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B OE: (8] AWRARBRIALE G-19 i EEHMmA. [5 %] KA Sephadex
LH-20 A2 B#7. Z3CRAE R T EH L ERTHA, R BRIALD G-19 LB &
TP E R AT 5 B sk, i@t LC-MS. NMR sTEesutir sz, [4£] o
BAFE M) G-19-1 6945 M A AR — F B8R — T B3 (DBP), 1644 G-19-11 6945 4 2-(4-%
AR HE)-34-— A -2H- K ok wh-3,45,7-9 8, BARLERLERE, [44] BT REH
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Identification of antimicrobial composition isolated and
purified from antagonistic actinomycetes against
Agrobacterium tumefaciens of peach

HOU Bing-Zhu WANG Shu-Fang MA Huan-Pu LIU Zhi-Min”

(College of Plant Science and Technology, Beijing University of Agriculture, Beijing 102206, China)

Abstract: [Objective] To isolate and identify the antimicrobial active component extracted
from fermentation broth of antagonistic actinomycetes strain G-19 against peach crown gall
(Agrobacterium tumefaciens). [Methods] Sephadex LH-20 chromatography, HPLC and mid-
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dle-pressure chromatography were used for isolation and purification. LC-MS, NMR were ap-
plied to identify structure of the active component. [Results] Compound G-19-1 was isolated
and structurally identified as 1,2-benzenedicarboxylic acid, 1,2-dibutyl ester (DBP); compound
G-19-11 was isolated and structurally identified as 2-(4-hydroxyphenyl)-3,4-dihydro-
2H-chromene-3,4,5,7-tetrol, commonly known as leucopelargonidin. [Conclusion] The mate-
rial basis of the antibacterial constituents in antagonistic actinomycetes strain G-19 was further

clarified.

Keywords: Peach crown gall, Actinomycetes, Dibutyl phthalate, Leucopelargonidin

B HUIERIE (IS PR L) 2 — i HH A e A
YA iR E, AR 3R B (Agrobacterium
tumefaciens) il i H SR %% 3L H 7 X 51 & 14 2
F BRI R AR TR E VTR . W AR A b
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TR0, AT AR SR TR R 4R A B A AT
B HLB-2. E26 Il M115 X425 # s 1 A I
MRITER, 2k BB B 85%-100%!",2004
AF T SCMRAE G 1 H R 7 0 TR R B B RR WIK84-1,
L= A 1) 4H DA 2R AT AR AR R A, SR ek B
83.4% 4 471,

G-19 FARSLHG % Ak 5 & AR Jee s 1) FAT £
e L KCN e 7 43 845 20 i — bk A By i
LRTH, KRR B R R Bk AT R A

B IR S, SR R DT R OO
TEEXT G-19 FMk IR B B T 40 B 4l
1k, 335 F 575 H A 9001 300 Da 43 HlHEAY
IE KD AN G-19 KB HIH/INTFIE
PEAL AT B A AL IS 22, TR & i B RO
R ARG 14 A= P il SR B AR A

1 MRS R
1.1 #%

M SRR BAR g 1 4T 7R (Agrobacterium
tumefaciens), 4T [E 4 lb K2

B A B AR DBk e AR e 1) 135 rh
B L 0 B TSSO IR TR G-19,
1.2 HPM%E A& &

W EPE G-19 R BIE IR 1 SR FRE T,
28 °C. 120 r/min $EIKIE SR 7d )5, UBBRTERFIA
PRy, BB 35 VR A1 A T 1R 2 % 60% 1 A JEE
e 12 h J5,4 °C. 12 000 r/min Z.0> 10 min, Y&
£ HIEWER ST .
1.3 ZFERBEHIATIB L

WAL G-19 Al LB 5 i AR
BN, IETEE. A 2 Ik, fIF%%
BB, 40 °C JRMedE =1, MMy oy,
ZEAN AR 2 0 S HEA ML ARG
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K FH Sephadex LH-20 #3: 247 X g AL £ 4 7%
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188 Bk, VEMES Bk H B (VIV)
WA 7:3, 5:5, 3:7, 1.9, BRAEEEEA 1 A5
VR, Wi PERI7E 0.8-1.0 mL/min, FIRIRE
FASIASCEE 254 nm R WEI, AR HE I 5 43
T . WUEMR S, ARSI AT TR R,
R K-B B4R R e - IR RCR, 1R
SRR AME N T — R AR IR RE S — 2 2l
1.5 SR EHAIE R

iR S i I EZ P U R =0 & G RN N el
FEil & R T S 5. BERREZE 0.22 pm
fFL R BRI Uk, W Sh AR HBERIK, BRI VR
30%HI 7, 0-10 min; 30%—60% /i, 10-20 min;
60%—80% H iz, 20—30 min; 80%—90% i, 30—40
min; 90%-50% M %, 40-50 min; 254 nm “£4MG:
W, FEIE 25 °C. muRAH A (Agilent 1100 7Y)
(1% 3 ZORBAX Eclipse XDB-C18 (4.6 mmx
150 mm, 5 um), HiE A 1.0 mL/min, JEEEEN
10 pL; HE G4 45 (PROSTAR210 78 i1 £4,4%
¥y Waters COSMOSIL 5C18-MS-11 (20 mmx
250 mm), Jii#E A 10 mL/min, #EEEE R 200 pL.
Zeil e kI, WA R T RE S .
1.6 SR EINEIEER D REHEE

KB (LC-MS) % i 3 4R (NMR) i
R BT R et VA (T

2 HZARAH5HM

2.1 HBMZEINEY R REZERUET

W FHIE T . LR SR A RT3 B,
LA YETEINR, 25 R W] LR £ TR A HUW AL
RIEAF (3R 1), B E RIS R 2 2
Tk 26 B o
22 EMHZENEYRS BEINEEYE

K Sephadex LH-20 JZHrAE: XA Bk
G-19 WKLYt — 003 B, Zid 254 nm 545G
W, B E] 9 ANy, FLA BRI M 4
W2 2,

MFE 2 ATLUE H, Rk g R R A A
FHERIEA Sy 7, 85 RO s b & ),
Y153 T (UG 2 Fh AN R 0 3 2 i — e
IINIELH I 2 2H (18] 1), 2B E SR, 1
IFIEI7E 4.802 min 1 21.946 min R 3R f0 4 g s
AR IE T

HHRZ AT HPLC B2 A Hr 45, T
A 10 mL/min AREECT, F R A8 (o ) 21
oy 1T E AR, RIS A Y G-19-1 dk
100.9 mg, G-19-11 3£ 30.5 mg., F#45- 244l i 43
AT Y SO LA oA, LAl Y 43T 1 3 L
K2,

*1 ABRANEFERFEIESKENNEER

Table 1

Inhibition effect of the organic phase and water phase extracted by different solvents

mEEEH IR T IET Ai
Bacteriostasis Acetic ether N-buty! alcohol Chloroform
e 22
ﬁm*_ﬁm @'%_ﬁh_ _ 17.57 10.03 0
Organic bacteriostatic diameter (mm)
o -
TRAH B P AR 0 8.35 20.24

Aqueous bacteriostatic diameter (mm)

E: SR BAR N 3 U PR

Note: The diameter of inhibition zone was the average value of 3 replicates.
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F 2 G-19 EHIEYE Sephadex LH-20 5 FT{54H 5 X kAR % 14T = B 4051 4E A

Table 2 Inhibitory effect of fractions via Sephadex LH-20 against A. tumefaciens

Hor LD URERIN (LS P AR
Fractions Appearance characters Yield (%) Bacteriostatic diameter (mm)
1 HEmR 3.81 6.00 G
2 H R 2.35 6.00 G
3 H R 4.40 6.00 G
4 R 2R 5.57 6.86 E
5 IR 18.18 6.63F
6 R AR 22.58 11.28 B
7 S LRTIEIN 11.85 21.81A
8 S LRTIEIN 9.68 7.45D
9 S LRTIEIN 21.58 9.32C

XA EAAN 6.00 mm; R IiAEdE N 3 KERE M TIE, FdREIRE A-G ARKEFEHRRAE 1%KL &
EMEER.

Note: The antibacterial diameter of control is 6.00 mm; Data in the table are the average of 3 replicates; Data with A—G of different
capital letters indicate the significant difference at 1% level.

mAU | 21.946
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800
600 F
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400 : e I ©
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: I IR T .- el b
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0 10 20 30 min

B 1 A5 7 HSPERESHE
Fig.1 HPLC chromatogram of constituent 7

G-19- 1
G-19-11

2 A5 7 AL BEIA G-19-1 F1 G-19-11 A GBS HRE S T E
Fig. 2 HPLC chromatogram of compound G-19-1 and G-19-11 from constituent 7
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%= 3 L& G-19-1 B9 6 XE HMQC 1 HMBC HHxE 2

Table 3 The ¢ of compound G-19-1 andits information of HMQC and HMBC

5 (ppm) C 27 HMQC #3361 6 HMBC FH2EI1 6
Type of C o of relate to HMQC (ppm) o of relate to HMBC (ppm)
167.87 C=0 7.71,4.29
132.28 C 7.60, 7.71
131.00 —CH= 7.60 7.71
128.57 —CH= 7.71 7.60
65.03 CH, 4.29 1.72,1.44
30.41 CH, 1.72 4.29, 1.44,0.97
18.94 CH, 1.44 4.29,1.72,0.97
12.80 CHs; 0.97 1.72,1.44

23 L&Y G-19-1 EMETE

AW G-19-1 IR B IRIEAR, ST H
F . LRk, NERSEA LA, ESI-MS 255 R,
[M+Na]=301.27, [2M+Na]'=579.07, #Ei% Yy &
43 Fi M=278,

tt &% G191 1 'H-NMR (CDsOD,
600 MHz) o: 7.71 (2H, dd, J=3.5, 55 Hz, H-3,
H-6), 7.60 (2H, dd, J=3.5, 5.5 Hz, H-4, H-5), 4.29
(4H, t, J=6.6 Hz, H-8, H-8), 1.72 (4H, m, H-9,
H-9'), 144 (4H, m, H-10, H-10"), 0.97 (6H, t,
J=7.3 Hz, H-11, H-11"), HAP7EIpAt ERl 2 4
WHEFRFES (0 7.71, 7.60), ®*C-NMR (CD;OD,
150MHz) §: 167.9 (C-7, C-7), 132.3 (C-1, C-2),
131.0 (C-4, C-5), 128.6 (C-3, C-6), 65.0 (C-8,
C-8'), 30.4 (C-9, C-9'), 19.0 (C-10, C-10'), 12.8
(C-11, C-11), HhfEmizkb s th 1 A-H I ES
(0 12.8) F12 MEHIE(FS (6 19.0, 30.4), BLAh
A 1A EARTE H JEF 5 (0 65.0), 34t R
2 MRHEAES (6 128.6, 131.0), 1 MEMRIES
(0 132.3)F1 1 PMHRIL(F S (0 167.9), 454 HLMISS
Tk A 0 oo, HEDZ AL AT e R X FR
it or+, HAr 1T RER CieHao040

&% G-19-1 i HMQC. HMBC #i COSY
T W3 3 FIEE 4.

s HMBC F1 COSY R HY C—-H LA %
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FEA H-H HER, Bz & &k
HHIE, 454 L E NMR EdE5r 8T, stk &9
G-19-1 4R ZE — 8 — T fig(Dibutyl phthalate),
g3t 278, 7313\ CieH04, SiHCILIE 3,
24 EY G-19-NIMEMEE

AV G-19-11 HEEERAR, S THIEE,
& 290, 73§ 3 CisH1Oso

£ &% G-19-1 ) 'H-NMR (CD;0D,
400 MHz) §: 7.22 (2H, d, J=8.4 Hz, H-2', H-6),
6.79 (2H, d, J=8.4 Hz, H-3', H-5'), 5.91 (1H, s,
H-6), 5.83 (1H, s, H-8), 4.59 (1H, d, J=7.6 Hz,
H-2), 4.41 (1H, dd, J=10.8, 8.4 Hz, H-4), 3.99
(1H, dd, J=8.0, 8.4 Hz, H-3)., **C-NMR (CD;0D,
100 MHz) 6: 157.8 (C-8a), 157.2 (C-7), 157.0 (C-5),

x4 LEW G-19-1 B9 'H-'H COSY 58

Table 4 The *H-'H COSY information of
compound G-19-1

5 (opm) %Ez;ff' H-'H COSY
771 Phenyl-H 7.60
7.60 Phenyl-H 7.71
4.29 ~OCH, 172
172 CH, 429,1.44
144 CH, 1.72,0.97
0.97 CH; 144
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(0]

65.03 18.94
167.87 304

12.80
131.00 132280
131.00 0
o 12.80
167.87 65.03 18.94

7.71 4.29 1.44
7.60 0

7.60 o

3 &Y G-19-1 EHMRE C 1 H ML F AT
Fig. 3 The structure of compound G-19-1 and its ¢ of C and H

156.4 (C-4'), 130.9 (C-1'), 129.0 (C-2, C-6'), 115.4
(C-3', C-5'), 100.2 (C-40), 95.6 (C-6), 94.8 (C-8),
82.2 (C-2), 68.2 (C-3), 28.3 (C-4).

M H-NMR AJ L, ZRIXA 6 4~ H, Hr 4
ABUEH (6 7.22, 7.22, 6.79, 6.79), 2 HIE H
(65.91, 5.83), AT LA 2 NARIAEAE, XA 3
A~ H (0 459, 4.41, 3.99), LU NAEZEIR H, Mk
AW Ry 8 BB A9 o L C-NMR 1] i,
IR A 3 EEBUNHL( 157.2, 157.0, 156.4)
456 LA E NMR Bl s, #ELEY) G-19-11
AL g 2-(4-F2 BEAHE)-3,4- & -2H-1-28 ik

Wg-3,4,5,7- 00 BE , 8 B O8O B K A& %R
(Leucopelargonidin), Z5H4= LKl 4.,
3 i

PR HFR T HE, XFRDBP, W 7EMAY
IR GACHT= Y h Z R B9 8], IF ol —E
MW o Savard E. 2512\ 22 Penicillium

4 WEY G-19-N AL
Fig. 4 The structure of compound G-19-11

bilaii PB-50 KAL) sy Eis Bizib &
Y. EL-Naggar™ {55 2 W45 45 4 Streptomyces
nasri submutant H35 ;=4 AR —HI iR — Tl B
A ROY ZEMURIE TR S. albi-
doflavus 4= 1t) DBP % G'4ij . G 4T M 24
PN 220K B AR A B A AR o XA AR
— PRI/ MDA DY2741 Hhareg il T E 2
Y5 DBP, X 4 B (0] A BR B A K AT B A il
TR . TR i 5E B DBP B
PEPE R A R K562 4 i 5E 175 5 HUH
7o BTSRRI T IR 3295 FRA:
BN R T R/ INERFL IR R SR tsFT210
YA EAE GO/GL 4 At J& S99 ikl 4 FH o

TOREIERZR—FROEOR, BEOR
RN LA 5 A G G A v A b AR
PO, H T, AR E AR MR S 2
A TR 5 BB 7 R T HEA
LR BAPET . EMEPN R T H 2%
PURAET 20T 3 Fiviy WEUR YA MEIEN . %
3 AP A 50 R B, R e 6 A
ZERIFTF IR . KIAFT IR . 408 (0 A BR A B
MHIVEH . P05 = S PF s e, 20 R AE (0T
FELER YR AT T | < €5 78 2 35K TR R B 2960
FFRE A B R RIVE ] AR R W o R
ZER X BRI AR AT A R WM AR, {HOC
T I 0 R A 25 28 LA T4 B P Y R R
DLE],
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4 %ﬁﬁ TR I B IS PR R 43 B A AR M R [J]. H A

AT R H LR BRI 7 B . Sephadex

LH-20 FEJZH7 K il 55 = 50RO 6 % S5 R AR X HRAR
FEREPUER A G-19 AW I B 16 1 il 43
frorEaifk, 53T 2 MIEEHELEY G-19-1
1 G-19-1l, 2 LC-MS. NMR 43#r, WiEb&w
G-19-1 (A5 488 —H iR — T I (DBP), fb&
Y1 G-19-11 (IZ5H R 2-(4-F2 FE R IE)-3,4- — 5 (-2H-
IRIFNLIR-3,4,5,7-DUP, ARG RZAEZER,
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