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Fig. 1. Map of sampling points for the isolation of actino-
mycetes in Cheju Island.
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Table 1. Number of actinomycetes isolated from various regions
of Cheju Island using different media

Table 2. Relative density of actinomycetes in soils sampled
from various regions of Cheju Island®

BA, Benedict agar; ASSSEA, AGSA containing 20% soil extract.

Sampling Medijum Sampling Medium Citrus Pasture Forest Island Hill Valley Top of Farm
point” AGSA? SCNA? BA? point” AGSSEA? field land 7 Mt. Halla land
I 10 - 1 a 36 229 41 10 9 13 13 9 17
I 14 i 2 b 40 YNumbers indicate the average number of actinomycetes isolates/soil
m 16 - 2 c 31 sample.
v 17 - 1 d 23
A" 11 8 2 e 42
VI 13 12 2 f 38 N . . .
VI 10 10 1 o 33 salts-starch agarZ AM2-31S w R v} Microbisporad;, Micro-
VIII 35 14 3 h 30 tetraspraZs, Thermomonospora peptonophilus 2 Actinomadura
IX 21 9 3 i 32 &0 FFEL FHAoR BeEd 4 9llon, thE HhA
))((1 ; z 1 IJ{ g o] % g ajAd Hls) gel wAE ATt B st
fou]
X1I 9 7 1 1 40 ATt )
m 3 AR AR AR AABTY 59 W R
Total 17 75 20 Total 437 o] Wwe ZA7le] EAX| R EE vl aE w2 HA o
JRefer to Fig. 1. L re e, 22359 4, €, AF, £F, $AAEY
AGSA, arginine glycerol salts agar; SCNA, starch-casein-nitrate agar; T Byl WA o) TherAw 7 B E ol & A2l e
=]
il

o it 225 THTable 1)

AGSA |2 ALg-81A] 127 X @A) 1715, SCNA Hj
A2 87 AR 757, BA A= 127) Aol A 20 F
g Relshgn], AGSA MA|E AHE3E o] = SCNA )

AE AR WET Be PAFE BT 5 AL B
ohuizt Wetel Wl ek chopellr. AGSSEA H|X S A1

12 Wl 137 A Pe] EF ARTHE 437 o YT
< s, 949 e So BAge] R A3

TZ]E E_)\}\.__H:] _]___1_7]’ JI‘O}'X]OH CL]-E]- T
7} A8 73S B9 vH(Table 2). Flaig 5°
ExA 9 Az 01]H AT 2 Ay &

= mu

Vg e el BT

A @7 5
e AR,

224004
2y % w%m a2l 371

‘rr-4 E
FrE FAN F2A i“ra 7 ]’XJ =t 1} Streptomyces sp=
31, AFEG A 71 AL o) uh o]
BEFE oty stach B A Auy o5 Bt &
Abe AES HoFa Qv

oA 307 ole] #FE Bl ¢ YR, BE ANE
A8 RE daict P2rel Fe) GUSiEh AGSSEA U BAIZAET MuEe WA Hs

£ AGSA v X9l 20%9] soil extractE H7}3 Ao = soil B3 £45 7035 FdA 52670 FE Ul R )
exiract 2] §71BT B So TS Lof WAR o FTHEAL AU TR BANEE 241G 2
AEO) £ FHE FE Aoz YZETh Martin 5 I} 0~32.8%= A&3 viX ) 2F D AAFY E2F ot
steptomycetes 2] WA soil & AAHOZA 4, EA e 4T A7) G A0R ehirhTable 3). WA
FA 2 ArAA FE5E 3 53} v Raus) ZFo wel FNEF AT HAANIET dE AL
%4t} Nonomura®} Ohara® = 37 WMo Balol soil- EA BEoF 27549 #5e) BEobAA, B9 colloidd)
extractE- 3718l magnesium glucose asparagine-soil extract 03t FFe 534 2 EA oorgRol B s]olshs
FAAE A AE w7t AV agard} vitamin B7} 37 T3 A 13 Sog FAREU,” olx)& g ie
Table 3. Occurence of actinomycete isolates with antibacterial activity
Test organism Medium® AGSA BA SCNA AGSSEA
E. coli 25/135° (18.5)° 0/20 (0) 15/64 (23.4) 201307 (6.5)
S. aureus 13/135 (9.6) 0/20 (0) 6/64 (9.4) 201307 (6.5)
E. coli+S. aureus 2135 (1.5) 0/20 (0) 0/64 (0) 17307 (5.5)
E. coli+S. aureus+P. solanacearum 0/135 (0) 0/20 (0) 0/64 (0) 10/307 (3.3)
Subtotal® 36/135 (26.7) 020 (0) 21/64 (32.8) 23/307 (7.5)

DRefer to Table 1.
?No. of active isolates/No. of isolates tested.
PPercentage of active isolates.

“Indicate the number of active isolates against any one of the test organisms.
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_4
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gAe Jehlg e, o] & 107) 5= P. solanacearum
o tleNE eSS eI THTable 3). E. coli, S.

aureus, P. solanacearum X 5% ZAA T taeir Bl 3
AL JERNE 10719 75 )41 823 7235 g
e wolwA, s Eoe] ARAA00CHA 305 FF
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24 AIFFE Aol o Aol ARt
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Table 4. Characteristics of an isolate BL106Ba

Fig. 2. Electron microscopic morphology of the isolate BL.106Ba.

Streptomyces &9 @52 H
albosporeus®?} 7V FrAF

FEReH, I FAME S

3 7102 LERITHFig. 2, Table 4).

Cultural characteristics

Medium Growth Aerial mycelium (color) Substrate mycelium Soluble pigment
Yeast extract-malt extract agar Good Abundant (pinkish red) Reddish brown None
Oatmeal agar Good Abundant (pinkish red) Pale yellow None
Inorganic salt-starch agar Good Abundant (pinkish red) Pale yellow None
Glycerol-asparagine agar Good Moderate (whitish gray) Dark brown None
Peptone-yeast extract iron agar Moderate Poor Dark brown Purplish brown
Tyrosine agar Good Abundant (gray) Light brown Dark brown
Glucose-asparagine agar Good Abundant (pinkish red) Pale yellow None
Bennet's agar Good Abundant (pinkish red) Pale yellow None
Nutrient agar Good Abundant (pinkish red) Light brown None
Morphological characteristics
Unit character Description Unit character Description
Morphology Presence of spore and aerial mycelium Spore chain morphology Spirales
Spore size 0.85%0.65 um Spore numbers per chain More than 80~100
Spore chain omamentation Smooth, aerial spore mass Spore motility None
Physiological characteristics
Unit character Description Unit character Description
Melanoid pigment Produced Utilization of carbon source
Diaminopimelic acid LL-type
Soluble pigment Not produced D-Mannitol Utilized
Utilization of carbon source D-Fructose Utilized
L-Rhamnose Utilized
D-Glucose Utilized Sucrose Utilized
L-arabinose Utilized Raffinose Utilized
D-Xylose Utilized Cellulose Not utilized
Inositol Utilized Maltose Utilized
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FAEA AQrhtoz MwrE BL106Ba 2 wjokel-S
AAWEF7E o] &3t S0°ColA] 10812 753 5 &
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A, R g I SATANANE TS e
A& eI &% Saccharomyces rocei 1AM 49912}
Tollulopsis colliculosa 1AM 44260 M= ¥ wE &
A2 B9 01}, Saccharomyces cerevisige IAM 45129]) T
AE Fe BAL WY ow Candida albicans KCCM
112829 th3iA= 8 &4 YehAA] K3t th(Table 5).
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FEd7t HA &2 duon, 419 M2 OE FHEA
HEo] dARTHA B A Al AE). ¥9t ole}, HPLCE #

Table 5. Antimicrobial spectrum of the active compound
produced by Streptomyces sp. BL106Ba

Zone of growth

Microorganisms tested s
g inhibition (mm)

Gram negative bacteria

Escherchia coli ATCC 8749 25
Escherchia coli O 157 :H7 25
Alcaligenes feacalis ATCC 8750 27
Flavobacterium aquatile ATCC 11947 17
Pseudomonas solanacearum ATCC 10692 20
Gram positive bacteria

Staphylococcus aureus ATCC 6538 22
Bacillus subtilis KCTC 1023 23
Bacillus cereus KCTC 1024 24
Bacillus licheniformis ATCC 9945a 24
Listeria monocytogenes ATCC 19111 18
Yeast

Saccharomyces cerevisiae 1AM 4512 12
Saccharomyces rocei IAM 4991 19
Tollulopsis colliculosa IAM 4426 18
Candida albicans KCCM 11282 0

DADT A, Sg~210,4 Ref= 40,80 of SIGI0TEZ.5
maAU | !

135074

ol o ‘

T T T T T T T
25 S 5 10 125 ki3 175

Fig. 3. Analysis of antibacterial compounds by HPLC. Mark
(#) indicates the fraction with antibacterial activity.
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Collection of Soil Actinomycetes from Cheju Island and Screening for their Antibacterial Activities
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Abstract : Soil actinomycetes of 703 strains were isolated from 25 sampling points in Cheju Island using 4
different media. Arginine glycerol salts agar containing soil extract was found to be the best medium for the
isolation of soil actinomycetes. Soil samples from pasture land showed higher population and diversity of the
actinomycetes than those from citrus field, forest, island, hill or valley. When the antibacterial activity of the 526
isolates was tested against three bacterial strains, Escherichia coli, Staphylococcus aureus and Pseudomonas
solanacearum, the frequency of the isolates with antibacterial activity varied much depending upon the media used
for isolation and cultivation. BL106Ba, one of the 10 isolates that showed antibacterial activity against all the
above 3 test strains, was chosen based upon the pH and heat stability of its antibacterial metabolites, and was
identified as Streptomyces sp. based upon its cultural, morphological and physiological characteristics. The partially
purified white crystalline substance obtained from the culture supernatant of BL106Ba through cation exchange
chromatograpy(AG MP-50) and three times consecutive gel filtration(Sephadex G-10) showed high antimicrobial
activity against gram positive and negative bacteria, but low activity against yeasts. The partially purified substance
was found to contain at least four different compounds with antibacterial activity by both thin layer chromatography

and high performance liquid chromatography.
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