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Identification of Actinomycin C, Produced by Actinomycetes Isolate
GT103 and Its Antimicrobial Activity Against Tobacco Pathogens

Woon Hyung Yeo, Young Ho Kim, Sang Seock Kim and Eun Kyung Park*
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ABSTRACT : An antimicrobial compound extracted from the broth filtrate and mycelial ex-
tract of the culture of actinomycetes isolate GT103 was purified by solvent extraction, silica
gel column chromatography and high performance liquid chromatography (HPLC), and
tested for antibiotic activity against some pathogens of tobacco (Nicotiana tabacum) in vitro.
The antimicrobial compound inhibited strongly the growths of Erwinia carotovora subsp.
carotovora, Colletotrichum tabacum, and Phytophthora parasitica var. nicotianae which are
major pathogens of N. tabacum. The compound showed control efficacy of 90% against C.
tabacum infection on tobacco (cv. Xanthi-nc) at the concentration of 10 pg/ml when it was
sprayed on the tobacco leaves before inoculation with the spore suspension of the fungus.
The compound was identified as actinomycin C, with molecular weight of 1,268, containing
actinocin chromophore, through the analyses with UV, IR, FAB-MS, 'H-NMR and “C-
NMR spectrometries.
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Fig. 1. Purification scheme of the active compound
from actinomycetes isolate GT103.
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Fig. 2. HPLC profile of the active compound from
actinomycetes isolate GT103.

Table 1. Physico-chemical properties of the active compound produced by actinomycetes isolate GT103

Analysis Properties
Appearance red crystal
UVAMH . (nm) 206, 236, 442
FAB-MS (m/z) 1269 [M+H]
Rf value (CHCl;-EtOAc-MeOH (50 50:5)) 0.39
Melting point (°C) ca. 240

Solubility
soluble
hardly soluble
insoluble

IR (cm™")

DMSO, MeOH, EtOH, CHCIl,;, EtOAc
Diethylether
Hexane, H,0

3400~3200, 3050, 2960~2870, 1748
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Fig. 3. IR spectrum of the active compound
actinomycetes isolate GT103.
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Fig. 4. "H-NMR spectrum of the active compound from
actinomycetes isolate GT103.

from

proton, 5.2 ppm 22| B-proton3} 7.21 ppm¥] car-
bonylel] ©1Z4% -NH protonE2 o] &AFAl] ac-
tinomycin group®] FAEAE] FEHOZ 27 9)
E threonine EIetw 1o 227 stdch “C-
NMR spectrum(Fig. 5) ¥4 23} 209.5 ppmollA]
ketone carbon peak”} HH&E]%] 01 166~179 ppmoi| 4
= ofu|xate] welole AFtolA R carbonyl
carbono] 117 &= ¢lc}h. =3F 114.2~148.1 ppms|
)= actinocin& A= aromatic carbone] 107§
Zx=9]c}. 3+ 32.5 ppm, 35.5 ppm, 39.9 ppm, 42.6
ppmo|4]& -N-CH,; carbono] #Z== ¢}, Proton ¥
carbon NMR spectrum®] ¥2] A3}, GT103 757} A}
Absl= 3)lFEA EAL actinomycin group?] FE}o]
= A EAe]5l o] FAB-MS(Fig 6) &4 A3, M
+H)7} m/z 126994 &el=o] B FAEAE EA1
1,268, A4 CeHeN20y62] actinomycin C,2 533}
art. )

BrEA Y WAEDL. GT103 #5357} AAlses &
AEAe ch £7|40lE3HF(E. carotovora subsp.
carotovora), FHl} BLAHF(C. wmbacum), e g
(P. nicotianae var. nicotianae) S-ol| 7}3t A4S
Hol HAA A ET(MICY} 0.78-6.25 pg/mli o} o

¥ I T T T
ooa 200 175 150 125 180 7 £ -] 0

Fig. 5. "C-NMR spectrum of the active compound from
actinomycetes isolate GT103.
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Fig. 6. Mass spectrum of the active compound from
actinomycetes isolate GT103.
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Table 2. Minimum inhibitory concentration (MIC)
values of the active compound. produced by actino-
mycetes isolate GT103

Test microorganism MIC (ug/ml)*

Erwinia carotovora subsp. carotovora . 0.781
Pseudomonas solanacearum > 100

Colletotrichum tabacum 1.562
Phytophthora parasitica var. nicotianae 6.250

* Agar dilution method was employed.

Table 3. Effect of the active compound produced by ac-
tinomycetes isolate GT103 on the control of anthracnose
of tobacco caused by Colletotrichum tabacum

Concentration Control value

(ug/ml) Disease index’ (%Y

50 0.0 100

10 0.4 90

1 2.2 45
Untreated control 4.0 0

* Disease indices indicate the percentages of diseased leaf
areas: 0:0%, 1:1~5%, 2 : 6~20%, 3 : 21~40%, 4 : 41~
70%, and 5 :71~100%, respectively. Numbers are av-
erages of 5. replications.

® Control value (%) =

(1 ___ average disease index of treated seedlings ] 100

average disease index of untreated seedlings

ol AFA w8 (P. solanacearum)el] Ha| &= S
A& HolA| dglkri(Table 2). sHH whul] &l of
g WA A= 50 ppm X 2] A] 100%2] WA AIE B
52w 10 ppmolA] 90%, 1 ppmell A 45%2] *dd el
A2 Jehlglch g Ae] #asxal 50 pg/milel]
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