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Screening of biocontrol actinomycetes of Valsa sordida
and study on bioactive metabolite

YUAN Ben-ben, CAQO Zhi-min

(College of Forestry, Nothewest A & F University,Yangling ,Shaanxi 712100,China)

Abstract; Through agar plate antagonism,8 antagonistic actinomycetes which had strong antagonism to

Valsa sordida were screened. Through bioactive test of ferment filtrate, one strain which had best bioac-

tivity was screened from the 8 strains,and the TLC result of the extract from its ferment fluid revealed that

the bicactivity was caused by one weaker polarity substance. Then the characteristics of this bioactive sub-

stance were studied. The results showed that this bicactive metabolite did not have volatility,and it was

acid and heat and UV stable.
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FEMRERRYEFHNEDREG WEERT
BiiGH ERE. ATRENSEARRKXEEYZ
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FEARBRHUEHNGEE ARRTHY KR
BRANEEERFOREZENEE= YOS %
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1 M5 %

1.1 ##H

Y I 2 58 0% IR B (Valsa sordida) BT R A
BERKERERFRRERRZRE. PEEER
FH (Populus cathayana )W T EIHHLE

292 Bt A E R A B R A A 7]M8]M
T AETERAMBEREHEEYE.

NEHBREEERRETRE-SERE
(KNQ; 1. 0 g, K;HPO, 0. 5 g, MgSO, « 7H,0
0.5 g,NaCl 0.5 g,FeSO, - 7TH;0 0. 01 g, /] & #
TEM 20 g, EAEMY 10 g,7K 1 000 mL) s R B IE
WEFRBEAATHRBR I RE 0 g/L HEHH
BH 1000 mL,# %% 10 g, EAMK 3 g,NaCl 2.5
g,CaC0;2 g, FEEM 10 g)s HMIABERERN
PDA 355 8 (200 g/L ZREBEIH 1000 mL, W%
W20 g, BREM 10 g ) BMKEREEE KRB I RGO
BRI R, BARIMIEEIE .
1.2 K &
1.2.1 #HiauaL@eaRHie (D) BHEREHFRXT
Wi, BAEREEARR A TREHB R %
FEREERLE,28CHEH 7~10d,H 4 mm HEHET
LBTHREDN  XEEN—ER THE T PDA 5%
BEVRBA% PR SEHRBERRREE,25 C
BASIMENEFHAL ANEFNCERAR
B. OREZERERIHRBLERBRRENEK
MR E, FFERATISRHEPWEFTEE 10
mm U FRBREEERERTARERE P, kB
A3 500 mL =R, BMEBRE N 200 mL,F 28 C,
150 r/min 3% 5 d. KBEHZ 10 000 r/minB.L> 10
min f5 , B EEBA 0. 22 pm L8B3, W SE 38
BT HRBERREENEKDEH R, k. |
BE 1oL WMAZIER 9 cn WIESFRILP, 54 F 50
CH 9 mL PDA ERERIFEHFE L H, A 4
mm EETARITREH B SRR A RE, § 8
MTHETHEEFRA PR, LAXHEKS PDA #H &
BFERATE, 25 CEFESIR . AH+FRLEXER

BEEEZ TEAKDHE GFELARX K. £KW
HE/ =R IREAER - FTETFRAEE
BY/OITRIEREEZEEHR —BEHEAB X100%.,
(3)22 S E B M BRE B R R R R R
EHMEKMHRNE, ARBKELBRERBEN
MAS%LE 1 mL 5 9 mL PDA 8B4, # R
VAR, LAINZEK Rt
1.2.2 225 B3 REARmdan #H28HK
BREORBEIEM T 50 CTHERY 20 5. MELO R
ZROFEN KK GHEE, ZMBEMIE T B
RBERBTER, XKREMNEHSIR%EE A
WEBRELH 40 yL BT 6 mm BEKH L, 7F
BREATE BEEHFHESE PDA FREFHEY
—¥, PN BEREHEEN ERSJE MEW
EHAMRE, L RRESHNRE,
1.2.3 225 HASRZBR LMY REEN KR
22 BHHARBANZIMZIEHASE R, 2k
BREARA—-MEEZRSERRARF, FHURAR
BEFENEMEERS . AEAERSIHEN
B ZBEH 20 pL S FE T BT R BB AE 84, # 1R
P R/NEIRIIB R AR LB A RS R BT R
F,EBFAFE.E 365 nm BT FIREEAE
RIS BEEAFRITRAT, . AEEHRRES
10 mL3EFRERE WS, e RIEMEGE.
1.2.4 225 HAZEEREHRAHNE HEEF
MRk EM 22 BHEH, 28 CHERTIE.ED
— A EFIPITEDHEFR R, BRI R L &, 4
ARG AR HERS AL, RIS KRR
EAHMBEME . 2HLEBE 3/ AEHE.Sd)F
NEEFHER KB 2HARESAERNFME,. U
WK ZERESE YRR ERHE,

HEABBBEY pHESSRE 2,4,6,8,10,12
MU4EFFLh, EXEAET.H 6 mm HBREKH
BB F PDA AR —5, BB E S5
BEANARF pH HK R BRI 40 »L BifnFREHR
FORRB), B WA, 28 TS
dERBMEFRE, UL EF Y HRELRR pH
THBREHE.

R BEUE W 4> RIFE 50,70,90 F1 110 CF K%
30,60 M1 90 min, H F R EBERMEZERXGFT L
BEUEVR B TE Y, I E ISR X R AR .

FAMBRRBER 40 L ABBRARTHR 6
mm MEEHF L, TRER TRMNT T 25 HEE 10,
20,30,40,50 1 60 min, R I 3R 69 4 8% 5 0 2 10
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g B b
2 HREAH 9.15.22.,23 0 28, F o 22 B 3 bk 49 0 BR 0L W A
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MWE 1ATLLE R MR E P, 3 W R
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Table 1 The results of 28 strains antagonistic actinomycetes cultured with Valso sordida in agar plate experiment mm
£ 8 No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
mm%ﬁﬁ 6 7 3 4 12 20 11 - 12 7 6.5 2 3 6
Inhibition
% No. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
ﬂm‘%ﬂlﬁ 10 6 8 - - - 5 17 14 - 7 6 4 14
Inhibition

B R WA R <3 m,

»

Note; “—7” represents the zone of inhibition was less than 3 mm.

WMETONULE, Hbh 22 BHMMBBRBRBRIF, X
B 100 % 5 i - AR % ik 0% 2k PR BT B 7.15.23
0 28 5 B8 0 & BE VO DR B A0 A 1 o R 0 B B
TS50UMMUT, Kbk 15 ERMEHEREAER, XN
7.1%., TR, RAEPRSEHRERSHEBE
ERMHARMELERBFERKER. SHERE
HEMRESIEN  FAUTBRABIEHENERHA
HRAREE WA TBRERYE S M E 2 N
HERGETEEY RO RERN. TR, T

B 1 22 5 0k Xt A ek IO AZ A s [ G 400 R

Fig.1 The zone of inhibition of strain No. 22 B s AR R LR R T EE.
to Valsa sordida ﬁEﬁﬁﬁ*iﬁé%mmWﬁgo
UL L 8 B K RO OIS AT IR KX 4 Bt LA B PO T LR 22 5 AR B

WEEFRFEOERMBRUELERNE 2, k% BHERE. 2 5HABBREAFRRELT X5
2 ®H,5.6.9 f1 22 SEBHREEWE KM E FEERRRENERMHELR 3.
B2 8 B EG IR B B A O M R AR

Table 2 The results of ferment f{iltrate bioactive test of 28 strains antagonistic actinomycetes on Valsa sordida

e CK/mm %ﬁ?ﬁ*ﬁﬁ_ﬁ&/mm tt{’tﬂfﬁfl_!ﬁ/%
No. Growth diameter in drug plate Inhibition

5 74,3 14.2 85.5

6 74. 3 22.3 74.0

7 74,3 40.0 48. 8

9 74.3 20.5 76.5

15 74.3 69.3 7.1

22 74.3 4.0 100.0

23 74,3 42.2 45,7

28 74.3 53.5 29.6

®3 22 SWERMRE RGN EERERR RN KR

Table 3 The inhibition under different diluent times of strain No. 22 ferment fluid on Valsa sordida

ﬂ#fgﬁ 10 20 30 40 50 100
Diluent times
0,
Ct&#wﬂ$/A 100 100 100 98.7 94.9 66. 7
Inhibition

MEIWLUEFL, Y 22 SHRBERBHRE 30 fFEF, X 41008 420 7 S B B9 A= 1< 4 1 R 4 R 7T 3k
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C.2z SHEMBMWE 100 FRHMEAR
Fig. 2 The inhibition under different diluent times of strain No. 22 {ferment {fluid on Valsa sordida

A. The inhibition of strain No. 22 ferment fluid diluted 30 times;B. The inhibition of strain No. 22 ferment fluid

diluted 50 times; C. The inhibition of sirain No. 22 ferment fluid diluted 100 times

2.2 28 WENAEERRANDEEL
2L2SHEABBXBEAHEMEERE 4. WK
ATMLIEY A MM A ERRERYER. LKL
ST XBEHY R (A, ETHRALA
MEEE . XBRGHKHEASERYE, ETH
MRS EETREREN TLRIEERERE M

BESHYESIEN,FUSBRABEN G mBEEN
AH—-RFERAAH. BIXRARTA, KEHY
A S, 7 ZER, T SE A A T R Y R BE M
HATHE W AR ERIEHR Y ZEEHZBMZIMX
B, AR B WA BRARIER

R4 EWENALARRNENGEHNEL

Table 4 The bioactivity of different fraction extracted from strain No. 22 ferment fluid by different organic solvents

38 i K H AmEM ZMzZ &N ETHH
Different fraction Water fraction Petroleum ether fraction Ethyl acetate fraction n-Butane fraction
WR# R /mm . 23.0 ok
Inhibition ! Weak

B RRAERERERES. B ARY B,

Note; “"Weak” represents the growth rate of pathogen became slow, but the clear zone of inhibition was not formed.

W3 225HMEAMBLMIAEHEHH
BB A2 A5 95 I A 0 4 B 0 £

Fig. 3 The bicactivity of Ethyl acetate fraction of strain
No. 22 ferment fluid on Valsa sordida

2.3 2 EWMAEABAZRZIEHANUEERHER
BEARmERAN, RBLUABLE 10: 789G H

BEFIPS R R A R AT A ir i G A 5 H bl
34y B T3k, MR AR 7E 365 nm EIMT T WK D M4
RILAE 4,

B4 228MERMBNZRZHMAONBRITER
Fig.4 The TLC result of Ethyl acetate fraction of strain

No. 22 ferment fluid
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Table 5 The results of volatility test of strain No. 22 bioactive metabolite

W REWEEXEKEZ/mm Colony diameter of pathogen
Treatments 51 EE 2 Y3 #14
Repeat 1 Repeat 2 Repeat 3 Average
CK 71.1 73.3 69. 8 71.4
X i A 70.9 68.7 71.0 70.2

Enclosed chamber test

I : 4 DPS $Kf# Fisher RARRERBER A REP>0.1),

Note: There was no significant difference (P>>0. 1) tested by Fisher test method with DPS.

24,2 BTN MNR6TAUFH.YpH I
2~1063,22 SHAREBRMNMEEFHEZRAK.HA
% pH{EG S mAT, KEH 2B TR, pH=12

EHET R EA 30. 8%, pH=14 B ELKIE.
AREEEYRERERGTHEREE WX
T MBRAEE .

26 pHE™22 SWEM~WERNER

Table 6 The influence of pH on bicactivity of strain No. 22 bicactive metabolite

4t% pH {H .
Ferment fluid pH 2 4 6 8(CK) 10 12 14
WEERE/mm 11.0 12.4 13.0 13.1 12.1 4.0 0

Inhibition

243 MBEE 2 BEMEBBEWEFFE  AH6.0% FRELEHEMERANBEL, %8

B AR ARG, KEHEEARET. NRT7 T
IEH, YA BB 70 CLULUTFR, HEHEHE
AEBAWME, £ 70 CTF 4 54k # 30,60 F 90
min, FHES HIB AL BE MR TRET 4.6%,5.4%

KR 90 “Cot, 154 W SBF RE, 43 90 min J7, 3§
B RESONUU L., YEEME 110 Cht, A0
30 min {FEHERE LR,

®7 BEMEWFEFWEEOER

Table 7 The influence of temperature on bioactivity of strain No. 22 bioactive metabolite

WFEBRE/C 4t ¥ &} (8] /min W R/ mm

AERE/C 4k FEY )/ min MBEH R/ mm

Temperature Time Inhibition Temperature Time Inhibition

CK 13.0

30 12. 8 30 9.5
50 60 12.7 90 60 9.0

90 12.7 90 5.0

30 12. 4 30 M3 Weak
70 60 12.3 110 60 0

90 12,1 90 0

OB ROR R R L O AR L (H B A BE T R M Y

Note: “Weak” represents the growth rate of pathogen became slow, but the clear zone of inhibition was not formed.

2.4.4 ESEHARTH FHRETLENR4ER
¥ EHRERE MFRAFTERFERERE L.
EARBHENHEARYERENA SN, ZH
BZEEY R E N EEER . KR 8L
B HESME IR ST 30 min, 22 SRE WY

B TRET 775 MRS 60 min, HIEHT
BT 20.8%, Al Wik iE Y B KPR B BSE
FR B R 5% T B 5 MR SR BT /N T MR & P I RS
SR, HE 7E [ E R4 T RSMNRBEI A SSIR 22 5
HEREBRIEHATER,
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Table 8 The influence of UV on bioactivity of strain No. 22 bioactive metabolite

&b et []] /min

Time

CK 10 20

30 40 50 60

HHHRE/ mm

Inhibition

13.0 12.5 12.3

12.0 12.0 11.4 10.3

3 /MEHTR

DMBEIKE 292 R B, 2 T 8 Bkxt
R RERR R E LA BRRENIERNREE, KL
RRSHRBBNMESEERR. Hd TEARR
MR EEAABRAR  FEAAEREEMN R
EARRRBRA.SENHA LT KIFEHER.

DPABE B RTIFIEFRERESRBREK
MHENEERANFERKRER BERFER%
HTEANHANBIERYR B TREESH
REEM=BRTRORE. I THERXERERE
KEHETTLLEL g S ENEFEMSENER
FAETAMUARR, BT X S Bk R A 189,
HEH— LK.

D2 SEHEMEEBRBE RS TRENWEE
O EBBHBE 0 &G, 7153 1002 B %
MR S0 e, MBI RERBAT 94. 9%, WEMEK
HTERE FEHYRER TS B M BB,
ERERHRARS ., RARARHKR, AR
THAMBERMARERTN, ERIFH S BHEEY
&, AT A0 W R SR A R — R — R, I AT AR
YVIREIRERS . EAHRLRERH HPHEHE
VEBEERE NRAERTFNBES THAR
EL RN EBENBE. XEERENFESEY
RERBURNMAKAAFREENKEEXL,

VEMEEW S BN EYEEY RN EE
¥EEY A BE B (Bioautography) f B S v i 1,
B & X 487 8 48 05 B0 15 050 L B 7 (8, /= U o
@R BAIEROER, FURTRRANREEE
HRESHFRRON L. Lt wEB Mg
—HRENANEEER, REg AW MEmAA,
AHRBRALS BB AR Wb w R %R R
MEK. XN TREEYHRGEENESEHB MW

ERCRAY D R 4 E, X FERKRKER
BN ST A 4 % % (Rhizoctonia solani ) M5 B K 7%
B (Valsa sordida) % B EAT L EBRAE, G 63 E %
CE-§:1 € R
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