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Studies on Antibiotic Producers of Korean Soil Micrdbes(lV)

Isolation and Antibiotic Activity of Streptomyces Strain DMC-42

Hwa Ki Kim, Jung Woo Kim, Ha Won Kim, Eung Chil Choi and
Byong Kak Kim
Department of Microbial Chemistry, College of Pharmacy
Seoul National University, Seoul 151, Korea

Abstract: To find antibacterial strains of the soil microorganisms in Korea, they were isolated

from the soil samples of different locations and screened for antibacterial activity against several

standard microorganisms. An isolate among them had antibacterial activities against gram-positive
and gram-negative bacteria. The examination of its morphological, biochemical, cultural and physio-

logical characteristics according to the International Streptomyces Project methods showed that it

belongs to the genus Streptomyces. This strain appears to be a novel strain when it was compared
with those species of the genus which have been so far reported. The antibiotic metabolite was
produced in the submerged culture of the strain, This metabolite was extracted from the culture

filtrate and purified by ion-exchange column chromatography. Physico-chemical properties of the

antibacterial metabolite were characterized.

Keywords: Streptomyces, strain DMC-42, Antibiotic activity, Microbial metabolite.
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agar, Glucose-asparagin agar, Glucose-peptone agar,
Glucose-nitrate agarw] A} & ISP methodsel] 93] =4
Ar-8-819 vt
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a) Yeast extract-malt extract agar(ISP No.2 medi-
um) : Yeast extract 4.0g, Malt extract 10.0g, Glu-
cose 4.0g, Agar 20.0g, Distilled water 1, 000 ml

b) Oat meal agar(ISP No.3 medium) : Oat meal
20.0g, Agar 18.0g, Distilled water 1,000 ml.

¢) Inorganic salts-starch agar (ISP No. 4 medium) :
Souble starch 10.0g, (NH,,S0, 2.0g, K,HPO,
(anhydrous basic) 1.0g, MgSO, 7H,O 1.0g, NaCl
1.0g, CaCO; 2.0g, Agar 12.0g, Trace salts soln.
1.0ml, Distilled water 1, 000 ml.

% Trace salts solution: FeSO.7H:0 0.1 g, MnCl,-
4H,0 0.1g, ZnSO,-7H,O 0.1g,
1, 000 ml.

d) Glycerol asparagine(ISP No.5 medium) : Glyce-
rol 10.0g, L-Asparagine (anhydrous basic) 1.0g, K,
HPOs 1.0g, Agar 12.0g, Trace salts soln. 1.0ml,
Distilled water 1,000 ml.

e) Glucose-asparagine agar(Krainsky’s medium) :
K.HPO: 0.5g,
Agar 15.0g, Distilled water 1, 000 ml.

f) Glucose nitrate agar : Glucose 5.4 g, NaNO; 1.5
g, KHy;PO; 1.0g, MgSO.. 7THO 0.5¢g,
HCl 2ml of a 1,000 ppm stock soln.

g) Glucose-peptone agar : Peptone 2.0g, Glucose
10.0g, MgS0,7H:0 0.5g, KH,PO, 0.5g, Agar
15.0 g, Distilled water 1, 000 ml.
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Fig. 1. Purification procedure,
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i) UV Spectra : Hitachi Model ESP-3T, Reading
spectrometer. -7 : Distilled water.

ii) IR spectra : Beckmann IR-20 A, Neat¥.

iii) NMR spectra ;: Varian FT-80 A; &9 . D.O;
internal reference : DSS.

iv) Mass spectra : Hewlet-Packard 5985B, GC/MS

system; 27 . Source heating : 200°C, Electron beam:

off dr ke
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A B

Fig. 2. Separation of DAP isomers by TLC. (A)
standard DAP mixture, (B) strain DMC-42.

Fig. 4 Aerial mycelium .o sfrin D(x150.

70eV 1,800 V.

bl
H

100 &9 Easl FF FolA oat meal W Ao 5
3 A Al &3 Gram positived S ol A Staphyl-
el Agd  Gram
negative %ol A= Escherwhta coliowl Eojx o
g4 g Y FF§ Strain DMC-42¢2F 4 3 33l
=

Strain DMC-42°| 28 % 3

AEY 4% 24 A}E Fig 2, ¥ 301 A5
o}, A x¥oE L-DAP/ &A3g 2 FALZGH F
galactoser} arabinose, xyloseS-o] %3 =0} A ¥
gkuk. wald o] FFE cell wall type 1o & 334
o, e dae 4. dA oA zA W= de
A A% A}E Table o] TABGT. LSP. w4
AL vzd 4ol Fastgz FTAY A2y FF

ococcus aureusol| vt Ty H &

Xylose —

[ ]
Arabinose — (]
[

Galactose ——

A B C

Fig. 3. Separation of monosaccharides in whole cell
hydrolyzates. (A) standard mixture, (B)
Strain DMC-42, (C) Mycobacterium smegmatis.

Fig. 5. Spore chain of strain DMC-42(Xx 1500).
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Table 1. Cultural characteristics of Streptomyces DMC-42.

Medium

Growth Reverse phase Aerial mycelium  Soluble pigment
Yeast extract malt extract agar good brownish yellow gray brownish yellow
(ISP No. 2 medium)
Oat meal agar(ISP No. 3 medium) moderate slightly gray whitish gray none
Inorganic salts-starch agar good slightly gray whitish gray none
(ISP No. 4 medium)
Glycerol-asparagine agar moderate brownish yellow white brownish yellow
(ISP No.5 medium)
Glucose-asparagine agar good whitish gray whitish gray none
Glucose-peptone agar moderate gray gray none
Glucose-nitrate agar poor faint yellow whitish gray faint yellow
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Yebleh 2 A3E Table 1¢] TASR T
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o
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50 10
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o
®
\.
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0% TR D0 W W
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Fig. 6. Time course of strain DMC-42.

Table II. Carbon source utilization of Streptomyces
DMC-42.

Carbon sources

D-Glucose +
D-Xylose

+

L-Arabinose —

L-Rhamnose

D-Fructose

D-Galactose

Ko+ +

Raffinose
D-Mannitol

Inositol

H

Salicin

[

Sucrose +

(+ : utilized, + : poorly utilized, — : not utilized)

~3400 cm 1822 O-HAZAE, 2920cm~! HEe
C-H A& %, 1000~1100cm™13-Z9 C-H, C-09
Wz A%, 232 1650em 124 C-09 4% A
g AL T 4 YA (Fig. 7). =38 NMRolA =
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Table III. Antibacterial spectrum.

Inhibition Zone Diameter(mm)

Test Organism

Culture Filtrate Chlczrgagg}l;rgcol ‘?Zmnf;c/lrlxlllf)l %egt?nrigu/cl;rb
Staphylococcus aureus ATCC 25923 24 24 21 12
S. aureus ATCC 6538 27 23 24 13
Streptococcus fragilis — 29 19 13
Bacillus subtilis ATCC 6633 — 26 17 12
B. megaterium — 21 13 12
B. licheniformis - 22 14 12
Sarcina lutea — 44 46 17
Mycobacterium smegmatis - 26 25 13
Escherichia coli 28 15 19 12
Pseudomonas aeruginosa — 15 — 12

(— : no inhibition)
TavILEROTH 1 wroRORS
Rt SR S SR N B B T - B M{
4300 Yooy 0RO R R My T ey

208
1o

2
LAR RS

CAVERIRBTR TF

Fig. 7. IR spectrum.

- ———

NN

- T T T T T T ) A s o ¢

] & L) T T T

Fig. 8. 86 MHz PMR spectrum.
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