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Evaluation of Antimicrobial Activities of Domestic Actinomycete Strains. So-Yeon Kim, Dong-Jin Park,
Oh-Sung Kwon, Chae-Young Lim, Pan-Kyoung Kim, Sang-Wha Lee and Chang-Jin Kim*. Korea Research
Institute of Bioscience and Biotechnology. KIST, Tagfon, 305-600 — 1t is well known that actinomycetes would
be useful for screening of biologically active compounds. Not only to isolate diverse actinomycete strains
but to ferment those strains effectively would be important. Seven hundred and forty six strains were isolated
from Cheju province, 216 strains were from Chungnam province, 158 strains were from the natural caves
at Chungbuk and Kangwon provinces and 202 strains were from Chungwon area at Chungbuk province. All
of these 1,322 strains were fermented on a small scale using two different media and tested for their antimicro-
bial activities against four bacterial strains and one yeast strain. As the result, 123% of those isolates were
active against Staphylococeus aureus KCTC 1916, 7.6% were Staphylococcus aureus KCTC 1928, 3.9% were
Escherichia coli KCTC 1924, 3.0% were Candida albicans KCTC 1940, and 2.2% were Salmonella typhimurium
KCTC 1926. About 40% of those isolates showed antimicrobial activities at both two media but the others
showed at either one. According to the genus of isolated strains, Strepfomyces and Micromonospora showed

activities with higher frequencies than others.
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1,322522] wiA4tS Helsial o]E dF9 wiedkl s
th Ay o & FEscherichia coli KCTC 1924, Salmonella ty-
phtmurium KCTC 1926, Staphylococcus aureus KCTC
1916, Staphylococcus aureus KCTC 1928, Candida al-
bicans KCTC 1940 5 559 Al gyt HEt st
A& ARl G.S.S.(glucose-soybean meal-starch)
wi A2} fish meal Wi A5 25572 vf =B AR&3te] 3}
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F-g]sled ght@ g FARgE A3 o]F 12.6%°) siwd
gk 945t ol 4] FAJ o] vfefL} Z“] 2]l 16.3%¢])
Hlsked vho sHollo}, Alg -7 2= Staphylococcus
aureus KCTC 19160 wi3te] 10.6%, Staphyiococcus
aureus KCTC 19280l ti&ted 5.6%, Escherichia coli
KCTC 1924 tiste] 3.6%, Candida albicans KCTC
19409l i 8}ed 3.6%, Salmonella typhimurium KCTC
19269)] ti3lod<= 2.5%71 S+ TS el el Table
1).

Table 1. Antimicrobial activities of the isolated strains from
Cheju province on various test microorganisms

Test microorganisms

Media , —
BE SL 209 R-209 CAN

G.SS *18/746  15/746  65/746  27/746  22/746
T **2.4) (2.0) (8.3) (3.2} (2.5)

Fish 18/746  16/746 46/746  28/746 20/746
meal (2.4) (2.1} (6.2) (3.8) (2.7

9727 12/19  29/79 10/42 12/27
(33.3) (63.2)  (36.7) (23.8)  {444)

27/746  19/746  79/746  42/746  27/746
(3.6) (2.5) (10.6) (9.6) (3.6)

Both!

Total®

Cultivations were carnied out 1n various media at 28C for
7 days.

*active 1solates/total isolates, ™active ratio (%)

Pactive at both media, ®active at either medium

BE: Escherichia coli KCTC 1924, SL.: Salmonella typhimu-
rium KCTC 1926, 209: Staphvicoccus aurens KCTC 1916,
R-209: Staphviococcus aureus KCTC 1928, CAN: Cuandida
albicans KCTC 1940
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Table 2. Antimicrobial activities of the isolated strains from
Cheju province on actinomycete genera

Test microorganisms

Genus

BE SL 209 R-209 AN
Strepio- *22/503  13/503 59/503 26/503 23/503
myees *¥*(4.4) (2.6) (11.7) (5.2) (4.6)
Micromo- 2/92 4/92 3/92 7/92 2/92
nospora (2.2) (4.3) (8.7) (7.6) (2.2)
Nocard- 1/64 1/64 1/64 1/64 1/64
ioform (1.6) (1.6) (1.6) (1.6) (1.6)
Streptospo- 0/7 0/7 0/7 1/7 0/7
rangium (0) (0) (0) (14.3) (0)
Actino- 1/14 1/14 2/14 0/14 0/14
madura (7.1 7.1) (14.3) (0 {(0))
Nocard- 0/18 0/18 0/18 0/18 0/18
10psis (0) (0) (0) 0) (0)
Microbi- 0/10 0/10 0/10 0/10 0/10
spora (0) (0) (0) (0} (0)
Others 1/38 /38 6/38 4/38 0/38

(2.6) (0) (158) (105 (0)

Cultivations were carried out in various media at 28C for
7 days.

*active 1solates/total 1solates, **active ratio (%)

BE: Escherichia coli KCTC 1924, SL: Salmonella tyvphimu-
rium KCTC 1926, 209: Staphvicoccus aureus KCTC 19186,
R-209: Staphviococcus aureus KCTC 1928, CAN: Candida
albicans KCTC 1940

gt genus® = B Streptomyces, Micromonospora,
Actinomadura®} 7)€} 3ol 4] 3t gtido] vleh )=
%7 Blw# Eekonm Nocardiopsis®y Microbispora
4 w7 58] whaloh 18] 7 Candida albicans KCTC
194091 i &lod+= Streptomyces < 7oA Aol vl
Efvt= "7 =gkck(Table 2).
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Zolal ety BEAE ole} Axtsl Ayl Fixlch
Al G782 Staphyvlococcus aureus KCTC 1916
off thsled 17.1%, Staphyiococcus aureus KCTC 1928
o tf&le] 7.6%, Escherichia coli KCTC 1924 tf 8]¢]

Table 3. Antimicrobial activities of the isolated strains from
natural caves on various test microorganisms

Test microorganisms

BE SL 209 R-209  CAN

*3/158  1/168  22/158  10/158  2/158
**(1.9) (0.6) (13.9) (6.3) (1.3)

Fish 5/158 0/158 13/158 7/158 2/158
‘meal (3.2) () (8.2) (4.4) (1.3)

1/7 0/1 8/27 5/12 1/3
(14.3) {0 (29.6) (41.7) (33.3)

7/108 1/158  27/158  12/158  3/158
(4.4) (0.6) (17.1) (7.6) (L9

Media

G.S.S.

Both!

Total’

Cultivations were carried out in various media at 28C for
7 days.

*active 1solates/total 1solates, **active ratio (%)

Lactive at both media, “active at either medium

BE: Escherichta coli KCTC 1924, SL: Salmonella typhimu-
rium KCTC 1926, 209: Staphylcoccus aureus KCTC 19186,
R-209: Staphyviococcus aureus KCTC 1928, CAN: Candida
albicans KCTC 1940

Table 4. Antimicrobial activities of the isolated strains from
natural caves on actinomycete genera

Test microorganisms

Genus _ )

BE SL 209 R-209 CAN
Strepto- *7/79 1/79 15/79 8/79 2/79
myces 8.9 (1.3 (1.9) (10.1) (2.9)
Micromo- /44 0/44 9/44 3/44 1/44
nospora (0) (0) (20.5) (6.8) (2.3)
Nocard- 0/26 (/26 1/26 0/26 0/26
ioform (0) {0) (3.8) (0 {0))
Actino- 0/2 0/2 0/2 0/2 0/2
madura {0) (0) (0) (1) ()
Nocard- 0/2 0/2 1/2 0/2 0/2
topsis (0) (0) (50.0) () (1))
Others 0/5 0/5 1/5 1/5 (/5

(0) (0) (20.0)  (20.0) (0)

Cultivations were carried out in various media at 28C for
7 days.

*active 1solates/total isolates, **active ratio (%)

BE: Escherichia coli KCTC 1924, SL: Salmonella typhimu-
rium KCTC 1926, 200: Staphyleoccus aureus KCTC 19186,
R-209: Staphyiococcus aureus KCTC 1928, CAN: Candida
albicans KCTC 1940

4.4%, Candida albicans KCTC 1940 i 3}le] 1.9%,
Salmonella typhimurium KCTC 19260 o 8led = 0.6%
7t gt Egd-g Vel dei(Table 3).
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757} vlwA Pol F2jE+=d(12) genusE & 3 &
A A2 ¥ Streptomyces 2V Micromonospora < 3+
Foll Al EFEAe]l vehbs vl vl Eoker
Nocardia T3}V Nocardiopsis$t Acttnomadura & 5 W
B ol Fof|A] wokoh T1e]l 3 Streptomyces Esche-
richia coli KCTC 1924 ++5=2F Staphylococcus auveus
KCTC 1928 3ol didled 89%<2t 10.1%EF A

Bl w9} &S g o] Micromonospora< Staphy!aca-
ccus anreus KCTC 1916¢) o dlod 20.5% 2 A &3] =&
A8 gA4L5 yepdcHTable 4).

HETPXHoM FElE wMre Ergd sS4

FAHERY UL AH9& %“*"{J"E—‘ T2 A3k 10
cm, *]38} 50cm 5 37FA] ZlolwHE A3 20% 9] A
S 24E 202578 WAdTE W '5}“4 g s AL
gk A} o]F 24.3%cl I 49Tl Al Ao
ehl Bl 52 HlEE 40| LJrE}’xiLE} °lz,_ E}
gl A AR A8 HF B EZ
gtulel] AT Aol A Fe2ld Alie H7 1] 7] o]
Helslnex Ao g UdHgE zlolodMylt &
7ol w)sled choFgh uibaldtol FelE7] wi-
B z(13) ¥ Eof ZojH=E wbie] oekdS A
AMoz HAEZ a7} g oz sgxc}

g AlgdrEE AR rEA Fas Rl
Staphylococcus aureus KCTC 19160 th3to] 14.4%,
Staphylococcus aureus KCTC 19286l wfslod 11.9%,
Escherichia coli KCTC 19240l Wi3le] 6.4%, Candida

Table 5. Antimicrobial activities of the isolated strains from
Chungwon county at Chungbuk province on various test mi-
croorganisms

Test microorganisms
BE SL 209 R-209 CAN

*12/202  6/202  24/202 20/202  4/202
**(5.9) (3.0 (11.9) (8.9) (2.0)

Fish 8/202 4/202  18/202  12/202  2/202
meal (4.0) (2.0) (8.9 (5.9) (1.0)

7/13 2/8 13/29 8/24 1/5
(63.8) (25.0) (44.8) (33.3)  (20.0)

13/202  8/202  29/202  24/202  5/202
(6.4) 4.00 (144 (119 @25

Media

G.S.5S.

Both'

Total®

Cultivations were carried out in various media at 28C for
7 days.

*active isolates/total 1solates, **active ratio (%)

‘active at both media, “active at either medium

BE: Escherichia coli KCTC 1924, Sl.: Salmonella typhimu-
rium KCTC 1926, 209: Staphylcoccus aureus KCTC 1916,
R-209: Staphylococcus aurens KCTC 1928, CAN: Candida
albicans KCTC 1940
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albicans KCTC 19400)| sty 2.5%, Salmonella typhi-
murium KCTC 19269 tdlted+= 4.0%7) SF3HA-S
vteh gl o Aol A F-e]] b gfol] B]3le] B3
Staphylococcus aureus KCTC 1928¢] tisled =2 3}
w2 WlxE el glcl(Table 5).
genusHE 2 334 AE Byl Streplomyces
ol A st A o] vieh= HlE ) Bl A sggko
Nocardia 3¢ Micromonospora, Microbispora$} 7)et
s ol R 0] el & ekt 2el At Streplomyces=
Escherichia coli KCTC 1924 -2} Staphylococcus au-
reus KCTC 1916 52 Staphyviococcus aureus KCTC
1928 5ol tisle] 9.6%9} 17.8%2} 14.8% 24 L
Wl e o] 3LA8- wolcHTable 6).

MaHREX|HHA] 2| F Mo g 54
FTAGEE AHke] MaghE FAloR e EoRAE
204 o 2 5 e 21652 HWIlF& Feldle] shrdAde
ZAFRE A7) o] 5 17.6%0] sl dshis 38450l 4] Ao
viebydth Al ggFH 2.3 Staphylococcus aureus KCTC

Table 6. Antimicrobial activities of the isolated strains from
Chungwon county at Chungbuk province on actinomycete
genera

Test microorganisms

Genus _
RE SL 209 R-209 CAN

Strepto- *13/135  6/135  24/1356  20/135 4/135
myces **#(0.6) (4.4) (17.8) (14.8) (3.0
Micromo- 0/17 1/17 2/17 1/17 0/17
nospora {4) (5.9) (11.8) {5.9) ()
Nocard- (/22 1/22 1/22 2/22 1/22
ioform (0 (4.5) (4.5) (9.1) (4.5)
Streptospo- 0/4 0/4 0/4 0/4 0/4
Yangium () (0) (0) {0 (0)
Actino- (/2 0/2 /2 0/2 0/2
madura (0) (0) (0) (O (0)
Nocard- 0/2 0/2 0/2 0/2 0/2
10PSIS (0) (0) (0) (0) (0)
Microbi- (/2 0/2 1/2 0/2 0/2
spora (0) (0) (50.0) ) (0)

0/18 (/18 1/18 1/18 0/18
Others

(0) (0) (2.6) (2.6) (0)

Cultivations were carried out in various media at 28C for
7 days.

*active i1solates/total isolates, **active ratio (%)

BE: Escherichia coli KCTC 1624, SL. Salmonella tyvphimu-
rium KCTC 1926, 209: Staphvicoccus aureus KCTC 1916,
R-209: Staphylococcus aurens KCTC 1928, CAN: Candida
albicans KCTC 1940
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Table 7. Anfimicrobial activities of the isolated strains from
western seaside of Chungnam province on various test mic-
roorganisms

Test microorganisms

Media : _ _
BE SL 209 R-209 CAN
G.SS *4/216 1/216 19/216 14/216 5/216
T *(1.9) (0.5) (8.8) (6.5) (2.3)
Fish 5/216 0/216  20/216 15/216 2/216
meal (2.3) (0) (9.3) (6.9 (0.9)
not A5 o1 12/27  6/23  2/5
(80.0) (0) (44.4) (26.0) (40.0)
Total? 5/216 1/216 27/216 23/216 /216

(2.3) (0.5) (12.5) (10.6) (2.3)

Cultivations were carried out in various media at 28C for
7 days.

*active 1solates/total 1solates, **active ratio (%)

lactive at both media, ‘active at either medium

BE: Escherichia coli KCTC 1924, SL: Salmonelta tvphiniu-
riwm KCTC 1926, 209: Staphyicoccus aureus KCTC 1916,
R-209. Staphyloceccus aurens KCTC 1928, CAN: Candida
albicans KCTC 1940

191691 whisled 12.5%, Staphyviococcus aureus KCTC
19289l h&}ed 10.6%, Escherichia coli KCTC 19249
] &le] 2.3%, Candz'da czlbz'cans KCTC 1940¢4] V—H%POZ}

0.5%?} Sl &AL -2 L}E}Lﬂ‘ﬁﬂr(lable 7).

°—*|'ﬁ|HH°" HHN”‘ i'"?ﬂ"“ =4
Holfﬁ*ﬁ—:g EH*"&PA.L:. _E,sc.hemchza ::,olz KLTC 1924, Sal-
monella lyphimurium KCTC 1926, Staphyiococcus au-
reus KCTC 1916, Staphylococcus aureus KCTC 1928,
Candida albicans KCTC 1940 5 5%&2] A8l
tfste] <HAnjet]el o5t gl &3] AnE F5F
&l Table 83} 7’“12}

2 AR AA FaFel A 16.3%e #dEte 2167
71 &AL-E L}E}LH Nﬁ’_tﬁ ]‘64-& HE = éraphyfococ-
CUS AUYEUS K(,IC 191691 o &hed 12.3%, Staphylococcus
aureus KCTC 1928¢)] tisled 7.6%, Escherichia coli
KCTC 19249l dsle] 3.9%, Candida albicans KCTC
194091 djs}ed 3.0%, Salmonella typhzmumum KCTC

dedd Al tﬂﬁw 3W§mm L-}EM::__—T W7
A Eokrh

i 21 ¥ 2= G.S.S. v 2] ol 4] sl oFx] -7} fish meal

w=lel wla sFede vERE A9} thh were
w2 oafeli= gladeh e} wjofe] AHEE Foh
7)ol A FEAOR EAe] @ie] WA MES

Table 8. Rate of biologically active isolates among tested
strains on various test microorganisms

Test microorganisms
SL 209 R-209 CAN

*37/1322 23/1322 127/1322 68/1322 30/1322
**2.8) (L.7) (9.6) (0.1 (2.3)

Fish 36/1322 20/1322 97/1322 62/1322 26/1322
meal (2.7) (1.5) (7.3) (4.7 (2.0)

21/52 14/29  62/162  29/101  16/40
(40.4) (48.3) (38.3) (28.7) (40.0)

52/1322 29/1322 162/1322 101/1322 40/1322
(3.9 (2.2) (12.3) (7.6) (3.0

Media

G.5.5.

Both!

Total®

Cultivations were carried out in various media at 28C for
7 days.

*active isolates/total 1solates, **active ratio (%)

bactive at both media, ®active at either medium

BE: Escherichia colt KCTC 1924, SL. Salmonella typhimu-
rium KCTC 1926, 209: Siaphylcoccus aureus KCTC 19186,
R-209: Staphyiococcus aurens KCTC 1928, CAN: Candida
albicans KCTC 1940

>

185 EE By Escherichia coli KCTC 1924¢y o
Lo3 40.4%, Salmonella typhimurium KCTC 19269
o 3lod 48.3%, Staphylococcus aureus KCTC 19169
3l 38.3%, Staphylococcus aureus KCTC 19289
tf 8k 28.7%, Candida albicans KCTC 1940¢) ol &} o
40.0%°1%lth & F S5 oA A FAld #Ade]
ehdh F7F oF 40%] SFE WA & A
ol 2] ol] A A o] vjEpuiT)

mepd] g E21ES i dFE A3ed #
ol = R7EA! UBEfR]E FAl A" TR Aol F

& 7oz dFobxch

01"‘

=olE U 59 E"v—v‘ﬂ*" S

Alado]] Ab8- ubd ol o] BAE F F
AFx Aol F-elgl 7467, z}od% Zol|A] Hz]gl
1587, AT z| Aol He]3} 202 F F 1,106l

)&t ZF 2] genusH B s E8A] AaE E3HE|]
1H.9kt}(Table 9).

2 A} 1,106 F T3l A 18.0%¢ alvdsh= 199+
F7F FAE el o] genusEH 2 B Streptomy-
ces?t 7174 2|59 +=d o] 5 15054 FAlo] 1}
v} 21.0%9] FAWEE, Micromonospora’t 1535
el Egd el o] F 25FefA] #Ae] el 16.3%9
M85 Nocardia +°) 1125 Hel¥g=d o] &

Foll A &Ado] vl 7.1%2 &AW L5, Streptospo-
rangiumol 1153 Fa)=Eleli=d] o} &= l_wr°ﬂf\1 A o]
velv}l 9.1%8] SAwIEE Actinomadura’t 185 H
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Table 9. Antimicrobial characteristics of the isolates on actinomycgte genera

e

Stm. Mm;;z, Noc. Sts.

Acm. Nep. Mib. Oth Total

*150/717**(21.0)  25/163(16.3) 8/112(7.1) 1/11(9.1)

2/18(11.1)

2/22(9.1) 1/12(8.3) 10/61(164) 199/1106(18.0)

Cultivations were carried out in various media at 28C for 7 days.

*active isolates/total isolates, **active ratio (%)

Stm.: Streptomyces, Mim.: Micromonospora, Noc.: Nocardioform, Sts.: Streptosporangium, Acm.. Actinomadura, Ncp.: Nocardiop-

sis, Mib.. Microbispora, Oth: the other genus

gl F G Ed o] F 27 FAe] et 11.1%2] #
MRS E Nocardiopsis?} 227 Bzl=lgl=d o 5 2
Zol| 4] Alo]l e} 9.1%¢] BAWITE, Micrebis-
pora7} 125 el =g=d] o] F 154 &A4de] veh}
8.3%2] AN g, 7|e} & 57t 615 -] H =T
o] F 1054 #Ade) dEht 164%2] AN EE
122208 b si=d

Z Streptomyces 5 dT2 7A%7F 21.0%=A A
Azl 16.3%0l Bldted vlwA & HIER s
3& e} 7€t 3 Micromonospora %91 73+
AA Ao} vt S 8d A= E vERH SR Ac-
tinomadura 5-& W53+ MR #5500 seiME
F8A4d-5 Jepdll k) vl yighot wepa] St-
reptomyces 5 Ha-ol] vlsled A9] 3 AmbAlLfol &3l
o] QA 8-S el HleoE e Ao
2 "ojzic}, v X g7hA| 9] vrdt A7) Sirepto-
myces < el X F=o] Streptomyces % T2 Wi
ool A ggh wlj x| G0 o] 7idE A2 Zhslste] B
olzlgt 7gre olo =z B AnbAitel gk wiekel+7}
woldel whe} via g i sle AR o A FIth
aelar At ARl gAdEdE A she Aol &
e Vel Hlxet A &Y sl vlEe o
ko) AT 28 Zlolr) welA texm Fa
ATl &3 58 AR o]dl Hi3gE A

2]
RS HEske 7o A4S e silch

2 %

AFeX S, FAGE Aoz, AHe 9 FAS
L Al 2R, 1Elal SASE AT A
A4 2063 8] EFAIERENYE Felsl 3 132259
U -2 Ao g Escherichia coli KCTC 1924, Sal-
monella typhimurium KCTC 1926, Staphylococcus au-
reus KCTC 1926, Staphylococcus aureus KCTC 1928,
Candida albicans KCTC 1940% 5%-2| A|§17l o}
shod drEAd-g 2 ARSEdT) R Avl kg sl A= GS.
S.(glucose-soybean meal-starch) #i =] 2} fish meal »j
A% 2579 A F AgslE o I AE AR
e Wiz, Algpad, aeja ddd SRR

>
8] &l o},

O A AA FFFelA 16.3% s 2167F
Fof| 4 o) velyron] A8 2 Staphylococ-
cus aureus KCTC 191691 o s}ed 12.3%, Staphyiococcus
aureus KCTC 1928l wisted 7.6%, Escherichia col
KCTC 19249 tisled 3.9%, Candida albicans KCTC
19409l thsled 3.0%, Salmonella tvphimurium KCTC
19269 thsled= 2.2%7}) SFEAES Yepl Ao o
219 22 2ped FEFA Y Sl FlE ol
A EkA o] el Hlxrh okt s B G
S.S. wlx|ollA] wljokEl #H-97} fish meal wl =]l u]3]
st g8 vl BIEZE ofa Egtot oF 40%
Aol dFslis ol ARt T ow] |l A FA|el] A

byt rEgF genus® 2 BH Streptomyces 2t Micromo-
nospora’t 21.0%2} 16.3%E 4 v} genusel] 3=
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