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Physico-chemical and Antagonistic Properties of Antibiotics
Produced by Actinomycetes Isolate G-37

Woon Hyung Yeo', Young Ho Kim, Soon Yong Chae, and Eun Kyung Park
Korea Ginseng & Tobacco Research Institute

ABSTRACT : Antibiotic and physico-chemical properties of an active compound from
actinomycetes isolate G-37, of which the culture filtrate had an inhibitory effect against
tobacco mosaic virus(TMV) infection, were examined. The active compound, which was
purified by ethylacetate extraction, silica gel column chromatography, preparative thin layer
chromatography, and high performance liquid chromatography, showed strong antibacterial
activities especially against Gram-positive bacteria including Bacillus subtilis, Sarcina lutea
and Staphylococcus aureus. From the 'H-NMR, FAB/MS, UV spectral data, and physico-
chemical properties, the active compound of G-37 appears to belong to a peptide antibiotic
group. Among the known peptide antibiotics in the antibiotic group, No. 280, A-30912, and
Taitomycin showed molecular weights and ultra violet spectrum similar to those of the active
compound from G-37, but was not identical to the compound, which suggests that it may be
a new peptide antibiotics.
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HNAEZRE #FE¢ FAHEH @M
Waksman(1940)o] ©)3) E¥ml 48 A 51re] A%
TAEZ 27 ol F LA FAso] g} v P2
FoA AT 3 GAEA #H A7 O
FES A ASAA 2219 22 F F 45%7)
HATE AAEAR HaHen oF QREL
Streptomycesdy HH el A & 2] %] 91 th(Welington,
1983). 3834 A 24 £ Blasticidin § 7] o] % W}
Ao Z2XE Kanamycin, Polyoxin, Validamycin 2
Mildiomycin 5¢] A7} HEso] A L AF
4 HEW WAY g7 &3 g3 (o &
Yamaguchi, 1977 . Isono et. al, 1965 ; Waksman,
1969), =3 2FQ¢ S WA o] BME L A)
22X T EH ALHAt 1 A 24 o2
SM e M2E G B sido] A B AR
RoH, FLYAA ] ALE AT FAHE 73
H g QL AL o) FAEANE PO 3§
Zlol = A& o] u)-§ wreolx .

ojd wat Fedl WEE FAEHEDA-S
o2 AF7t Huo o FEYY 24, 4
F EE AZEAY 59 ¥ FHEA, W92
B, 24A04, 23¢ 2 AQYA=A, 3 S
24 7t Bz, HT, Av] 5o ANBEAF] 1
A= @457 32 (Deman, 1889), 4 &4 1
A AME 2ol = ghuto] 2 A F2 9] Ao
#4o] HaA A Yot A=, v| g veFda o
HA)A) g JEFYE 2R e 2FHYYL
&3 ATEAERD S AL 7S AAFT Q)
t}h
BAEL g BAED S et ey &
217 B PAEF 2 FATHE ol &5t @
Rz}o] A HiolH A(TMV)e] Hg& A d= &4
EAL 238 3 F o dd AeolA 80% ol
o] FAAAEAE Yeh e HATE G-37 TFE
Attt o] G-37 F52] FHAEFHE 7HE)
fte G-37 FF7F Adste E4E 9 - AA
stn BE - 8e3 54 2 3784 A4 & 4A
sH

Mz o WY

EYUMTLl 22l ¥ i 1994d = 5
4 2w ATAAA £33 2de 80C=
2407 dAE et AZAYD F 1 gd HItA 10
mle] FF FHTEZ FHsta FAd £2]8 WA
(soluble starch 10 g, casein 1 g, KH,PO, - 7H;0 1.02
g, agar 15 g/1, pH 7.0 — 7.5)9] pour plate methodZ 3|
g8t 27°CR 5~ 8930 W Fste] WA AS £
Aot B2 wAde HAT BEL slant ¥
(N—-Z amine 1 g, yeast extract 1 g, malt extract 1 g,
glucose 5 g, soluble starch 5 g, agar 15 g/, pH 7.3))
A F27C2 5-793F st 4°CAlA PR
E3 ch(Williams, 1974). vl 2 BYRALE
gl g B me] w92 C, broth 1] A (glucose 20
g, soluble starch 10 g, meat extract 1 g, soybean flour
25 g, NaCl 2 g, K,HPO, 0.05 g/, pH 7.3) 20 mle]]
28 F 27°C, 250 pm2 Z 49 7+ Y s}

EHlo| 2 AR M EAL : A F Wk -E 10,000
rpme.2 1583 AR st FAAH AAE £
gtaem A NE 35t Frlole2 EHAA
& A BE ARG F AA Al R 500pE TMV
S FACEE : Hhol & o] WE ) 1009, vv)
50012} EFEld 3-4 Hrlel Dl (WVicotiana
tabacum Xanthi-nc) of] ¥Hd A Y (4HE, 1994)2.2
Aestam 4-59 Foll IR 4L BAA
t}. ghulol 3 & BAL TMV o|HEYT AF ¢ oY
Zurglof Ve Sy we) Ssh A v el U
ehd Wk & Bl wakel ZAbetgch

BREMEA G-37 FFL ANEE BYE
Ao FEEAL Wi, butanol(BuOH)FZ&E,
ethylacetate(EtoAC) 382 1838l ZASHEH.
FHEAAEA S AT FAFTLRE ATo=A
Sarcina lutea, Bacillus subtilis, Streptococcus sp.
Staphylococcus aureus(R-209), Escherichia coli
Pseudomonas aeruginosa, P. fluorescenes, Salmonella
typhimurium& AL2319 31, A=A Candida
albicans, Saccharomyces cerevisiaeZ, J-Fo]|2A
Pyricularia grisea, Colletotrichum tabacum, Fusarium

solani® Al&&tc}t JAATE WX 2 AT
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Broth filtrate + Mycelial extract

BuOH extraction
antifungal materials

EtQAc extraction

Silica gel column chromatography
CHCI, - MeOH
(CHC; -9 : 16 : 4, stepwise)
1st. Preparative TLC(normal phase)
CHCI, - MeOH=20 : 1
2nd. Preparative TLC(normal phase)
’ CHCl,— MeOH=25 : 1

HPLC
ODS column, 55% CH,CN, 1ml/min, UV 220 nm

Pure active compound

Fig. 1. Purification scheme of the active

compound from isolate G- 37

Bouillion ¥} 2] (meat extract 3 g, peptone 10 g, NaCl 5
gl, pH 7.0) 3= GB HjA|(glycerol 30 ml, meat
extract 5 g, peptone 10 g, NaCl 3 g/, pH 6.8), AR =
Sab ¥ 2] (glucose 30 g, malt extract 10 g, peptone 1 g,
agar 15 g/l, pH 7.8 - 8.0), 3% 0| PDAM| X & 7z}t
AHEE er H2AAFEMICKE A9 B4E
A% Dimethylsulfoxide(DMSO)e] sxEz A%
g Ztztel AR FE WA S =3sle] agar dilution
Py o 2T
gaeslol 22| U HA : HEd] AAe
butanol 22 &7} ethylacetate &2 2 T3] 4
Adgen 4 HIFHY HFE EEHI
ethylacetate &5 2 Sarcina luteas) ¥ %"‘3
& 2AEEA AASRAY F 493 HET ) b
g YAl B st TA G WIdASE 25
thFig. 1). A= 70% 5 acetone 0.2 FEIL
w2 2ok o 7} Eebe] ethyl acetate 2 35 Wt
% 2290k 3422 £39 chloroforme] 3¢
& silica gel resino] £71¥ columnol] loading &} a1
chloroform™ methanol & 10:1— 9:1—8:2 —
7:30.8 @48 ANSNG. BHEHL ¥
2 % chloroform - methanol (20 : 1)2 preparative
thin layer chromatography(Prep. TLC) 35129
chloroform - methanol (25 : 1) 23} prep. TLCE 4

Atgch g4 REL 43e] DMSOY %9 F
55% &5 acetonitrile® £v]lE 3l high
performance liquid chromatography (Capcell pak, 10
mm X 250 mm, Cy,, 230 om) 2 A2 A A QT

g4270| B2 HBY SHEA}: HPLCE
Waters 510 7]F% Al838% 1, proton nuclear
resonance spectrumS F4243}8 chloroform &)
2 83 Tetramethylsilane(TMS)E W E X ZEAR
3lo] Bruker NMR spectrometer (400 MHz)E A}-83}
o BA35lg ) UV spectrum-2 acetonitriled: 8w 2
ghed Shimazu UV —260 spectrophotometer® =7 8}

o Ez%& JEOL HX 100 mass spectrometer S
A}-&-3}le] FAB R (positive) = 2389} TLC ¥
A 2. MerckAl A & 9] silica gel 60 Fps B A18-319 2

=7 £74)-& Fisher Johns &3 7)1 & AL2315
t}.

Zu o ng

EMEHe 228 ¥ HA:G6-37 @79
ethylacetate &2 Hla3 FAo| &L JFER
A silica gel column chromatography =3 A|
chloroform - methanol (9 : 1)ellA g B& &£ D
55% %4> acetonitrile2 £vjE 3 HPLC A A A
288 el @dHa (Fig.2)2 EAHUTH
chloroform¥ methanol 2 25:1 ¥|&= A}&§
TLC “of) A o] RfFt-2 042 o}

BMERS BFEAM I G-37 A5 BAHE
AL WMIAAE AT 13 2T PAA
Pyricularia grisea, Colletotrichum tabacum, Fusarium
solani 5¢] NEHAAY FFo|e 1FFF ATl
FT AL ERen Fl Zaje)d vpeol2 29 2
g5 80% JASAT. 22t M Fd 49 BuOH
FEEL AFoc 84S Beo|A ¢ AHEHeA
TFolo e &4E Vb AHAR A A). A
H FiOAc FE-2 Sarcina lutea, Bacillus subtilis,
Streptococcus sp. Staphylococcus aureus R-209 52}
O G ATl 53 BT 2P L Ro H&
A A Z=MIC)7} 0.09-0.78 pi/mlo 2 1}ebyich
(Table 1). o]¢el iz B uf, G-37°] Aitsle=
FoEAL 58 WE FAE spectrumo]
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Fig. 2. HPLC profile of the active compound
from isolate G- 37

AAA 2Hon, ol F2ALZ | S FolT
A2l 22F o4 2As= 4L Jehdn
AT 39 vigd YA 80% ol4de] Futolz
2 84S 39 ARE 28 £434 9 EOAc F
Z2EL FPulo|HAGAL Holx QgtEd, o&
gujo)e) 2 B4 & Ho|= Zdeo] EOAc S
#2397 @AY, FTEL FAAPANA B =
= &AF Ro| ohdrt AztEnt, Fujole)x g4
2 JehE 229 2AE 913 23 22 uby

Table. 1. Minimum inhibitory concentration
values of the active compound

from isolate G- 37

Test microorganism *MIC( 2 g/ml)
Escherichia coli 1.56
Pseudomonas aeruginosa »125
Pseudomonas fluorescens »125
Salmonella typhimurium »125
Staphylococcus aureus R-209 0.78
Bacillus subtilis 0.09
Sarcina lutea 0.0
Streptococcus sp. 0.09
Candida albicans »125
Saccharomyces cerevisiae =125
Pyricularia grisea »125
Fusarium solani »125
Colletotricum tabacum »125

# Minimum inhibitory concentration : agar . dilution
method was ¢mployed.

Table 2. Physico-chemical properties of the
active compound from isolate G- 37

Appearance white powder
UVA®S™ | nm 242, 323
FAB-MS(m/z) 1101.3[M+H]*
Rf :

CHC1,-MeOH(25 : 1) 042
Colour reaction

Ninhydrin positive

Dragendorff positive
Melting point(‘C) 110~114
Solubility

soluble DMSO0, CHCl,, EtOAc

insoluble H,0

< @8]dr1EXR], £= BuOH 328237 H,0 23 &
< o] &% ol A GAJo) EA}I} o] o3 of
g oo} .

EHER Bl -85y SM : 84839
Ade gMe Eoidolgieni DMSO, CHClL,
EtOAc Follv 7H84e)loy Bde B840
o SH4EAL 242, 323 mmol| A A F4MaE
B 9 o0 ninhydrin, dragendorff 5-2] g A] ekej) <k
A ¥k-4-2 B tH(Table 2). FAB-MS (Fig. 3) &4 4d
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Fig. 3. Mass spectrum of the active compound from isolate G- 37
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Fig. 4. '"H-NMR spectrum of the active compound from isolate G - 37
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Z}, M+H)" 7} miz 1101.36]4 &Ql5o] £ BAR
e BAFL 11022 FFHYen FHL
110~ 114 © ©)%{ch. 'H NMR spectrum (Fig. 4)]
487 9.6 ppmolA 270¢]  aldehydic(-CHO)
protono A FHG Aoz Hel: exchangeable
protone] #EEH 2w 7.8-8.8 ppmoll A ofm) it
o] Hetel= AFNM R amide protono] T
At 3 6.0-7.0 ppme doubletz BEF =
protonE-2 benzene ringol| A FF Aom F=4
ew, 47-52 ppme| = ©}9| x=41] a-proton.o
2 F3E = 93 E9], 0.8-1.6 ppmo] 4= methyl
protono] T AT G923 UV spectrum 2
'H NMR spectum®] 24247}, & gy24e = e}
o= FAEAE FH = At Data base FAF A
I B EHAEAT AAR Heo =4 g4
Streptomyces flavochromogenes7} 2 4+5l= NO, 280,
nidulans?} AAslE A-30912,
Actinoplanes utahensis7} 2§ 4+8l= Taitomycin 5 3%
o] ZALH K=l 233} UV spectrumol] 4] -4} &
B4S vdeEnidY. a8 dEeds gags
R Sl Aol E He] B Ao Zag &
HERL A2 Helol= FPEA R Azt ).

Aspergillus

4 B

WAZHS SATHFE o8l FujRje)m
slo]2| 2 A H & s ete GAEAL Fsd &
B ofo] Sl = Fo)l A 80% o] e AFHAANE Hol=
WAE G-37 72 ALact G-37 T2 4
A3e S EAF BtOAc 5288 21 silica gel
column chromatography & A}-§-3le] 2] - H A tw
22 - 383 54 2 'H NMR spectum& ¥-413}
A% Pete|l=A FABAR FAFHAen B
< 1100 ©| v} B BYEA L F5-40)q @2 §
T80l A3 2o BuOH &858 33
T84S, EOAc 55 18 44 AFd 73

T FAEAE el 2AE g8 B
9 - 88y S4& FA 25 data base 4L 4
A%k A3}, 7]&2] No. 280, A-30912, Taitomycin
(Shimo, 1959) G-} Helo)=4 P B o] G-37
7} AAbske BHEA T 413 Ba) - 318
54 B UV spectm & vehj ool S84 &
T8 2 AT GolA Foldt AL Bt

gr=sd
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