4 A 3 AE 1L
Tt 16S rRNA F1 gyrB 55 R BHJE 7 471 (RS o FLREA T 40 A S 22, SR FH DA 22 A S SR 0 R B I 0 A JEE X B 2 1)
PRAEAE FRIAG 220 HE B RSUR o S5 2R3R I, IX-13 DRMR A T A FRAE R0 AR A AL R 35 5 2R AAT WRIAR$230E , 16S rRNA I
gyrB FERIBIE 5 M1 & B, IX-13 BERRAE R G K B W5 Paenibacillus polymyxa strain 1IF5SW-B3 Eﬂ:—/l\*ﬁi
HIUPERIIA 99.00% , K BEI T I1x10" CFU/g JX-13 AT@HERFI (WP) F11x10" CFU/ghti 5 2E 04T 3 WP 4o 5
i 22 975 A A 22 2B R AR B TP BT R MR B (EC ) 4301 R 19. 977 g/ mlFll 41,409 pg/ml, X B¢ 20 H 1T 2 m@é*ﬁ
AEFR,JX-13 WP 500 i Ah BEXT RO 2E A AR AT B R A2 A VR, X B A 2500 I B VA AR 5 96. 03% , BB XY RAEE 7
d X RE A AT 2 YRBEARAR B, 25 )5 50 d.80 d 43 HEAT A4, JX-13 WP 500 f5 V0% HE R A 2595 B 93 2R 431
7 100. 00% FI 68.94% , T #k IX-13 B % 5 H 2 52K FWAF I Paenibacillus polymyxa , i % T W T. 1y 1x 10"
CFU/g WP #£RU%RE B8 FUFN e A F b B B A A 28 AR AR VR R .
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Identification and biocontrol effects of antagonistic bacterium JX-13 strain
against strawberry fusarium wilt
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Abstract: To identify the classification status and its effect on promoting strawberry growth and controlling fusarium
wilt, JX-13 strain was analyzed by phenotypic characteristics observation, physiological and biochemical indices determina-
tion, 16S rRNA and gyrB sequence assay, and the growth-promoting effect and biocontrol efficacy of JX-13 on strawberry fu-
sarium wilt were evaluated by the mycelial growth inhibition rate method and field test. The results showed that morphological,
physiological and biochemical characteristics of JX-13 strain were very close to those of Paenibacillus polymyxa, 16S rRNA
and gyrB gene sequences suggested that JX-13 strain was clustered together with Paenibacillus polymyxa strain IIF5SSW-B3 in
phylogenetic tree, with the sequence similarity of 99.00%. The ECy, values of 1x10" CFU/g JX-13 WP and 1x10" CFU/g

Bacillus subtilis WP against Fusarium oxysporum were

s FI 73 2018-09-06 19.977 pg/ml and 41. 409 pg/ml, respectively. Strawberry

EETB LRI M AR R 330 H [ JATS(2018) 198 ] 5
Fh R I BRI e T A B 4T R 51l T H [ TG (17) 011 ]

FEB A+ R EE(1963) | L3551 AL ARY  BFAE Bt L 13 A indicated that JX-13 WP 500 not only effectively prevented
AR A 25 5 SR R B 4 B B TS T & . (E-mail) jilv- strawberry fusarium wilt (96.03% control effect) , but also
dun2800@ 163.com significantly promoted seedling growth. Field investigation

nursery was treated by twice root-irrigation, and the results

BIRAEE R, (E-mail) yqzhuang@ sina.com was conducted on 50 and 80 days after root irrigation, and
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the control efficacy of JX-13 WP 500 to strawberry fusarium wilt was 100. 00% and 68. 94% , respectively. The JX-13 strain

was identified as Paenibacillus polymyxa, and 1x10" CFU/g JX-13 WP had preventive efficacy to strawberry fusarium wilt

and growth-promoting effect.
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SCHE N, 2017 A, v [ Y FE A RS T AR A B
1.5%10° hm? | S 7= 294.0x10° t, i 7= £ i36.0x
1070, FEREAg B, f TR A PR, 38 R BGE
SRR YRR 0 =X, (B R O 3, g
PR AR SRR A s Y R
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S 2SR i B AR T A (S I, s
Fap KR EIRGE, W E 220, 45 R, R
KEZBH, 5 BCF B, B MRS G ED . A
GEAE R R BAE AR I | 5 AR B A A AN
HIKS5.0% ~91. 6%, HAE I AR A A ™ o )
H T EE R AR

ERey e Sy S IR AW ANy SRR
WEREE LR Fusarium oxysporum f.sp. fragariae 5|
AL S A T i T AR B 2 e 5 R 4R R
TS, PECRRE A AL, B kRS . HAT,
X5z RIB AT LA 22 B iR o 3, W AR it
WA R AR 2 R P AT A A R
FIW S R Y BT A SRR R 2
Xof = PSR IR TR A WA e TSGR T e el R A T Y B
MR, B 24 R B T B0 S A
VI R, AR 2GR B A, BT Y TR
B TR ELAT BARAT TG PR 355 A B A e i R A
B TR BT AR 1) 1A% 3 R N AR AR %
AT ST IR o I0T I 20 T 400 DA ) 7 DX Al R R
T 1UBREAT MR RCR A A B R T IX-13 A 0F5Y
PRI TR AL SR AE 2R B A AL RRAIE L 16S rRNA
Hl gyrB HE K PP 2 0 HegE AT %5 , IF X B v aE A7 A
T, DO s A 2R i B iR S i Ee 2%

1 BRS Ik

1.1 ##l
111 B A 5% N ZE W W ( Fusarium

antagonistic bacterium JX-13 strain; growth promoting effect;

oxysporum f.sp. fragariae) F V1. 75 1[5 #b X FE YT 4R .
Bl oe irde it . A= BB bk IX-13 DA /m) 25 b X A Al
MR B34S o

1.1.2 33K Luria-Bertani 3% 37 5 T 4F b5 1 &
IX-13 B5R B B RE RAF R 3 DR I SR O
(PDA) FlT R G SR B O B R Al e
1.2 7%

12,1 ABEHkIX-13 9B EFEE F2RY
(0 AT S R T TR AS I 2R 2 IR KL SR it 1Y 0
AT, MRAE BAE AL RN 2 IRCH WAN TR 7 G0 48
EFMY 2 T

1.22 ABG@EAKIX-1385F5E ERIEDRE
FigedE, 30 C IR SR IX-13 Bbk E= X 8UE K
11,10 000 v/minE.0> 10 min, WA K, 40 3 H
21 DNA $HUS 18 Ausubel 2524 (1753 , R FH 40 B it
H 5l ¥ (27F: 5'-AGAGTTTGATCCTGGCTCAG-3';
1492R; 5'-GGTTACCTTGTTACGACTT-3") #£47 PCR
P38, AT AP 20 DNA g BEAR, XF gyrB 3 PR ik
By 5 47 PCR 974, 51 ¥ )y 41 24 UP-1S: 5'-
GAAGTCATCATGACCGTTCTGCA-3",UP-2Sr:5'-AG-
CAGGGTACGGATGTGCGAGCC-3",PCR P A= T.
YRR (R By A BR A AT I . ¥ 16S
rRNA BEIN TR AL P51 F gyrB KL B e 51 235 SR 4R 52
72 56 [ E S AR EOR AR Eorboe (NCBID i i BLAST
PEAT [RJEE LE XS, FIH MEGA 7.0 BB e JX-13 78
k2 G5 AL (Bootstrap=1 000)

1.2.3 JX-13 B 69T

1.2.3.1 WP oW 2 PRCR Je e PDA
A I bR A3 FR 4 10 DX-13 TR BR LT 7, 4
F T34 5 ml PDA MARR: 32 L0 25 R 20 ml 1Y)
=, T 30 °C 200 o/min &1 TR G 3% 16
h KR4S 5 ml B3R 4 TR HER T4 400 ml PDA
IR ZEF A1 000 ml ¥ = AN, 200 +/min
30 C M MR HFR 16 h FT5AY 400 ml 557
AR T4 20 LSRN A TN 30 L i & I
(77855 . GUS-30, VL AR T A TR IR A HoR A
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BRITAEAE] =0 ) 1,20 Lk s S il b 459 &
TN M 100 g EARIETER) 200 g A 25 o LR
#5325 g.CaCO, 20 ¢ MnSO, 1 g, & B KBS T 0
4 100% , it PR 350 r/min, & EER B 30 °C, K%
Hfa] 36 h,pH 7.0~7. 2,
1.2.32 WHRIMTTZ Bord 1.2.3.1 P ER
B0 (8 000 r/min) , F R K JE M I T, I A 1 2F
i, BRI E S5 R o A (10 1,
E) PRSI 2R A i, JR T 2 2 R R AR AT TR 2 A
B N1.0x10"° CFU/go ¥ 1 A VA3 4 A 3 591 5
BI5] SR 5 TR RN AR , A4S B AT R 711
(WP) &&-41.0x10" CFU/g,
1.2.4  JX-13 WP *t A £ 5% 8 3718 & b ad ) T
SAIFREC T g JX-13 WP (1.0x10" CFU/g, A L)
FRG B ZEFOAT B WP (1.0x10"° CFU/g, i IEHE 4
VIR e A BR 2> W) 7= 5 ) T Ry, H TG TR 7K i R
1 0001, Bc il 1 000 we/mlEEiE (1.0x107 CFU/ml)
Mo B2 BFNLE 5 25 PDA (% JiT & Wk B et
k1 400. 000 pg/ml,200.000 wg/ml . 100.000 pg/ml,
50.000 wg/ml,25.000 pg/ml, 12.500 pg/ml.6.250
pg/mlA 3.125 pg/ml, 24501 BRI A7 1050 24550 &
A1) Jo £ v B T 24 VXS S IR BC B <

R FH TR 22 A KRR T8 1IN o A 25
PR 2R PDA SN, 76 25 C R %1k 96 h, 2R )5
FER VRN TALER AR R 5 mm (TR E, IF
AR 525 PDA RAFNLH, a8 (XTI, 45 Ah B
K AW, 25 CHFE 120 h, FE4T P R VR K 2 29710
B 4/5 B SR S GE R IR TS B .

TR BRI, e IR A T 22
AR 3 TR 22 AR K I 3 = [ (O RE TR
V& BRI - A BT VE EARSE ) / (X BT VR B AR
Y- FP R DF AL ) ] x100%, K DPS 13.0 &
M B A PR R G, IR 24 ) R A A 2 TR TR 24
AR A 1) 5 FE A B R B (EC, ) St
95% & A IX.[H]
1.2.5 JX-13 WP £ B 5w w AR 4 22 649 1% 2 4F
Fo IR br ORI AE ) A T AR PR P R B
AT, o208, Bk ASH 4 A 13 H BERR
BAERT, 1 hm? 1.8 10* f, B 56 24 7] 4b B [R] 4,
HoAth 45 PR it — 2

R 3 AL, AL FE 1 R 1.0x10" CFU/g
JX-13 WP 500 {5 (V.75 b Hb X BT A0V B} 2 4

FERTHE AT 2 BO ) L 40 2 SR A 1.0x10" CFU/g
FHRLZEARAT I WP 500 £ ( s DURMA A= ) FHE i
MABRAF A5 AbHE 3 SRAAE 1 g A 1.0x10°
T SERENE RE WP 2 500 %5 ik (43 v A 4y i) 5
ARRAF =5 55 iE K B B~ Ah B 20 £%,3
WEL , HRHEMR 200 ml, T4 S KA 15 d 3
FRALEHR 2 ¥k, 55 2 IR 255 50 d VA4 SR AR R
AR VH) R ZR B VL BN A 22 1 B RO o
1.2.6  JX-13 WP 25 7] AR 4 72 35 3 52 ML B 69 By
TARCR AR AR I R ) 25 T A R BRF-2
TR 3 S, SR 6 LA L W R A 4
o, BRI LI, B 245 R [ A, A A
T a3 — 3

RIG 3 A HE, PR 1 3R 1.0x10" CFU/g
JX-13 WP 500 £, /b B 2 % 1] 1.0x10" CFU/ g
FLZEAUAT I WP 500 5, 403 3 SR HIEE 1 g #71.0%
10°4N96 F A SEEIS B WP 2 500 £53 , 53 B3 7K X
M, BA-Ab3H 20 #k,3 RE 2014 49 J 16 HES
#%,9 A 17 HEEAR , B0k 200 ml, B5 7 d P 1 0k, 3t
T2 W 22 WHIZyJE 50 d A1 80 d A 45 Ab B X
FERFAE AR 1A% H ARG 2 D BT TR RIOCR , 5 2 Ik 2y
Jii 50 d JE A4S Ab B AR A AR MR

2 RS540
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Fig.1 Electron micrograph of JX-13 strain
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T F1 X-BE®RESREEELGE
I <\ l\\ I Table 1 Morphological, physiological and biochemical characteris-
— /A \ , / tics of JX-13 strain

M f \ N ST 2 SR 2

By ] 1 N/ D\- I H LR I A gk
\ \ B2 R, + Hrih +
L. ?.,_ ff A2 BRI || 50k -
| L I - . PN B || 45 CHK -
-~ i A AL - pH 6.0 +
M2 WX WEERREYR Hephs v '
Fig.2 Gram staining effect of JX-13 strain AR I I + TR +
R-E + TE R IK file +
2.1.2 16S rRNA #= gyrB A B 355 047 TR B-L SRl + R K ¥
IJX-13 2 PCR §"34 14 16S rRNA 3R i B 9 & Wk + 1% NaCl +
A 655 bp( GenBank %55 MH603871.1) , -l F A + 49% NaCl +
LERARACZE NCBL BEAT 3 51 AR BL R LE X, SR FH 48 3 US/S * kiR 40 -
DR BE IX-13 RECHAN . SUR(F 38 oirs o || '
7L IX-13 WRR S L2725 2E /04T B Paenibacillus poly- D-Fy i - At -
myxa strain [IF5SW-B3 ( GenBank % 55 KY218873. JLEE - T +

1) BEAEIRI—43 52 , LA{BLEE R ik 99% . PR B

Bacillus licheniformis strain PCA6

100
90 Bacillus subtilis strain NCIB 3610

74 Bacillus cereus strain AB1

Amphibacillus sediminis strain NBRC 103570

49 87 Virgibacillus salarius strain SB-3
£ Virgibacillus necropolis strain LMG 19488

Sporolactobacillus inulinus strain NBRC 13595

ol Sporolactobacillus terrae strain M-116

Aneurinibacillus aneurinilyticus strain DBT22

42

(0] I Aneurinibacillus danicus strain NBRC 102444
Brevibacillus brevis strain NBRC 15304

100] Paenibacillus tundrae strain SEFSH4

| Paenibacillus sophorae HBS1-12_Pa

100 Paenibacillus peoriae strain IFO 15541

100 { JX-13
881 paenibacillus polymyxa strain IIFSSW-B3

3 ETF 16S rRNA ERMZHE K JX-13 REREHRKE
Fig.3 Phylogenetic tree of JX-13 strain based on 16S rRNA gene

Hikk IX-13 22 PCR §" 1A gyrB FENTRILFES]  IX-13 itk gyrB 3L HT8IEF R G gL, 4558 (&
K K1 062 bp( GenBank #3555 CP009909.1) , ¥ 4) PR, IX-13 Ftk 5 2825 25 FF R Paenibacillus
725 5L 48 32 28 NCBI #E47 R A0 AR L0 L X, A8 polymyxa SQR-21 ( GenBank % 5% 5 CP006872.1) I
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Paenibacillus polymyxa strain CFO5( GenBank & 5% % 16S rRNA #1 gyrB FER S E G R B TX-13 BifkEE
CP009909. 1) &b 7E 7] — A~ 3, HAHMME Y &k @R FAFTHE.
9% ., 45if IX-13 AR AR TE A A A LR |

4 Paenibacillus polymyxa SQR-21

491 Paenibacillus polymyxa strain CF05

528 xo13

30 Paenibacillus polymyxa strain HY96-2

Paenibacillus terrae HPL-003

100 Paenibacillus peoriae strain HS311

Paenibacillus polymyxa strain ATCC 15970

Paenibacillus polymyxa M1

4
Paenibacillus polymyxa SC2

Bacillus amyloliquefaciens DSM7

Bacillus cereus ATCC 14579

92 Bacillus atrophaeus strain SRCM101359

49 Bacillus licheniformis ATCC 14580

—
0.10
4 BT gyrB EEMEBNEK IX-13 REREHRKE
Fig.4 Phylogenetic tree of JX-13 strain based on gyrB gene
2.2 JX-13 WP M ESMEREHMNEEE peg/mlFl 41,409 we/ml, ECy 435y 228. 981 peg/ml

XA TR T R A R (3R 2) FEH, 1.0x 10" H1355. 461 pg/ml, 1.0x10" CFU/g JX-13 WP Xf %L
CFU/g JX-13 WP H11.0x10" CFU/ gk 5 ZE 0 4T B4 RN ZEAR T Y EE 178 T1.0x10" CFU/ g B 2R H AT
WP X REAEAE ZEIN R R 2 A K EC, 405 19.977 - T8 WP, AT UL JX-13 FP 56 Pk s TAG R 2R AT I .

FR2 X-BAEEHFI(WP)MESHEFREENSANEER
Table 2 Inhibitive effect of JX-13 wettable powder (WP) on strawberry fusarium wilt

. EC EC5, 1y EC, ECg, 1t
I\ I | ] ES 50 S(L_ o 90 90)_ N
e IR L (pg/ml) 95% E {7 IX [ (pg/ml) 95% 5 IX.[H]
IX-13 AR APER 5 Y=3.427+1.210x 0.974 19.977 14.594~27.344 228.981 145.112~361.323
i B ZEFLT B T R A 71 Y=2.780+1.373x 0.997 41.409 37.210~46.083 355.461 294.626 ~428.857

o VR XRS5 Vo A0 500 7 I BLARAEL 5 EC s« N T B MR I 5 ECo - I 11 22 2 1K 90% RIAT R I

2.3 JX-13 WP MESZHMBEEKRNEEERMEE 4, 2 JX-13 WP 500 1% ¥ 40 3 0 8508 i 4,
R R HR K S MEE R WP 2 500 % 4k 1, Al 75 2F 1

FAFEHH 2 WAL, 25 /5 50 d M A& KPR WP 500 R Ab BB — @ A VE, 3 M
iR (KRI)RY, AR EREAEMRAERY) B W & R X A 2 e 0y BB 2R B AE 90%
AR SEVE R, PR e 3 0, )R ZE RO i, KR Pk



TURKEAE  ROREAG 220 RS DA 14 TX-13 PRS0 T A DR R 591

R3 IX-BWPRHEEHAESEKITHESHERUAE

Table 3 Effect of JX-13 WP on strawberry growth and control of strawberry fusarium wilt

FeRmtrfut /i (em)

- o A - .
. lowy ik b s SEEE
JX-13 A MR 7 500 1357 29.65a 17.79a 10.85a 7.53a 21.5a 14.7a 0.32¢ 96.03a
A B LA I T IR R R 500 A5 27.17¢ 17.17a 9.72b 7.27a 16.5¢ 11.3b 0.78b 90.33¢
T A AT AR ) 2 500 5K 28.45b 17.46a 10.45ab 7.45a 19.7b 13.2a 0.56hc 93.06h
payiist 22.67d 13.83b 8.65¢ 6.93a 14.2d 10.0b 8.07a -

[ BE 5 A [N 7R R AR R AR BRI 22 57 1% 0.05 B35 7KK

2.4 JX-13 WP St EEEEHMZERE B EI
RINBEER

JX-13 WP 500 £% ¥ 2 46 J VEAR AL B, 2 )5 50
d .80 d 43547 H (] A, X REZH R R 7. 19%
H118. 13% , AN[RI 245 71 b BRI A B 47 B ia 0, o
JX-13 WP 500 135 ¥ Ab B () 2 Yk ¥ 25 45 540 51 hy
100. 00% F1 68. 94% , ¥4 . & & T HABAL L (£ 4) .

24 50 d A 4% b BRI R Y AR K O, 45
(5)F£M, 5XFEM L, JX-13 WP 500 153 A 5
ZEFLFT I WP 500 £ SERE I 2 WP 2 5004534
AR AR T, 22 B0 A R, R K
Hodr  JX-13 WP 500 1757 4b BR AR 2 A K A 600 5 55
MERS A WP 2 500475 A0 A Y, %05, e & T

F5 JX-13 WP M EHEBESEREEAYR
Table 5 The growth-promoting effect of JX-13 WP on strawberry

Hili 25 AAT B WP 500 FHfAb

F4 JX-13 WP M EHEHESHER B EENE
Table 4 Control effect of JX-13 WP on strawberry fusarium wilt

in field
255 50 d 255 80 d
Ik BIRE BRAME R BiARCR
(%) (%) (%) (%)
IX-13 TR PR F od 100.00a 5.63d 68.94a
500 {5
A B ZE AT B T R 1.88b 73.85¢ 8.13b 55.16¢
3 500 £33
SIS EAREE 1.25¢ 82.60b  7.50c 58.63b
2 500157
popiist 7.19a - 18.13a -

[R5 i 5 AN RN “F R R R AN IR AR BN 22 535 0.05 835K

it - észj—) ﬁ%j((uiiﬁmﬁ R H L /N A% (em)
’ ’ K (em) F&(cm) Bt Yz
JX-13 AR PER 7] 500 A5 12.50a 7.92a 8.24a 8.02a 26.40a 25.20a
B ZE AT AT IR R 500 £% 11.60b 7.41b 7.83b 7.18b 25.00a 24.40ab
SEME A TR AR ) 2 500 R 12.40a 7.66ab 8.04ab 7.83a 25.80a 25.00a
it 10.80¢ 6.90c 7.16¢ 6.56¢ 23.00b 23.60b

[RIZ B 5 AN [ NG T RER R A R AR BT 22 575K 0.05 KK

34k

[ V1 R 1 ) — S 0 B B AR 30 e A
FAE A AR A T 55 0, A ATk & B D) g 2
FEi LR gyrA Fl gyrB VBN R4k B 4 Ewid, Al
PABRAD 16S rRNA FEBIRIAS 270 AW R B,
i 7 86 Lk ) R PR - H O 22 R 55 T TR fR WIXC-
DD105, L4545 16S DNA I gyrB %5 58 M Al
ZEFUATE T o AT SR 04 A 7 bR TX-13, 23 B
YT 0] 258 4 X e AR S , 0 AR AIE AR P A1

FEPE 168 rRNA I gyrB DN %2 5E S Z2 RE 2K 25 AT 18
Paenibacillus polymyxa, Vi AL T 2R B R
VOS2 T 1 5 N B 0, 45 R AR ], 2R AT
P AIMECEE T 27 245 75 BG4 L A0 400 T A5CR B ELAH
4, Rybakova 25" #F55 % B, Z B H AT B Sh3-
AT DLl R e A B A K, B A5 112 a2 ik o 22 T
fRY AR A . AT R IX-13 BN
TE1.0x10" CFU/g JX-13 WP, % B 7 0 B AR 25
B TE J7 5 T1.0x10" CFU/ ghfy 528 AT 1 WP

Bt AL 25 B I6 R BRAPE B BB, 5 A 43 3
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PEWIN AR RE RS HEA TS &2 C A6 W AR MBI VA 4T
WFEE s B AR A B TR I T, AR i
IR BE Yy, VR, ARG e i £
BH AT B — R AR B 1 2 o I AL R 2 1 2
YIBTG AT , HA IRA DL 2R, BEREE 13 /004
B2k R BTSSR T, ST LT o 1 R 5 05 A
T A S AT 3 35 R 23 37 25 5 A A T, o AT 1A
SRR A P | AR A PR A B A A
A, W AL X D 7 A Bk S e . &
B FAT I T LA 77 A £ R 2R W0 MR R, AL )
W U CEERPUERED . AR R,
LER AT A26 3 Stp-FI BT MEat 5 2 Mt
SEEL RT3 LA R I A W 14
3 d8 H i DT 7 AR RS S R SR . R
ZHK AT HY96-2 4 85 8] — R 2058 15 1
4%, BNFRARGE B R AL A 4 6B, 25 % 52 Ry 5k J1 1
A ORISR T B 15 AL 5 2L A
e 2 A A D ) L A SR 1 1 ) A
VY. LB CFOS H5 st J) i, fig
A RBITA T MR ZE , IR AR K X T RE R
K CFO5 7= A A K 2 (W[WE-3- 2R ) WA TIT ISP A
K, I SR A D A, B HL0, I S5 D
YIS TR D AR Y . DT R, £
KT ZYPPIS X /N A AR A4 JH , 3 1] fiE 2
PRI A B T LA A A I W 2R . M R i i v
SYESEN 2 5K H0RT B NSYS0 AEAS 15 T 8 TR
A 7] A ) H K (R B 2 AR IR ZE X R ) 56.
4% , 336 23 3o A8 S B M R O 4 AR BRI
BEV 7 S H0TOOT 4 0 B R T B A SE By % A
WFoE R, 2 BE S SE AT IX-13 [ 94 B85 M 250 1Y
RO 5 2 SE FAT T NSYSO By i 38 JUR: 25 5 19
FORFML, BRSNS BIR R, £ B2 AT
BRF-1 A= 7 240 B4 B8 VA0 S JFG TG 18400 % 3 31 D 24 JIK
RS (A B 1 By 28, T EL B A A f £
FEAER . 3 2 AR K B AR € 3E- 3% (LC-MS)
SAHT T LRI A 0% 2 B SQR-21 G AR R & 1
JR 25, K B SQR-21 REMS 1L 1k 4 A KR Ry
TR SR S 5K 6 A E S 115 5
WAL EN RSB ZEEHERTENT
BIAAEY) T A0 0] TAR 22, — 26 28 LT 1 R AL
AR, T EA B RS AR AR
X B B AT 2 YRR B, 2505 50 d i 2

ZERRW], SRR AR AR A I e BEAE
Horp Z B2 2F AT B JX-13 AR ) 500 453 i
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