¥ 36% 1M B R B K EF (A RBHE RO Vol. 36 No. 1
2008 4F 1 A Journal of Northwest A & F University(Nat. Sci. Ed.) Jan. 2008

ME&HE ALY B R ERBF=MHNTHR

i E RO ERY, X XA

(PHIERMBHEL R a REGWIFIN b B BE s ¢ WA Bh 2 5 HOR AM B R 264 B P % 712100)

[ ZE] [EMY XD ALY Ta Wk & B T i U A A e AT 0 25 W 5%, DA T A JH 300 081 0 i R o e 1k
U736 R AR 22 A Kk A IRE 2RI 55 5 1 W8 T A9 TR Bk & I8 TR 910 TR I R K I8 VR TP A AR 4 Y
AR E Tk B R R M 5 O DAVE PR3 2R 48 55 SR O L 2 B AR I ik T A 2 T R 20 A i A B R G A ROy
AT T 0. LS5 RY FNAEMR I, AT9 T Bk & WO 10 i 29 ot B T 44 A B 0 30 ikl 4 D G rboxsb /s 22 AR 9
TR B 0 A 280 R A, B3 25K 100 %6 5 XA B0 28 AT P L 4 o €0 A A BR B RN LR R BE 3 Rl D AN B A R A 1 ) AR

FH & G o St Aty 2 AT TR0 0 T A SR I PR B AR A B 21 mm, ARRICER R WY, AL TRAR K BT /N AR A
— 5 BRAPAE I ADE I AR D L B G O8R40 ) R 54. 3% F0 65. 0%, A19 T bk & BE RO B E . SR BN R E . DA A9
T AR I R B rh 4> B AR B 15-1,15-2 F1 15-3 3 Al fb &4, Hovl 15-2 %55 o 793363 S T AN Ak g (1, 2-a Mk gE-1,4-
. [Z58Y AT ALY AR K BER BT ISR B BT AT IR A

CXim] AL TAMR; RAE A ™ W15 R 40 5 A Wi 1

[MESZES] S482.2792;S4817.9 [Xmk#RiIZAG] A [XEHS] 1671-9387(2008)01-0173-06

Primary studies on the secondary metabolic products
of strain A19 of actinomycetes
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Abstract: [Objective) Primary studies on the secondary metabolic products of an actinomycete strain,
A19 were conducted to know its fungicidal activity and stability. [Method) Fungicidal activity of the fer-
mentation broth of strain A19 was studied by means of inhibition of mycelium growth rate,agar diffusion
method and pot tests respectively. And its stability to temperature,acid and alkali were tested. The bioac-
tive compounds in the fermentation broth were isolated by the methods of macroporous adsorption resin,
silica gel column chromatography and high performance liquid chromatography. [Result] The results of in
vitro test showed that the fermentation broth appeared obvious inhibition against ten tested pathogens,and
the best inhibition was observed in the treatment of Bipolaris sorokiniana. It could also control effectively
against three tested bacteria,in which the treatment of Bacillus subtilis had the best efficacy. The results of
pot test indicated that the fermentation products had both protection and therapeutic efficacy on wheat
powdery mildew. Compound 15-1,15-2 and 15-3 isolated from the fermentation products,15-2 was identi-
fied as 7-hydroxy-3-isobutylhexahydro pyrrolo[ 1, 2-¢ ] pyrazine-1, 4-dione. [Conclusion] The antagonistic

spectrum of the fermentation broth of strain A19 was extensive and worth to study.
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1.1 #&# #
1.1.1 &K@ Al9 Bak A19 2 MBEVEAL IR -3

Hh oy B AT B 1 Rk A TR P

L2.2 #54k (DRR—-SHIFRE, THEERY
20 g, NaCl 0. 5 g, FeSO, 0. 01 g, MgSO, » 7H,0O
0.5 g, KNO; 1 g, K, HPO, 0.5 g, 35 fig 20 g, 7&K
1000 mL,pH7.2~7.4,121 C & &K 30 min,
DOFWEEAMBIRREFRE. FWE 3 g. HAMK
10 g,NaCl 5 g, B{J§ 20 g,pH7.2~7.4,121 C &5k
K 30 min, (3)PDA ¥, D43 200 g, %4
B 20 g, Bl 20 g, Z8187K 1 000 mL,121 CEE K
B 30 min, (/MKW E SR, /NK 10 g, # %
¥ 10 g, NaCl 2 g, 2B A 3 g,CaCO, 2 g, pHT7. 2~
7.4, 7818 7K 1 000 mL,121 “C & KK E 30 min,
L1.3 BRRLw Pl R A 5 ok B T (AL
ternaria longipes) /N3 ¥ B 9% W (Bipolaris soro-
kiniana) . /N %% o % W W ( Fusarium graminea-
rum) T B B (Fulvia fulvum) 35 IR

Wi (Colletotrichum gloeosporioides) . 5% B T Ji& 5
Wi (Fusarium oxysporium) . A& KIERK E (Exserl-
hilum turcicum ) . F K % 36 0 BE 95 3 ( Curvularia
lunata) 33 JK B 95 B (Botrytis cinerea) . E A /N
WG (Bipolaria maydis) /N H B (Erys-
iphe graminis) o35 B P4 AL ARMBL B K 27 4l 4y o A
FrE S
L1.4 gk AEalan A ol 5 28 4T 6 (Ba-
cillus subtilis) | 4 T 10 % % Bk B (Staphylococcus
aureus) M L-5E 3R # (L-streptococcus) , ¥ W H # [H
368 A 0 TR DR R B L
L2 Al EHRERES &

£ 250 mL B =AM 3 A 100 mL /NKIZ |
RiFR3 KW HS 32 A AL9 TR BRI F B8 77 . 42
P 100 mL/L, ¥R 3 & 180 ~190 r/min, 28
CHRG TR 4 d G U8 IR .
1.3 Al BHEBERINEFENNE
L3, 1 4pdl et KiFx BOLBMRIETR 1 mL
59 mL FiALRY) PDA 55 IR B3R 2] 8] A JC 3 35 57 1L
H ) B 25 FR B DU I & I W9 PDA By 57
BEhgf . H A BRI TR R OF L 28 CCEIRAR Th B R T2
h 5 5 2 SO e T TV LA B Ak B
3. A EE 2 A KM R,

B 22 R KA 2R/ 00 = o BR BV A4 K 4 — 4k
PR VE A K AR /% BETA VAR K LR X100 04,
1.3.2 dpdl3e 8 &k Bl IR i 76 7 fic AR
B AR 10X 10 RA5 B & B EF A 30~
40 MET . A9 TR RIS T RIF IR G
B 1A M3 R b DRI A VR ) - B
WX IR, 7E 25 'C M RIREE IR 6 h ) . KA X IR
TR RN O, A E S 3 k. DT EKE
KT 5 2 48 2 O Wi 2R, 24 0 IR Ry B & Rk )
8520 J Ky T A AL B 6 F B k. % RHE

67 W7 & ) R
I6L W7 & A 2/ V0 = Ol BR8] R R —

A B AT 2 3 /6 BT & 23R X100 %,
1.3.3 ®akEx KEFRGMBEXHESERFRE
H AR IR AL FE /MRS B9 om By 57 L
JRCHT TR P A S AR B 4 A AR AR (AR 0.6
cm,#h2 0.8 ecm, & 1.0 ecm BIARENHIR) , BEA
0.2 mL K BEW - LAZE IR /K % IR 37 "CHE R AR
Bi g% 24 hJg 0 55 SO B0 B AR L A
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iz 5E AR AED . A EE 3K,
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1.5.1 ABRFTAHZRSGMF ZH SHFHE
PRUS J5 . SR Fl Doskochilova % 7l % 46, H
1. FH KA AN IE T B 1. /K M A IE T B N
2URT I EEZERE R 1. VGE T ¢ V(EERR) = V
Oky=2:1:1; V. /KM AW IE T B NS 2265
ZMERE; V. 0.5 mol/L pH 7.0 (8L ZE vp i, H IF
TR VI FHIE T EEAR AN K. 9 2 06 % 3
BRI V() « VO EE) =4 ¢ 1, 38484 0.5
mol/L pH 7.0 BB ¢ vh W b ¥ I VAP ) = V
(K)=75+ 25,7k & NaCl 3% . JE4EFH 5 Y0 75 R 4h
SHE, HORE L 2 pL BT AR IR AT A5 (0.5 em X 20
cem) T 5 em &b, 7E % M) ORI (1.5 cm X 18
em) FATRIF BRI Sml ., g 400 FH R 46 R I %1
MO 30 min, EFIYREE] 15 cm A IRJENT. R
A2 B B B R A R R 2 AR R S A = A
R ARG B 7 5 7 IR A e - 8 A AR Al
AHL R IE R BT A E M 4R 0 T AR L 7E 37 C

TE A TP RE IR 12 h(Z R 4 “CokF 1 b )5 K
Z5RIFME RfH.

1.5.2 ABaPARXR> > BENRLEME
2 (1) FH Ak 347 1 K L W B AR s CHPD600) #2485
WERfE 2 do AR E A Al BRI (4 L) e e 75 R AX
ET . MBERFTMU ., DORFTHPERWE. H
100~200 H ke i e 1 O 5 35 1 1A T PR )
A7) PERE 200~ 300 H HE i DL 5 7 0 0 2
R DAEDT BRI W (V&) + VAR ED S 10 ¢
0,9:1,8:2,7:3,6:4,5:5,0: 10) k¥ H ¥k
JBt o BEAS LA B e AR R 400 mL, B4 4% 50 mL,
SEEAS 56 £, TH HEZE ik I ARCFE B A R 4 i A
G3E IR AR L LA RE 2 AT 1R O R L IR AR R A (5
mm [FE LR, s 5 p L TS T LD
FEA WP . O X H P G PE R A 15 5 450
JAH ) 45 4% (Hypersil ODS2.5 pm, 10 mm X 250
mm) AT YIFEN B . W VAR ED « VOK) =
2+ 8, Kl kK 230 nm, i H Y 3 mL/min, 2551
155 3 A&, 3 5lid o 15-1,15-2 1 15-3, Horh
15-3 Wil b, R AZ B L 4R35 | BT OF 45 6 A0 O
SCHRXT 15-1 F1 15-2 #4755 .

1.5.3 s &z # 15-1 f115-2 Bt i
1 000 pg/mL (4 7KW LAZK A X BR SR A8 A 32 )
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2.1.1 wHdLAEkaER MNETATUER,
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5 BRI S SR S BRI TR 22 AR K L R A 7000 DL
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Table 1 Tests of fermentation broth A19 against fungi
e ———
A L TR %

Colony diameter

Tested pathogens

Inhibition rate

Xt CK Qb # Treatment
B B 9% 1 Alternaria longipes 47.0 16.0 73.8
INFE FRFFIR T Fusarium graminearum 50.0 16.5 74,4
INFEARJEIR 1 Bipolarissorokiniana 28.0 5.0 100
i M B9 B Fulvia fulvum 38.5 16.5 65.7
F KIS M BERS B Curvularia lunata 43.0 21.0 57.9
LA B SR B Fusarium oxysporium 36.0 14.0 71.0
SEIRBIE IR 1 Colletotrichum gloeosporioides 34.0 13.0 72.4
VIR KB R W Botrytis cinerea 37.5 9.0 87.7
EAK/NBEIR E Bipolaria maydis 35.0 10.0 83.3
FEAR KB W Exserlhilum turcicum 47.0 13.0 81.0
R EE N 3 REE T HE.
Note: All values are means of three replicates.
T2 AN EHRABENEIERBEFHEANMEIER
Table 2 Inhibition activity of fermentation broth of A19 against spore germination of fungi
P S5t Germination rate M=/ %
Tested pathogens W CK I B8 Treatment Inhibition rate
F K RBEWG # Exserohilum turcicum 91.2 30.5 66.5
INEAR B IR Bipolaris orokiniana 87.7 23.1 73.7
B R B 9% 8 Alternaria longipes 89.2 26.6 70.2

2.1.3 HmBAAKGER MNERIALIAES,
ALY BRI R Al R ZF AR TR 00 0 B R AR R
21.0 mm, H 05 B3 B % L-55 3Kk 1R S 4 B 60,7 %
BR TR B 40 B P B AR 4 3 A 20,0 A1 17,0 mm, H0 R

L BT+ 2 T 2 T %o (48X 4 v A T S A 9 A
2.1.4 st kabmeER  MEHIRRES R CE
DOATLIE AL BRI R /NZE B A — 2 1
PP RNEYTVE L B IR AR 43 51 54. 3% 65. 0%,

£ 3 ALY BBk & B i 3T 4 40 B B0 H4E B
Table 3 Tests of fermentation broth of A19 against bacteria
P35 S A P TE B 54/ mm At 5 T H A2/ mm
Tested pathogens Diameter of inhibition zone Tested pathogens Diameter of inhibition zone
R B ZE A R Bacillus subtilis 21.0(+-+-+) L-%5 3R L-Streptococcus 20.0 (+-+)
4 WA B PR E Staphylococcus aureus 17.0(++)

TE B 3 WEE WP A, 7 R A BT W, + 7 RN I B L+ RN EE .
Note: All values are means of three replicates. “+ ”means eyeable,“+ +”means clear.“+ -+ +” means diaphanous.
R4 A EHREBRNNEOBBEHRPIETIER

Table 4 Protection and therapeutic effect of fermentation broth of strain A19 on wheat powdery mildew

b F 7 5t 5 1% F8 4 Disease index 5 3 551/ %%
Processing mode % g CK 4b 3 Treatment Control effect

{3471 Protection 77.2 35.3 54.3

697 Therapy 71.9 25.2 65.0

2.2 A HMEBREIRSHRENE

2.2.1 #Ag®E MK 1A LLEH 7 60°C T
8 h, A19 B KR A I8 TR 1Y B0 BR80T B AR Ak, B
i AE 80 “C R ANAA 2 b, Ho ok Ay B 25 00T 1 A4 40 o 2%
ARTEIA B ARk R 2 h DL B R P R AR
AN 20400 BB ALY BB K B TP A B oy B A
R4y i B 1

2.2.2 EamAcE ME2TLEH . pH AR
5, BB TE 4 h WG A fk . Bl R

PR 5 . 0 BRT R LA /0 R R B OR L Y pH {E N 1
WL CE 8 h JE IR B H AR N T 42.8% . 4 pH
B 9 mF, i E 0.5 h J5 40 B B AR BN T
4. 300 5 B2 BT (9 3E — 20 1 08k, 00 R Bl A0 J 3 0
/N2 pH (E D 13 I 8 b5 1T Rl AR /D 1
5020, X ULWT ALY bR A AT RO S5 1) TR A
TEPERE AE pHAE N 5~T7 B CRBEW pH HZ N
7 HAEAE B R E
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Fig. 1 Inhibition effect of fermentation broth of A19 strain
at different temperature against Bacillus subtilis
2.3 Al FMEBRPEIRTWEE
2.3.1 R BEE&R ¥ AHKKRS W Doskochilova i #) &
g I 3 TLUE L A9 TR R R R D 1A
ROSA A T VIV IV M W Ry &R 1
RV VIR JLPEAESI L REN 0,2 B4 31 %
P R ACEATE YA L) A R AL B bR K
B B2 RO S i R R PUER.
2.3.2 & 15-1.15-2 & MmE T Al9 H kR
KRB AL JE BT B S AR ) 4 (i 4l Al , a3 2 15-1,
15-2 F1 15-3 3 M9, Hok 15-3 i f il R Al
TR B K AR BRI A G W 15-2 B S5 A0 BEAT %
FE SRR LG 15-2 BT AL M, m. p. 178~
179 C. [alp®=—148.2°(c=1,H,0), ESI-MS:.
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Fig. 3 R/ picture of the fermentation broths of A19

in Doskochilova system
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Fig. 2 Inhibition effect of fermentation broth of A19 strain

at different pH against Bacillus subtills
m/z 227((M+H]") . KW T &Nl 226, 455
e 0 T 2 P G H N, O, o 4% 1 8 s
J:% C NMR (CD; 0D, 75 MHz, dppm): 22. 20,
23.30,25.79,38.17,39. 40,54. 61,55, 17,58. 71,
59. 12, 169. 63, 173. 05;'H NMR (CD,0D, 300
MHz.d ppm):0. 94 (6H,d, J =1.5),1. 47 ~1. 54
(1H,m),1.85~1.96(2H,m),2. 08(1H,ddd, J =
4.2,11.1,13.5),2.23~2.31(1H,m),3. 45(1H,d,
J=12.3).,3.66(1H,d,J=4.5),4. 16 (1H,m),
4.502H . m), LA L% 5 SCk 015 1By 758 3%
3T HANEMM 1, 2-a ML BE-1,4- i KA — 5,
WL R EAEY) 15-2 R T-F k-3 S5 T RS At

W1, 2-o J R -1, 4- i . HEEHG AN 4 TR .
O

OH
HN

(0]
Bl 4 75333 5 T HANEM L, 2-o ML -1,
4= i 45 4 X
Fig. 4 Structure of 7-hydroxy-3-isobutylhexahydropyrrolo
[1.2-a]pyrazine-1,4-dione
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