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SUMMARY

Actinomycetes are the main producers of antibiotics and found in any
natural ecosystem. Cheju Island has been known to have biological
diversity even its relatively small size. Soil samples were collected from
25 points in Cheju Island and used for isolation of actinomycetes.

Four kinds of isolation media were used for selective isolation of soil
actinomycetes that total 703 strains. The greatest number 437 strains
were isolated on arginine glycerol salts agar containing soil extract, 171
strains were on arginine glycerol salts agar, 75 strains were on
starch-casein-nitrite agar, and 20 -strains were on Benedict agar.
Considering regional distribution, pasture land was the best sources of
actinomyceyes in terms of diversity and population density, and then
citrus field follows.

Only 526 strains out of these 703 collections were screened for
antimicrobial activities. They were cultivated in a small scale using the
isolation media and their cell-free culture filtrates were tested for their
antimicrobial activities against three bacterial strains FEscherichia coli
8749, Staphylococcus aureus 6538 and Pseudomonas solanacearum 10692.
The frequency of bacterial strains producing antimicrobial substances
was widely different from 0.0 to 32.8% depending upon the medium used
for isolation and cultivation.

Ten actinomycete isolates that showed growth-inhibitory effect on the
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above three test strains were selected after primary screening. Among
those, an isolate 10-6B-a was found to produce antimicrobial substances
that had strong stability in wide range of pH and at high temperature.
The isolate 10-6B-a was chosen for identification and characterization of
its antimicrobial substances.

Identification of the isolate was performed according to the methods
and keys by International Streptomyces Project and Bergey’'s Manual of
Systematic Bacteriology. From its morphological, cultural, and various
physiological characteristics, the isolate 10-6B-a was tentatively
identified as Streptomyces sp. that has spirals with 80~100 spores.

Cell-free culture filtrate obtained after 9 days’ aerobic cultivation was
used as raw material for isolation and purification of antimicrobial
compounds. Cation exchange chromatography on AG MP-50 and three
times consecutive gel permeation chromatography on Sephadex G-10
were performed, and then the fractions with antimicrobial activities were
dehydrated resulting in white crystals.

Such physical and chemical properties of the antimicrobial crystals as
solubility, amino acid composition, UV absorption spectrum, antimicrobial
spectrum and various coloring reactions were investigated. This
biologically active substance was more soluble in water than in methanol
or ethanol, suggesting its high polarity. Its hydrolysis by acid revealed
no free amino acid, and its UV absorption spectrum showed maximum
peak at 210nm and minor shoulder at 283nm. The antimicrobial

substance inhibited growth of both gram positive and negative bacteria,



but showed species-selective inhibition against yeasts.

When the active substance was tested for its coloring reaction with
ninhydrin, H2SO,;, Ilodoplatinate(potassium) and orcinol ferric chloride
(Bial’s reagent), only ninhydrin made pink color development and the
other three did not make any observable color reaction. This coloring
reaction suggested the presence of amino group within the substance.

At least four different fractions with antimicrobial activity were
revealed when the partially purified crystals were analyzed by thin layer
chromatography(TLC). Analysis by high performance liquid
chromatography(HPLC) also showed the similar fractionation pattern to
that by TLC; four different fractions with antimicrobial activity were
observed. Thus the antimicrobial crystals were finally further purified by
HPLC and the resulting three different compounds were analyzed.

The partially purified antimicrobial crystals were analyzed by both Bc
and 'H nuclear magnetic resonance(NMR), and the purified compounds
were analyzed by 'H NMR. Even though their identities were inferred,

more analysis data are required for the determination of their structures.



A2 23 -4 diF HFAHY A7 7leo dAd Pl
1,000,00070ll 7}7he HAEDo] & A ot o] F Anl o]de] nAE
S X AEA £30E AEANZRE EYdE REo|Y o5 HAE
A FAAN AABAHAEAY FE 100,000F] 7H719H, 1 F vABM B
gld FAEFol o 10000F o2 & RES AXFu Y. EF, H2E
AT 71ed ASHY M, 2L EYd 24 281 s o
ARE S ot e A8 T UAES o83 FAEHY JEe
A&z 7193t gko

Ny E& 1 F(species)o]l ThFE Brt oty 22 F YME X2
e Aeddisds Eadtn Ao weA, e TFHY ALY ER]
DAY AMIEERE EEH oy, FFAAEE, BEE $A 5,
FRAAGE7E EARAY), FUGAA(FASEGE 5), AFAHJ(EWE,
HA7MA %), WEA A (biosensor) 2T %Y SolA BLE F U&
FAYE 2.

HetErge] wEd tiEo] A FHE AFH stoh a8y ol w
Aagyol MAHA F2 AWE, 53] HAA F FEW il e
MEE DY, Z4F FAA WA Fol AT Q] ARS AYstn
At ok Ze FHE WP, AR S AF AW oy, &3 T&
Age] BEHor olgstuA st A7t T o] AFHoz o]FofF

O

agleh ol FAd HZate WY Fo e ddFd TH AEA
UE FH3te Zolt AEA FAAE Aea g4, 4438 s 58
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a2 o, B2 FEE W 2 FES A U 71E v

S WYez JhFstad &xo AFF WHo|FE LS
T Ae BeE ded, 2383 X e 2L #FE AAAZYH
el gt of 3t}

e Il B FAPY' S HEDYEY BEFH A& st
o8 2 FAAYS ol §std P& o] FAHEW BT Ho=R
Al Z=o]l BEAY BRE BAAES 7ML U AIAL BE F
ol g AR o4 2 FHYZ A, M2 A7Ie BE TEG A}
gAe e T 57 ° gBotd, F4E Fo AT A& =RG
50~100¥ © wE S AR gloh &t 10~20%9) Fol 30d
Holl 2Fd 971 Az, WY 109 Fo] ATFZAA AtetAn e R
2 #4532 v (Abramovitz, 1997). FA =3 E7HES A e vA
=9 T 42 vRVHAE Al E Aoz FAHHE

AP LdA =T HA AAsA T e AAHAAM TR vAEA
VS g1, REF}= Ao AFES & F At MRS £33, BE
doAde s Z=xste FWAM 299, 1980dEFEH rF2 YL
i 5sds A ey, v 19879 E Pl Eo] 539
el Hu o

AFEs i 1,950me] Fepites APow, F2 Agd AIEES =
Moz ste B ofddist olddirt = VF ToE

g BELS Efsta AttAFE, 1997). 3 AFE dtde 24 E

A

il

rr

ofy

o

11F, 5248 52%, Z2Xx4F 80F, TX4E 282F T F 425%°] ASK3t

I QITH(R, 1988). AFEe) AEAC] Holsite AL v E Sold



dAZ A $196)°] AFEW EF Fo A wHFe
Beta, ety 54 /7o H(genus)d WAZRA BHS A,

Streptomyces <9°] 626%% A3 ow  Micromonospora 4] 16.4

X

A
]
ot

%, Nocardia form T°] 86%, Actinomadura 40| 2.2%, Microbispora &
°] 1.79, Nocardiopsis %°] 1.6%, Streptosporangium 4°] 10%, 1}v]=]
718k o] 59% 4 REs: Ut Aow BIFHYUY olE AFEI} B
T vaste 2 Aeole flov, MYEFOZRE Micromonospora 43
= YT FYEVF gon, AF WAMFEFH thAIE A Rao
A B3 AYL &S AMEL A Ao Agdt 28y 809
o oolF9 FA4F AR ML s FHog FoF vz LD oAxA <
AHE o2 Tl AEe] 3 A dEo) sln gtk 53] B ¢y
W 2 3 AFAEY 23 aeu A L AAHSF 27 5 4
A R oy} /I SYAE 2 FAA Akl MHAE 5y AFm
ATHAFE, 1997). T2y, plAEo] AP T FoAol uFoe) Ry
5o o
2 AFAME vAEAYY X A AFEY 2570 AH) Edo
H Bdds 29 - s335o, A9y 239 F8 #28& w9 v,



1. YMA

1-1. ¥ Add9 53 2 F84

1875'd Ferdinand Cohn& Alge] #E# AMo2RE A 2go uyds
< w83ty Streptothrix foersterizt E3rth 2@ ¥ Harze ’\.9] Ay
(actinomycosis)ol A ##H vl W ES Actinomyces boviset HH3gch 1
g 2ojol A} falF “actinomyces”E “ray-fungus”E 9u]slH o}AE “ray-

fungi"® &3 231 lth(Lechevalier$} Lechevalier, 1981).

lo
hu

WAFE Z7lole 3 Feloh AEF S fAbske Aol o 3

fe
e
i
a4

oy, a2 F 197049 ol28 HME W fAAZE FAstE @7
% G+C o] =31 (Woese, 1987; Yamada®t Komagata, 1970), 23}3l=
BAEE 7H AHAEYPY v ol 70S ribosomed ZHA T Qe A
Axde] 7|27 22 peptidoglycang 7FA L Qe A SO0z XHE Ao

%3t Aoz B HAATGEH} . 1995).

¢

Actinomycetales orderdl £3l:= YHWEZ FAIAOZ A{3E EHS
A SR, 1987) vle- o3 ded, ey EAH4E z=r

oX
=
Y

(Tanaka®} Omura 1990). 713 kA A A 4 o #3l & thallus9

O
AR e % SAY Aolgls ®Bux th(Lechevaliersd Lechevalier,

o
r)-
el
rlo
e
T
Z
)
o
=
X
=2
2z
e
o
02
FﬂrJ

AH(substrate or primary mycelium)

7bowx] &Hog AAed, F7] FoNAME 7)TFAHaerial or secondary



mycelium)E A} Fig. 1614 2 A¥3QA A% 2y & B 5+ 3t o
H Aols dgTAY AEVIe] Aol T URE X N == T
de FHE EFoIY. o5 ALY Eole XA (spore) FE I
(sporangium)< HAF. I I HE(flagellum)E 7FA 2 Qlo) &
A A= ATHCEFH S B, 1995).

FAdE B E FoAME FErt 7bg B3| Aol th(Woese, 1987).
olg& dwtuiAloA A A 1 YFEEE GutHA ARG =g

of

ok

t}. Division cycle E. coli7} °F 20%<1d H)&)jA BMFL& 2~3A7t0 2
A Ao ojgo] MATFE Ao 5A4L Ul s 3o
ot Hl=d S-S el 2R3 Ad s 3019 AAWA A&t
u] A& ol (PR, 1987).

ol WAHF2 AW o] Hy|k AN FAEAY gL F8F

23 thAHE RS AN BEAR FFY 7)A ¥, 121 §ugHo &

-L?-(-'t

-

o
&
v
i

< &ddl F5 o (Lechevalierst Lechevalier, 1981)2 &% 3}7]
HEol, Ao r o HMEE olfHY ston HA FUEAE Bu
22X AEA screening® /ol HA:, hAMIES AFA 71T W
A7t Bo] o]Foj A HTanaka® Omura, 1990).

& Aee* EA(fermentative, oxidative metabolism), 3 & &H3
S deieh <t A9 Helet & L Wi, sclerotia, ¥,
=42 e ¥A), BeA EA(EAEAY), 28 33 SEHAEYa A
MEL] F4 AE

, AWrAkel ZEF ) josprenoid, quinones 5)& 7]F o2 o

2] T(group)o.2 BEHF AT
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Chain of

conctinspores

)

Fig. 1. The cross section of an actinomycete colony with hypae.

The substrate mycelium and aerial mycelium with chain of

conidiospores are shown.



FA AT F oY & Foz Yoy o sty £Hog Ag
3 Bon 7|E2H o2 EFd FF3E 2714 #el(oxidative form)S] TFo)
I, & due AlRelU TEY B SN Hxz A9 ¥4 e
(fermentative type)9] F°]thH(Lechevalier®t Lechevalier, 1981). 714 #A
T2 FHTHOR v g it} o5 J|FA} Byl oYzt T A
A =t e o]59 FFTAE ofF F 2eHo] U gow §
e Aok FH, PATY GlREES AsAolm Fr)Aolth o5 &

(genus)S FEHsHH, 284 ez g8y 7]Eo &M HA EFH7
7}58lth (Lechevalier®t Lechevalier, 1981).

1957d e 23 “Bergey’s Manual of Determinative Bacteriology” ol &
970 £ Aol 7IEHe] oy I F hRELS Streptomyces &l &
3= #F AT Streptomyces & ool &£o®E  Noardia 43
Micromonospora % &°] T84 RuseE A=Y 2 F 1960 &
oAMAMN N2 FAEA Lol Frhstm, 19 A WM ths
&3 Fo] Rugol wat WHFe ERg EPdo] BT 1 olfE
MEE FE0] g F740°] glol AeEHA7] "ot o] TAL 33}y
A3 A 19643l ISP A (International Streptomyces Project)e] 4}
th ISPell& EFE3std wd we}t 450F 0] ZEdAey, FF(strain)9 ¥
HE WA AY. A7 e E241EY) Fe(Fig. 2), EAFEH e, ¥x
of M7z wjHel M7 84 Maep debd Mo A oR T2z g

29 o]&AE 71Fo 2 E 739t (Miyadoh, 1990).

Hl & ISP= F9 #Aolu, AL Alole] ARA disiMes AEEA
ERHA, A sty Pefo] ik A e 2 Streptomycetesoll A £: 2]

Mdel B&aA FA4=3A. Bergey’'s Manual of Systematic Bacteriology,
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Fig. 2. Schematic diagrams of substrate and aerial growth of

genera of actinomycetales.



Vol. 4(Williams &, 1989)ol= #2¢] #34 SA4F 384 548 £/
JNEo 2 AR, #A 6702 £o] 3 MY Streptomyces £0.2 E%E
a1 FY EFE YA EFEHC B ZA ¥AEHAY, S
Foll #% 285 F 1399 54 FolAM deHoZ FaA =Hojst

9 FEstd aeln AN dAE 3B SN 2284, BT,
Hgaodd o] 84 Fol WE 104709 FE 22 o]F oz JrhH(Miyadoh, 1990).
3183 ¥4 FAE JhE8l3 ¥ paper chromatographyol] <¢sted Al
Xy F4 AE<Q diaminopimelic acid(DAP)2] ZA & A #As = Wy
S 2 meso-8E Noardia, L L-8& Streptomyces® T84 HAoh
(Lechevalier &, 1966). ©]o] 1970dol= A x¥ HE 246 we} A A

I (cell wall type)o2 Yol WMF £8 BEHsA do=zZH Qe

%ol §£3] F718tA HAtH(Lechevalier?t Lechevalier, 1970). o] ¢} 37
3] AWM 9 (rare actinomycetes)e] ¥&l7F w3t A Ho] dajo] o224
A}

et AT £ ERVELEE AEY o 7 RN E 5 D
o] F 5 (Lechevalier®} Lechevalier, 1970), X%4te] £/ (Okami %, 1970),
menaquinone, 1A A2l £/ mycolic acid® #%, DNAY G+C 3% 5o
AT

Lechevalier®} Lechevalier(1970)9] 6009 w50l A3dsls 37|14 WA
of Ay R} ME J7MeddfEe T8 FAAES BEE Bad 93
A, AXE At F9 THRI AEYe 24 & dZded A18E F
qow, Fo] FFe et ERTFHoZ K& 10719 Foz 74 B4

Watanuki®} Aida(1972)= Bacillus & A9 257 oA AT FAHA
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+# %, menaquinoned] FTHE T3 Ay O Moo= AME Y&
Bacillus %°1*4 ©@X menaquinone-75t°] A& HAUG. @A AT B/
stA HAh =3 QIx A

€
e 37178 BATEY vad £33 A2 uANAN T8I FEE BAE

o

32l 71F2 2 menaquinone 4§ o]
= .
[e)

[N

t}. Lechevalier 5(1977)2 A4

e
2
il

FHe QA9 FRFL 1E0

fu

HAFE 57 £ EFsA.

DNAY G+C =22 ol g WAde] de HAXEAY] SAQZ FEEh
dukz o 2 WMo G+C FHLE T o WA T nocardiae®t mycobacteria
o] G+C ##EH2 Hud ¥ H(60~70mol%)ol Z3t}. Streptomycetes
9] G+C &H& vuA ¥ ¥H(T0~75mol%)l sFETt a2lm I

HEA Bdde G+C T

o

] ¥R A 2-2(44~54mol%) DNAE 7Hx i Q)
T Aoz B uxdH(Lechevalier 5, 1971).

a8 FAAESH WHez 55 rRNA(Fox$t Stackebrandt, 1987)%}
16S rRNA(Embley &, 1983)9] H7IWide] FAlx=d @& AT 2AHH 4
T7F BEFHol 2857 AASAY. Park $(199D)2 344 WA HFH 35
A1 Streptomyces % 18] 3L Streptoverticillium baldaccii® 3+ FF oA 55
rRNA @719 & =319, Chainia, Elytrosporangium, Kitasatoa 181l
Microellobosporia 5°] Streptomyces %43 U3 £o2 ZHFsdof "o
dHE FHE F AU
o] £ F& oW mAERGE Tdste 509F9 WA TF £ol

BuEAot. 2 FANME Streptomyces 4:0] A thRste], 19933 7|Fo

(

rie

of
4

A

LU

ol

2 2209%Fc°] RuHATHShimazu T, 1993). &HA, 1994:de] 2PH

e

“Bergey’s Manual of Determinative Bacteriology”dl+ % 87§ o, 487H

=1

o] WMol HuEAHHolt &, 1994). 28i4 71Ed v e A=ZE
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Aoz 54 BAIAE J7MXE  Catenuloplanes(Yokota %, 1993)¢}
Couchioplanes % (Tamura %, 1994), A& 2 %9 sporophoreE 714 &=
Actinocorallia % (linuma 5, 1994), T4 W< Lentzea & (Yassin %,

1995) ol o A, &9 F7F AL Frksta Qi

PAFE EYGS v E3e A, v, 259
AEAE, 89 WA, widE, 39, d3 59 FEAE, W), g

HE 5 Ao RE A3 2 X3tm 9o (Takashi, 1987), EF WA F

ix

2o 29, RYE 22

o] UdwrHQl B X = Streptomyces 4] 694% 2 7+ o] EAdtn, 1
9822 Micromonospora 4°] 11.4%, Nocardia 4°] 6.1%, 181
Streptosporangium %°| 2.0%% VX33, Actinomadura, Nocardiopsis,
Microbispora 4 0] zb7t 09%% ¥ T B aE A o+ (Lechevalier, 1989).

S E A3 F(199%)0] FH WUEAH BATY & dFH L x4}
g Aol o3, Streptomyces %0 684% 2 717 o] EAstu thg o
2 Micromonospora 4°] 6.2%, Nocardiaform w°| 9.1%, Microbispora 4
o] 6.2%, Nocardiopsis 4°| 27%, Actinomadura 4°] 23%, 181
Streptosporangium %0°] 18% ¥ ¥¥31 e Aoz B 1P ot
A EY T HAdd F dlth7t Streptomyces 40l @ 4 Qlth

A S92 EY FHOZRE o] 50cm olWollA A 656719 %
A 5, 223 357 BUAIRERE, 242 FF7F o] 10em oW A2
8 ZtzE EElso], EHA 10cm Alololl A F B2l 759 70% oAl
FHEAG 2 Easdt 28y Woodruff(1989) EY AT ZEHF
AofM FHPAHQ RztEtE EY Zold mE #23 Wiyt g4 Ao
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B

1-4. A7 9 £9

Ayt o Eckd EAlste PIAE F 1% Ulwte] £, ol&H1 Y4
metx] ZAAA = ol AR o] & A & w9 WMol Bo] EAsL
Aow, o] 25H AEHo] AL @Al Rolth(H, 1997).

YA Ao A BATS ddHeor Bstua & dee
T de] A Ady A, aHAA A5 AA HEH dHufR] 4
ARE, A Wiz wgFrIzre] AY, ¢ e AnAE o|&3 BE
2Ql e M Fo] AFHH(Z, 1992).

gl e Aol JoiMe EG T #F7E AE, EG FH, AA
2 E E 2R F719 £3%, 193 pH §Y #FA2VE meEH ok

gtk (Rothrock®} Gottlieb, 1984). 1ejal WAFS aHA oz 27 9
s WMo dgS FA FE " HelA FZolu AT A4S AA
AU AAs = Zol Hastd. olgd &S A7) A A7 E
g - shebd Ha el s Aok = AT Y 2743, AEA
54, dAA g 44, By EAEE, E, 9o diE WA Fol
HAXNEZHE EAH EFT(taxa)S HAH}A LT F AES HF= A
27} 9@ 7 Adoke Aol WA =3 54 3 H(probabilistic identification
matrix) Wel 2zt #o] 1 Qe A2 FA FolAM b AL ¥4
(diagnostic character)& A¥ & 4 = DIACHAR T2 138§ o] 83td
M Ralg wiAE aRHog AL 5 YH(F, 1989).
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ATEEZE MAES FoAY, v4E

=
Aste ENRS AU 195590 = 5006 %] AT o] 2o

g3 A o adu HA FAELZREY F¢sid FHY FEAY F5
TS XA

100,000& 1 7Hgtet. 1 Fel& WA macrolide, tetracycline, ansamycin

= 3% wo 25 1 v B-lactamA FEA 8,000

aminoglycosides, 18] 1 anthracycline fr=# % 4952 2251 9t}

-1. FAEA FHY 54

FREEL FH Fxo Aol wel F-lactam, aminoglycoside?,
macrolideZ|, polyene?, tetracyclinel, peptide”dl 502 TR0 ojorE
Al F23 AAE AR gk AdH oz F&3HA4 AlE =D 9
T AR OS5 2E A0 UM

B -lactamAl &§FES g3} 2
1) Cephamycin @ Nagarajin 51971 98 Streptomyces lipmanii NRRL
35849} Streptomyces clavuligerus NRRL 35852 %€ Hal® Aow e
v AT dsiA FH FFEHRE Jehe, 2+E B -lactamase
of thalA penicillin2th ¥ RS za Q)
2) Clavulanic acid : Reading®} Cole(1977)9l )&} Streptomyces
clavuligerus2 58 #2l® 232 E coli, Klebsiella aerogenes, Proteus
mirabilis, “18] 3 Staphylococcus aureuso ] LA = REL T Iaia] w

< B -lactamaseS & H}H o8 A& 3},
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3) Nocardicin : Aoki %(1976)dl <28 Nocardia uniformis subsp.
tsuyamanensis A E2ld FAe AAH o2 Proteus, PseudomonasES ¥ 3}
st 29 24 Aol g 3y A4S UEhgE wiE £7F A g o)

Fr8AAE HADL len AL e o gy )

4) Thienamycins : Kahan 5(1979)9 28} Streptomyces aattleya@ 3-¥]
weld Aoz AL REFRv g% GAHFI Pseudomonas
aeruginosa ¢ T& XS 18 AT So W& §2€S Y= BHY

o] 9ol % penicillin, cephalosporin $©] Qlt}.

Aminoglycoside A #3&2 g3 )
1) Gentamycin @ Weinstein 5(1963)° 284l Micromonospora purpurea
M wEelHden, 4714, F84e WA Adow £ EHo FT{og)
2% 343, 53] Pseudomonas aeruginosa T3 WA 7e FF A
< YEdh
2) Sagamycin : Okachi $(1974)ol <28l A Micromonospora sagamiensis
var. nonreducans nov. sp. MK 62014 #2¥ gentamycin C T 23 &
2H, g, aejn gAY 540l 498 F4% Aor mumHz g
th. @A Pseudomonas aeruginosa #FNA Rt 73 A4S Y=
Mol g2t
3) Nebramycin : Stark 5(1968) 9 &iA Streptomyces sp.olA 2al=d <
714, 84 FAEHo|h

o] #]el %= streptomycin, neomycin, kanamycin %°] %1t}

Macrolidel 33+&& oS3 2t}

1) Erythromycin : McGuire %(1952)° 28} Saccharopolyspora erythraea

_17_



oM Ee® WA e Fuae AHold aF FAE, 21F A4 TF,
eI} Fo 28 48 welth

o] &Jol X% oleandomycin, josamycin 5°] o™, o]t §FAE FRE
d ansamacrolided] #AEAZE rifamycine]l 22 A} Rifamycind
Nocardia mediterraneiodl X 2% TH M) AAHAY L2 a8 %4, &
A R AT A 8498 JeEdg. @4 28 N2 s 2o
AR E I YK 9 HH, 1995)

PolyencAl A& AL cholesterol®} ZAdsle] IdF dFo) 283 &
#7F dey, AU FEAE ALgFoz ZAo] v ofd Ao|rh
HE A Ao 2= nystatine] ¢ A Yot

TetracyclineZl &8 H 2= Streptomyces aureofaciens®t S. rimosus7}
Z+zt AB4bek= chlorotetracycline® oxytetracycline® Al 20 2 tetracycline
o] WHHAT. AIRHIIARZ AIEH7| T 3o}

PeptideZl 4 &42 7 FAAS EX} T4 vaia HFygoz
< 79 simple amino acid®} imino acid F&A FEgto] mAE A
SEERH FHAY. AA A &3 peptide FANA EF 3 FH o}y

Eabo 2 A4 E 200~30070 oo FAMEHC] WAL hRE o]

~

Hm
it

g EHAEL Bacillus$t Sterptomyces sp.Z5E Eglfrt}h ol& 33T
€ TASE ol Ate REO ojrxAlF FEH o R ofF FAI Roz

H %5 ok(Berdy, 1980b).

I Y& peptidedl EHEF Fol+= cyclopeptide®}t depsipeptide’t Lt}
olE 3¥EE EF o}v] =2k non-proteinogenic)®} N-methyl amino acid,
dehydroamino acid H+= serine, threonine, cysteine® X33} peptided]

AAR ol 9siA FE 5= heterocyclic %9 22 proteinogenic A T3 2]
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3}8 2 modified versionE3 AFH Holth 53] o5 ofmlxitd Awt
o AVtFREAPozE BAlHA v Ao LA Ao &A FuiE 5
22 Hrtstd AFERsFoEA  oirxite 77 W HG(Flirigt

Wenger 1990). Bacitracin, gramicidin, vivomycin %°] &# 4 3t}

A&d FYEAEL 197080 ojdo HA"E Zo] gfFEFoE 1980

o] Fol LAY ASL o}A AAAY FAY ABHAHAE AR 2

g zx e Agolth(ol, 1992). EF 2ol S 7tF Ao Az %
. 2aE 44y Z0 2Hom FAAe FEol Wwsy, o we

b o

NEe) A BT BFe Feje) WY FFe) A Fal, AT o
F opigel wHe nAUdEd i 4AF EAz dFsHe A
(Ormerod %, 1990; ®F %, 1996), o|n] 24 + gl FAA S Bol A7
A =9

kAol HAFAY HAEZALE AAstE B § A A V1Fez A
& zHA "Athk(Levy, 1992; Salyers®t Whitt, 1994, &&3F, 1995).

) &A# 2] multiple-antibiotic-resistance(marOPAB) operon°| Z}+& 34t
Ao g WAA WHA(intrinsic resistance) &, T&7F ©& A7 FFHe
gAAs HA4Zd d WS 2Este Aox: 43 UAtHSeoane
7} Levy, 1995; Martin %5, 1996). Ormerod 5(1990) &-& #<lz} Qe 4

A2 25 QAP rifampinol] A FaLFrE FAste AR
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Bustn 1oy, I Bae 5(1998)2 Zdl ol A rifampin W4 & <ddo)
TFE AU A Pseudomonast (¥ S, 1994)0lu,  Neisseriae
gonorrhoeae(Knapp %, 1987), 18] 1 methicillin W4 staphylococci(& 5,
1995, Chambers, 1988) &9 oFAA &4 =3 o ANEok x| A5 o] g}
Wt olg WATESd de) MEHoez 2o #d7FHS 2 UAY(Silver
¢t Bostian, 1993), B2 £79 H7L Zo|AY 4FS AT & =

M #4E Ad FAAY sfgo) 2 H 3 9 th(Salyers e Whitt, 1994).

N
w

AR E o] 83 FPEA AN

TS 0]8F FAEHY B 194090 Waksman® Woodruff7h
Streptomyces antibioticus?| A actinomycing 281, 1944 o) = Schatz
5 | Streptomyces griseusZ ¥l streptomycing 2z]35td 77 Mol g
A2 ALR-3IHA Streptomyces < ¥ 3HE WM T 7 (Actinomycetes) = 3

B BAFFRA Ao JHow Fad DB 45

THet 5, 1991).
e FYEAL vPE 53], HAFY ZFold oA A A= o
(Salyers$} Whitt, 1994). v] 29 A}AMZ 2 HE wrs 10,0009 & 2] 3

o
A2A EH 74% ool ATl oSN AW, o 2 75%%=
Streptomyces %025 ¥ ke AolthLee 5, 1995). 53] Streptomyces
2 2E FAdAGE Aoz g2 dgerta) FAZ AL Masi=s} &
W, dHoze EHAHOR 4As B2 ZAA 2AY $Ag AR

S AT s BEAS Yz ok 3 A, 1997).

AELs] A7l 2% FEs] 3 A9 ug AMdA B21 By of
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Heh, #4Ed Adss TAFATS FA6 dojvas dato] w3
o, WA 23 YAt He R M2 "W B Y= Ao
2 ARHT JTHE, 1995).

dubx oz vAAE 9] 23 AR LS PP BT Alolo] et A s e
o %2 A4 Ech(Berdy, 1989). FHEF =F B ojmxi YA S
2E 12 AR S SHEAE ol §3ld 23 thAte E8d MY A=
= AA AdEE, 4" FAEALE gA] dATALS AR B4 Ue
}geEr Adgdn o APAH AL S e FPTAL g
o2 47 AMME AEAE 717 Aozt Dastch(A T A, 1999).

FAEA) APl ARA AFRHAN T 2HHT YERo W A4
g 7)2e obz WEEa] Fou JFHE Y A(EEY, YU}
TV ARG, B&ole, AFEA 5), ANE Aol AR AT atg
Stz R A(JAAIPF2Y 4, zeolite, BHAMTLZUIE 5)o H7h AEXW FE2
d, =8 -8 H A (pH, 2%, 5714, 4AFS ) 5o g o
= Aog gHA vk, 1992).

Malpartida®t Hopwood(1984)& S. coelicolord) A actinorhodin A 34 &
Axs F2dste FAEAS AQAsIA g WolF S coelicolorst S,
parvulusol E=dFe e FAEZH AAHE FAANALS B oY} A=
T =AY AR E FEsT ol RAHA 2ol FHEH PAS
AT T2F FEAE ANEAY o] F FPBA AFAH FHAE F2Y
sto] FAEH AP S&3t= dF7 @ietA o]Fo AT Diez 5
(1997) cephalosporing A4tst= #3F9 Cephalosporium acremonium<
A 2oz AANE FHAND 5 ddeH, AFAH fAxY F

g F7MAIIN A4 EYES FWiA71x, uelsb 7-aminodeacetoxy

_21_



cephalosporic acid(7-ACA)¢} 22 AMZL AFA 53 2 penicillium G2
A & olEol ¥ £ 9Uth Kim $(1995)% aclacinomycin A9 A A
o 2l
F9l aclacinomycin A A4E F AU o= AT AN FA2
2 AR dEE 2070 o4 fHA7t 229 H A (Chater, 1990). ©

ERHERE UYoR FABYY YAAS AL + A= AsHL

]

2

A BFEFRG Wo|E Streptomyces lavendofoliaeo| A} 4v] A&

rlo

dolF= A7 HAHYu 5, 1992).

ool 2R FAAE Ao AFE AA F wgoz Yy 7
FAAY T2E WA FEHS oAU WHTFY detd S &
¢ EAE Ao AEd AAHAY DPEALL BL N2e &
e FAste Zolt a3y e gA42H TzE WA=
71€d A2 5 A2 74 ZAH 7] gEe] RAeAN HAste A
T PAEES oz, o3 vl PEAAL PANE Fol|M FEBA
= Ad 224& FMstele A7t 2ue] o)1 QUthlee 5, 1997;

Kawauchi &, 1997, Kajimura %, 1995; Esnard %5, 1995; Kim¥} Hwang,

iy

N

1993; Park®} Park, 1994; Yun3} Lee, 1994; Kim %, 1998).

AMZE FAEAE 2As] 9% 71ed 4R O M2$ AT
TA, @ AR A M4, @ A - e g @ 2a - A
AR F2ER 7189 &4, © F7184888 39 AA, @ AT &
T 55 7 U ol2ld AEo M2 YA BHHY) yE o=
TEE dtojol FTHEH S} B, 19%). 53 N2 njyEe

2] , 22E FF7 EAY AYBAHERS AFHT 5
UE THE 7ML A ddeEy, a7 EHE AW 270 225 2w

I Eel ML Sle A¥A Y%l AdE 2dHA Rio Anzoz
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ATt Yok 2FE ARHow FAuT 5 A B9 2o g
B oAZe vAgAe] B3 guel Mze WYrle At Be
TE o}F FR3THY 5, 1996). =, Al SR Am D s %ol
=gdso} HgHw N2e FYBA BAY FFo| YT ¥ & Yo

et =, 1995). 1970 d el S0 wHE FNBAS L sFo A

o
u

TEHOZ B duAol AolM B H2e PAETAL WA SlaA
GBS Vs UF BHTS Sold WYor JAAZYY B



mAs 2 %4

1. YMAo R

1-1. B ¥4

FAEE s st AFE AAD

tlo

s EFARE AH}
AH(Fig. 3). 1x2 1270 AHA FAA=2 A8E AF 8% 21 (random
sampling), 2xt2+ 137} A F A # Al A o 2 (systematic sampling)(Crepin
2 Johnson, 1993), 1Elx FEE NEZE Zo]7] &) AL 10km A=
o} AgE FAs AHFALZ, 1997).

7t A2 %A 20m AE MO WY ELS FuF A3

ol

tgon, A=
A ZHoly AXWANAM 10em HE(H 5, 1997, Takahasi 5, 1990)7} %)
o ®Folq AR

1-2. A 228 A

Hdd 898 #AZ 12 2l arginine glycerol salts agar
(AGSA) uj#|(El-Nakeeb$} Lechevalier, 1963), starch-casein-nitrate agar
(SCNA) Hi=](Kuster®} Williams, 1964), 18l 12 Benedict agar(BA) b}=
(Benedict &, 1955)& AH&3tAth. 23 Falol e AGSA ¥uix| o 20%
9] soil extract(Nonomura®} Ohara, 1971a)Z # 7} arginine glycerol salts
soil extract agar(AGSSEA) wiA] & Al&3l9 ). zhzte] Rl & ujR|o) = 2
Fole] AHE A7l st cycloheximide®t nystating 50ug® 7} 3k

%A 1 (Williams 3} Davies, 1965), pH= 7.00.8 ZAd3lgch WA Fo] 2]
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— ; Inain road
v a to m & I toXII ; sampling point

Fig. 3. Map of sampling area for isolation of actinomycetes in

Cheju Island.
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AHRE ZF iAo 24 Table 13 2t}

1-3. A ¥ 3y

AHE EYAEE 484 T2 A, dAHFE petri disholl go} 70T
AE271A4 60% AE AX3AY AFE AIEE UxpApgz 2933t g o
=23td AgE ddE B8 A Bz UM, FYdo ETS gol
O, 228 v JhEA Ae wEez 1709 wiAd 13314 AAE A
o & e AR 73 37HY EElg wiAE AHgEdon, HEY wWxE 28
Coll A oF 43t vigati A 2ol A= Ao e, Lo Mz A

4 5% S%oz PHEstel 2L RS WAZ §71%, A AR W)
U F YA EHES 43 vlaste] Aold FFSL wrelHAT

(Hunter-Cevera %, 1986).

2. YgAEYSA Yitdo MY

2-1. 8479 Mg

FaBYEAS st BAdds A - Ader) fstd EgozRE
Tredd WATE AA A (broth)oll vl gttt Fel& wix] PR
ol A agar$} cycloheximide, nystating H7}elA] @31 9= AAux| 2 5
me¥ 15meE o] AlE@ell EF31, 121 CollA 1587 7itd 78 &, Bag
Wt 21 19F0olE HEsl 160rpm(Kahan 5, 1979), 28CollAM <k
1543 gt wigAS 5000gol A 1587 dARR 3T,

f

microfilter(0.25um) 2 A st FAS AASD AAMNE AQrc} o] A 3

A odolr 7t FFe RAL YA #RBA AMARD AR



Table 1. Composition of media used for isolation of actinomycetes

Composition AGSA SCNA AGSSEA BA

Arginine

monohydrochloride 1.0g - 1.0g 2.5g
Glycerol 12.5g - 12.5¢g 20.0g
KH-PO4 1.0¢g - 1.0g

NaCl 1.0g - 1.0g 1.0g
MgSO. - TH20 0.5g 0.05g 0.5g 0.1g
Fex(SOs) - 6H20 0.01g - 0.01g

CuSOs + 5H20 0.001g - 0.001g
ZnSQO4 + 7TH20 0.001g - 0.001g
MnSO; - H20O 0.001g - 0.001g

Starch - 10.0g -

Casein = 0.3g -

KNO; - 2.0g -

K2HPO4 - 2.0g -

CaCO3 - 0.02g - 0.1g
FeSO; - TH20 - 0.01g - 0.1g
Soil extracts” - - 200md
Cycloheximide 50ug 50ug 50ug

Nystatin 50ug 50ug 50ug
Agar 15¢ 15g 15g 20.0g
Distilled water 1,000m¢ 1,000m¢ 800me 1000m¢
pH 7.0 7.0 7.0 7.0

* Autoclaved 1,000g of soil with 1 liter of tap water for 30 min, decanted,
and filtered.
AGSA | Arginine glycerol salts agar, SCNA ; Starch-casein-nitrate agar
AGSSEA | Arginine glycerol salts soil extract agar. BA ; Benedict agar
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2-2. 34 @A =74
T84S paper disc¥ (Jacques®t Acar, 1980)0. 2 235900 7

ook

T

lo

2T I"(gram) &4 MFQA E coli ATCC 87499 1 G A
S. aureus ATCC 6538& A}&319t}.
HAdvwe) WFHs TBF nutrient agar(NA) H 3= 9] paper disc

(Toyo, 73 8mm)E &&¥xm, WHAF vjFAS 40u0® F2A)7) o,

37CoA 2423 T MERAS oo JHFY KA FA] AAS =4
FoEHN FHHAY ARE A3 Y
E. coli¢t S. aureus 7 E59 @7 Watd Ao FFHAHS Ue

W= #Fo Al e P solanacearium ATCC 106929 S A3 R
AMAS. ANFFE P solanacearium®] Wi ¥ & PSujR o] mwtatm, o
?1ol paper discE® ¥ Fo] WHFY wlYAL 408 F2AA 32T
A 2443 MRS W AgAAGA) DAL =) 9o} po
HES AAM 7] 3% AR Hated SAo] FFBHYL Vel 7
TE& A8t tHTable 2).

ARdF9l $AHL Shirling®  Gottlieb(1966) <] 2 (ISP, International
Streptomyces Project)?} “Bergey’s Manual of Systematic Bacteriology”
(Williams &, 1989)°] 2% W¥o] wa} AA st
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Table 2. Test microorganisms for the screening of antimicrobial

activities and their growth media

Test organism Medium
Escherichia coli ATCC" 8749 Nutrient agar(Difco)
Staphylococcus aureus ATCC 6538 Nutrient agar(Difco)
Pseudomonas solanacearum ATCC 10692 ps?

1) ATCC : American Type Culture Collection
2) PS : peptone 10.0g, casein hydrolysate 1.0g, glucose 5.0g,

distilled water 1.0L
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TS &2 B Y a8la AAEu)F o Wty EHNS A
stlom, wigay 54 zAey) YA +29 ISP WH S5 AL£3)
o wiet, Aelsd EAo) daiAE diaminopimelic acid(DAP) o] A
Aol F4S ¢ AEW 4 ¥(Lechevalier®t Lechevalier, 1970), ©24 9 o]
84, Ad Y29 A4 {5 agda F84 Mao YA $72 zAlE

% oH(Shirling &} Gottlieb, 1968).

3-1. gy 54

ARdFE 6FF2 ISP iR (yeast extract malt extract agar, oatmeal
agar, inorganic salts starch agar, glycerol asparagine agar, peptone yeast
extract iron agar, tyrosine agar)(Table 3), glucose asparagine agar B %],
Bennet's agar ¥l 2] 18] 3 nutrient agar iAol A 147 vl T A4S
o A%, 7]¢ AHaerial mycelium)e] 2§72 et w) @ (substrate mycelium)e)
Mz g S8 Mao AN FEE Fsgy

ZIEALe] M7Z-E blue, gray, green, red, violet, white, yellow?] 77} A4
OS82 st BASYR, wlAe MZL yellow-brown(no distinctive
pigment), blue, green, red-orange, violet 590 2 TEdld BR—SYG

(Williams %, 1989).

3-2. 433 54

A2E TFE inorganic salts starch agar Hi Z](Shirling®} Gottlieb, 1966)
of E@eta 28CeolA 25z WY & FeEu AT Fa dAxdu AL
°l&3stal ¥ak9] A7), X2 FW e, I3 ArE He) A} g Lo 3
el E5A4E BEE.
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Table 3. Composition of media by International Streptomyces

Project(ISP)

Medium"” | YEMEA OA ISSA GAA PYEIA TA
Compoment (ISP 2) (ISP 3) (ISP 4) (ISP 5) (ISP 6) (ISP 7)
Yeast extract 4.0g 1.0g
Malt extract 10.0g
Glucose 4.0g
Oatmeal 20.0g
Soluble starch 10.0g
K:HPOq4 1.0g 1.0g 1.0g 0.5¢g
MgSOy - TH20 1.0g 0.5¢
(NH4)2SOq4 2.0g
CaCOs3 2.0g
Glycerol 10.0g 15.0g
L-Asparagine 1.0g 1.0g
Peptone 15.0g
Proteose peptone 5.0g
Ferric ammonium

citrate 0.5¢
Na»S203 - 5H20 0.08¢g
L-Tyrosine 0.5g
NaCl 1.0g 0.5g
FeSO4 - TH,O 1.0mg 0.01g
MnCl; - 7H20 1.0mg
ZnSQy - TH20 1.0mg
Agar 20.0g 18.0g 20.0g 20.0g 15.0g 20.0g
Trace salts solution” 1.0me 1.0me
Trace elements

solution HO-LE” 1.0mt
pH 73 7.2 7.2 7.0 7.3
Distilled water 1¢ 1¢ 1¢ 12 1¢ 1¢

1) YEMEA ;| Yeast extract malt extract agar, OA ; Oatmeal agar, ISSA : Inorganic

salts starch agar, GAA ; Glycerol asparagine agar, PYEIA ; Peptone yeast extract

iron agar, TA ; Tyrosin agar
2) Trace salts solution(composition per 100m¢) : FeSOQ; - 7TH.O ; 0.1g, MnCl, - 4H:0 ;

0.1g, ZnSO; - TH20 ;

0.1g

3) Trace elements solution HO-LE(composition per liter) : H3BOs ; 2.85g, MnCl; -
4H-0; 1.8g, Sodium tartrate ;
CuClz - 2H:0 ; 0.027g, Na:MoOy - 2H:0 ; 0.025g, ZnClz ; 0.02g

1.77g, FeSO,4 - TH20 ; 1.36g, CoCls - 6H0 ; 0.04g,
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Xate] Ad4e(spore chain) ¥ w419 deje Bstau|Fow @By
o dadr| 4 o] FE-S inorganic salt-starch agar iAo uwjgd e
& 5% glutaraldehyde2 90¥-7 ZAAA A=At Y Aas 50%,
5%, 90%, 95%, 100%9] ethanolo| A Z+z} 4084 £x1H oz w43 g s
¥, 50%, 85%, 100%<] isoamyl acetateZ &3l HZHOZ critical
point dryer=2 Axs 3tk AxE A8 F ion coater2 4% 3+ gold coating
g %, FAb A0 % (Hitachi S-2460N, Japan)o 2 #%atg T} ¥z g
Aol gEl= smooth, warty, spiny, hairy, rugose® TR3IG o8 I z}e]
b= @B rectiflexibiles, retinaculiaperti, spirales® T238te] #TH3tG T}

(Williams %, 1983a,b).

3-3. 4484 5
#Fe) FHol e se Aoy 54 FolA Wy Mie] 44 o

- peptone yeast extract iron agar WA el A 447t wjU%E T oAty

|o

o, ;’F%*é Aol WA FF & glycerol asparagine agar HiX| oA 149
g $ol B3

Ax el #4 ¥ diaminopimelic acid(DAP) o)A Ae] BA e t}ox
dol dAstsinh. Huu o] A& FaA) P Hste 6N HCl 1mes} ¥

A FEEA 93, AAvkAE FHE F ARt 121CoAA 1587 A5

=

ARG, 7t sl S cellulose-thin layer chromatography® 2413t
oy, H/}& 2= methanol-water-6N HCl-pyridine €38 4(80 : 15 : 5
D 1002 AHE3EA I, 0.2% ninhydring o2 wAAlA FE2AZ3} vlwsty
UHHasegawa %, 1983). A E02% LL-DAPS meso-DAP &3}
+(Sigma) & AH8-3H Ao}
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3-4. @429 o] 84

Carbon utilization agar 7] )| (ionagar 10.0g, NH.Cl 1.0g, MgSO:; -
7H20 0.5g, ferric ammonium citrate 0.05g, CaCl> 0.5mg, sodium potassium
phosphate buffer 0.33M solution, pH 6.8)dl & 11%¢ AU (D-glucose,
L-arabinose, D-xylose, inositol, D-mannitol, D-fructose, L-rhamnose,
sucrose, raffinose, cellulose, maltose)2 77z} 2%% X713k wix & A&}
et ol ¥4 (positive) WEZTF2E BAYOZ D-glucoseZ H 73k )z
= AP SR AL, BAYE HUEA ke wiAE &M (negative) NE TR A}
&t Wi T 7Y, 149, 219 BFo 2 dxTe ¥ wad i Williams
5, 1989).

4. U430l ogt Y SA| Yit U YN

4 1. FAEP4EA Y

FOBLEAE YFer 27 Y8 HAF My FFE Begoz A
€ ¥< AGSSE brothol wi¥stdch. 300me So] AztZetxszo] AGSSE
broth 100mE Fdstn ALdFE HEst 28Tl 160rpmo 2 7Y
Aefgetach 2uiFe 24 A2 200 &3 LEzo] AuwFAld £
ujx] 1008 Yo B ¥, Auigd 100mE HolH FEsAL, 28T
dl X 99Uzt Frlwjgatglch. miF Foll 24412 kAo 2 pHY w3 2 3
T84 & A

Mol By 5, FF AL 5000gH 1587 AUR AT A
A& FHakel 025m filter2 AGAHte] FAE AASALG. FAAF AA
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g F vgdE 3 AALdFE7](rotary vacuum evaporator) 2 50T ol A

109 s%atol AR Bl - HAG AR ST

4-2. 3P EA ZA 54

FHBEEE 54E A fEt WA fr)Euel tid Rud S
AT Fuld AR AHEH 3), ¥ (pH 9), T4 (pH 7)9 A
gsEd 2md B3 Molxl &E  H7]8€vl(n-hexane, benzene, n-
butanol, ethyl acetate, petroleum ether, chloroform, methyl ethyl ketone)
e e 208 B IBE F, 2FH SuFo] EHES FEI
WA &Sl A 40uE FH3te] paper discol &A1 S A
ZANA AAAY. FF) BEFHFFE paper discoll AFFAA E. coli
55 ot
G dgd FHAAL S 2ol FHsAYG. MIsEd 2mE A

@ 01g@ E§ste] 3083 WA F, G} iGN s Eestn, wd

|

of 3t T EAE paper discoE =3

0.1.4

N Fo BE oA FAHGS acetonelE BEERA|Z A

il
of¥
i)
ok
4
gk

Ion exchange chromatography® Z7& 27] g8l op&3 & 43S
AAstAT G sEY 2mE Sol& W FX(AG MP-1 resin, Cl
form)et gol& w# X (AG MP-50 resin, Na" form) 0.1g3 2tz &3st
e,

ol

o 1087 AGF F, AMEshe] Ao A Fo FFBHL 37

5ol g7 84T vlmatach

4-3. Cation exchange chromatography

e @5 wWFrsdosve RRYEAL vl - AAG] s
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o §X4 cation exchange chromatography® A3t Terry$ Simon
(1982)¢] #id met 1082 F5d wlgd 50mE Fol 2w I+ A|(AG
MP-50, Na" form)7} 9% column(2.8 X 20cm)oll &2x71 ¥ 5M NHiCI
gdor B 1me F&Ho2 ZBEAIIHA 30mA FE3}AT. 2 2F
Fo F7EAHS E colis HACE paper discHog ZAsAn. A4S
el = &8-S 2ot T HE o] & wirtA] 50ToA 3t dEE7]
2 FET AEE O BAY HA A AEEA

4-4. Gel permeation chromatography

Cation exchange chromatographyollA] @z AR Ee] s=2AS gel
permeation chromatography® 2 #| st A tHCooper, 1977). X 3-8 50
sephadex G-10°] A F column(2.8%35cm)oll FYF ¥, ZHSFTE o] &3
o 2% 10me] F&Ho7 BEAFIHA 20mA 83t 28 Fo 3r
TLHE E coli® W3S paper discoZ ZAsUY. 48 Uehy
T F88 HopA 3 AHAUEFZFVIZ 50ToAM =t E3gAS s
ot o] ¥3}F%HE gel permeation chromatography® Azt A A stx, o

oA e Wy oz 3xte] Z 32 gel permeation chromatographyE A A] 3}

4-5. High performance liquid chromatography
Gel permeation chromatography s %3t dojz 3§gES AZXAA &
d8do] de AAES AU o] ZA S HPLCE HF AAsA
44245 mg/me FEE 95% methanol &Aoo &3|AF1 2 0.25m
microfilter2 3+ ¥ Waters Spherisorb S5 ODS2 columndl F 34



th 9.5% methanol & A& Alg3td 29 025me £ 2 LS A7 UV
detector(Z1I0mmE HAEH RIS RolA A&}

ot 22 A EA ¥ - A d WA B S Fig. 4
=

5. HYSA FY

Cation exchange chromatography®} gel permeation chromatography &
Edte] 29 - AAE e B - sety B4 2ANEy) st 83
A AR} obplmal Ao MG AP om, A9 F3 spectrumt
@t spectrumS  EAFSFELAL, thin | layer chromatography(TLC) S high
performance liquid chromatography(HPLC)S o] &3}l 224 . A a5l 4i ).

=3 nuclear magnetic resonance(NMR) spectrum& %A}t o).

5-1. 83l xA}

424 &ohel U3 &S Ay At =H5 74E §8
v methanol, ethanol, n-hexane, benzene, n-butanol, ethyl acetate,
petroleum ether, chloroform, methyl ethyl ketone 5o £&)A)17# AAA =

o] 84 E ZAALH

5-2. obul st 24 A

HFHEAY ol 24¢ BN Yot AW AR Smee fral

U

ol Wi 6N HCl 2mE 7}atn AA7bAZ 2347 T 92sid 14z
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Culture broth(3 ¢)

)
Centrifugation(5,000g, 15min.)
!
Filtration(0.25m microfilter)
i

Concentration(vacuum evaporator, 50T)
i
Ion exchange chromatography(AG MP-50, Na' form)
\
Gel permeation chromatography (sephadex G-10), 3 times

i

Partially purified compounds
')

Further purification by HPLC

Fig. 4. Procedures for purification of antibacterial compounds

from culture broth.
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718 ol &3t 110TAAM 24412 BaiAAG 7 F 4eolM WA F

microfilter(0.25m) 2 o3t Hth. o]ojA 50CoAM B =3ti, NaOHE
B2 A AlolE A 293 ARt AAHS Al AsH T, dAle] &AF A

X

H T AR FHSF IS 7tsted 321711 silica gel TLCZ o] &3}
o FAMsYt. TLCE &&= methanol © acetic acid : water®] 3 : 1 : 1
AL AL G (Brenner 5, 1969).

5-3. A9 &3 spectrum
F4Ed2 Dmg/m FE&AoZ wEo] Y 190~500nm Abolol M =)o)
A &% spectrum(Shimadzu UV-1601 PC, Japan)& ZA}sls ).

5-4. g4 spectrum

gd=de 4F Hdd 28 ¥4

pIo)

4 AT AR YF v
A7) st R ST 4%, 1% PAT 6% &2 43S 7

Aoz AlRste AKARGI S A8}
ad ST O2E Escherchia coli 8749, Escherchia coli O 157 : H7,

o
H
Nlﬂ

Alcaligenes feacalis 8750, Flavobacterium aquatile 119478 | A x4 o2 A}
st oen, 28 Y TR Pseudomonas solanacearum ATCC 10692,
Staphylococcus aureus ATCC 6538, Bacillus subtilis KCTC 1023, Bacillus
cereus KCTC 1024, Bacillus licheniformis ATCC 9945a, Listeria
monocytogenes ATCC 191118 A}&3d ).

Pseudomonas solanacearum ATCC 106929} Listeria monocytogenes
ATCC 19111E Ag =E 3A4TL 15me A ¥ Bl NB(nutrient broth)

£ o] &3t 37TolAM 24A12F AujUdstgd on, NA(nutrient agar) iz &
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petri dishell 25me¥ #F3tn, AT HujFAL 5004 Tustdct o

deto]l =g viA 9o paper disc® €8 T, BRAAY FHZA L

-—

N (25me/me)& 404 paper discol FFAA 37CANA 24417+ Fob w3l
*, BEAHAFHY A S FAHSAD. A AT Pseudomonas solanacearum
ATCC 10692w= PS WA & o] & 32Col A 24413}, Listeria monocytogenes
ATCC 19111<= BHIA(brain heart infusion agar, BBL) ®j2]& o] & 37T
ol A 2441 Fot widt & e wHow QgAY AL =5
A

AR 2= Saccharomyces cerevisiae 1AM 4512, Saccharomyces rocei
[AM 4991, Tollulopsis colliculosa 1AM 4426, Candida albicans KCCM
112828 97722, YM(yeast-malt extract)u] 2] Z o] &3t 28C oA 24

ARE R B RS o ASAAGY AL =gy

5 5. Thin layer chromatography

G4d=dE A morma)? F-dreverse) TLCZ Yo EAsigon,
2ol @& Hs&ul= Table 4% 2t} Silica gel 60 2 silica gel 60
silanized(RP-2) plated] #4523 &M (25mg/m)< 10uR F2A7 3 zpz}
ol Bz AAAAT AAANZD F T2 29 (254mm, 366m)3F 0.2%
ninhydrin(Sigma-Aldrich)-& <, 5% H,SO; ethanol$ %, iodoplatinate
(potassium) &9} Z1¥] 31 orcinol ferric chloride & S5& o] &3ta] e s}
ATt HAE BEHS FoAW F IF FHFFE £33N 2, E colid) hE

&4 S paper disc] 0.2 ZAFshg ).
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Table 4. Analysis condition by thin layer chromatography

Method Thin layer Developing solvent
Normal phase Silica gel 60
@ Butanol : methanol : H.Q
=4:1:2
@ Butanol : acetic acid : H-Q
=4:1:2
) Propanol : IN-NH,OH
=7:3
Reverse phase Silica gel 60

silanized(RP-2)

@ 1096 Methanol

® 30% Methanol
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5-6. High performance liquid chromatography
244 E2& HPLC(Hewlett Packard 1090, USA)E o| &3t A5},
HPLC®| 282712 Table 59 2th A&9 F 8o tair= E coliol o

5-7. Nuclear magnetic resonance spectroscopy
FedAE S9E S PC3 'H NMRUNM-LA400, JEOL, JAPAN)Z %
detlord, TLCS HPLCE S3tel A" 4o ¥ 3 557} 2o 3

[¢]

Hel #8o tsix = 'H NMR(Unova, VARIAN, USA)2 %4319t}
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Table 5. Analysis condition by high performance liquid

chromatography
Column Hypersil ODS column
Eluent 9.5% Methanol
Flow rate 0.25m¢/min
Detection UV(210nm)
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<
asted e FHHGL AZEE AL ArEd. ojgk po wwow
t}

R LT EO 8 NAT o) gokel F 70370 YHFL ¥olaa

1-1. A8 vjx)d g
SCNA A& A3 W ye] Bl s 5 870 A QoA 75709 1]
WS FedAdtHTable 6). BA A& #|98 g2 T 5o WA 2

& WAl wsl welE uFe) £ob AYen Yool ABe ygsigo
G Fele @ £R2 B3A. 47000 2o AZH Aze v

T = A

Starch®} nitrate, casein® 3 ¥¢] Streptomycetess] o3 Rajg= =
& ©293% LYo Streptomycetes?] ¥ & RO Z}F o] &
® H(Flaig9t Kutzner, 1960). Kuster®} Williams(1964)= g2 910 2 starch
2t glycerol, HAYOZ casein, arginine E= nitrates HotgozH

Streptomycetes®] o] £ ANE AE Ao Husytt ma B

~

dde A3 SCNA iAol Reld wdge A Fgz nop =2

Streptomyces £ 7}sAlo] =t}
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Table 6. Number of isolated actinomycetes from specific regions

of Cheju Island

Region"’ Name AGSA SCNA BA
I Seoguipo
tangerine orchard 10 - 1
I Seop island 14 - 2
m Chuja island 16 - 2
v Tosan 17 - 1
\' Suak valley 11 8 2
\% Donnaecho valley 13 12 2
VI Yungsil valley 10 10 1
Vil Isidor ranch 35 14 3
X Ara ranch 21 9 3
X Seongpanak 7 9 1
X1 Wissaeorm 8 6 1
XI Baekrokdam 9 7 1
Total 171 75 20

1) Refer to Fig. 3.
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AGSA WA & A3 AT BeolME £ 127) Ao A 171709 w
s 28t tHTable 6). SCNA #j=]o] &) dlmd we 2o u

2
=Y

= 288 F 3o, AT YT SCNA A B o= st A
o] Fei7t 943 Ao Hol SCNA wjx| ¥ U= Streptomyces 4 ©]2] 9]
AT £ o= Ax Bad Aoz 2435190}

SCNA ¥WiA1 2 AL S e} mprlx 2 B3 go N vlms e 49
TAEe] FHHNLH, A AdoME B 5o WMo HaH). of
e L7t wobel wet RARFF $r} asts AYL v

BA WA & AHEE BT BEdNE F 124 AHe EgA gy
20789} WAFS EesAHTable 6). EXAE 3 92 1~3F0 WAz
ol #AET a2y g FHe AMAFESo] BA s AL
o BA wix¢} AGSA WiAE Hlws RY w©A97 irge & 438,
D T TEA FAGF =4 ot Jk WM, Brds zAe
Zel7k MAdd e A&l AdF FFL 71How, BA wjA= AGSA WA
o oF 12%° #Fste ¥AEEES YA
T To2 29HA e L 200m ol N AA AL 10z U

23 1370 Aoz 7FRHANFig. 3, adlH m7A), o] g5 EY
ANEE HFstA 23 g7 2o A}gstQ

22 @ ol AGSA R0 soil extract® 20% 7hete] R A
7 AGSSEA Wi & AH83 A3, 9129 3% So BAglo] Be 59 1
ddS 2estdon, Jete Mz Yeto) FgT AGSA MAS AL
T WEY 9gagch AGSSEA wiA ol M E 437700 MRS Rasgo
H, AR A A 3070 ol el e BaE & glon, 407 o4 &
2gld XE AAUTH(Table 7).

Mr
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Table 7. Number of isolated actinomycetes from specific region

of Cheju Island

Region’  Name AGSSEA
a Ipseok-dong 36
b Seongpanak rest area 40
c Seoguipo natural forest resort 31
d Cheonwang temple 23
e Seonhul-ri 42
f Hannam-ri 38
g Mt. Suryoung 33
h Yonggang-dong 30
1 Youngari-orum 32
] Sogil-ri 18
k Mt. Youngju 37
] Pijarim 40
m Kumak-ri 37
Total 13 437

1) Refer to Fig. 3.
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Nonomura$}t Ohara(1971ab,c)E soil-extract® = 7}sh MGA (magnesium
glucose asparagine)-SE(soil extract) M ujx|E AlL3l9L m AV agar
M= et vitamin B7b H7bE salts-starch agar WX & A}£3S wo] ]
Microbispora %, Microtetraspra 4, Thermomonospora peptonophilus, =1
B Actinomadura %9 T35S ARHoZ B 4 ggon. ofe
e WA JFE g wA o He) Zo] LAY Baustqo. =

B 2 soil extractd H7bHlE EF F9 mjFure] oaA

Streptomycetes®] Aol ¥ AFAE2 Fdum nasg B AT
soil extract®] H7t2 Feld BHF £HQ Zr: 22 Ao Heo}
AMZo] e A FF wixo vlE) YN P Hoz
+ o] Streptomycetest BE, HAPHTF £ WK To ERE F= A
o2 Alsdu

v 8 A2 £HE FF9 £2 Table 80 Lokt UTh B9 wAR
o 2 BAst E3) AGHE 4% 9 HHF 28 w2 APt
A3}, arginine glycerol salts(AGS) =9l soil extract(20%)Z A 7H3E v A
7t b #skon, e wiA AR B % soil extract M7} o Fo whe} oF 3m)
BEe Atol7h T EF BA w7 b vl e Ho|dth o] Eopu
Ao 28 2 BE Ao FAux e Algo] v EEHYS A

1-2. A48 2 ¥

AT 28 NES AY SHE s Ry gEY AN %, A=,
2F, 44 THOE BEFxAJ A7 YAy A Ao =
< T2 & B YHTable 9).

Flaig9t Kutzner(1960)9] H.1mof oa® A2z Zxx A A] S of] A
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Table 8. Comparison of media for soil actinomycete screening

Medium" AGSA BA SCNA AGSSEA
Number

) 171 20 75 437
of isolates

1) Refer to Table 1 for medium composition
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Table 9. Distribution of soil actinomycetes in Cheju Island.

Sampling Citrus Pasture Top area of Farm
Forest Island Hill Valley
area field land Mt. Halla land
Number"
22 41 10 9 13 13 9 17

of isolates

1) Numbers indicate the average number of actinomycetes isolated per

soil sample.
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BATS B AH, ExAN Y e 2o waz e 2T + 4
Rew, 2gn RI1EL Aug ¢ EFol} An|sx B EFolMrct
28 At. Kuster
(1976)= E2AM b3 %@ Streptomyces sp.& Ealatdo o, E3
92 TR EFANE 3T AYERNN 1Y He fo R = 834
. & 4¥AME o5 Ryl Ao A3 A= BoFdd

£ #1840 TR EYN BE 9 guw

tjo

2. YDHYSH YrrFo My

g -39 703F FollA 5268 yAalo =z 3F9 HAT E coli, S.
aureus, 12|11 P. solanacearum®l W% s &A1 2 2 d AdgRE AN

A= Table 103 2t}

2-1. SCN Broth& A}43% 37#3YEA B3d A

T 6470 FF7F A o
FoAM 15709 #F7t E colioll Wste] grBHL et et el 670
o #F7F katdnl S aureusel M FFBAHL Jetdou, & F59 A
BEAN TAd FFEHL YElUE F3 = 275z gkt

SCNA Hi& A&y BEag WMz

2-2. AGS Brothg Al8-3 F78HY23 YAFe] A

s 135709 #F7F P AE Qo).
L FoAM 25709 FFIb E colioll Wlate BAL YeEl A} S aqureusol
Wy FEEHE Yelle 73 1347 29 281 E coli$t S

|
AGSA A& Alga)A g HHF



Table 10. Number of actinomycete isolates with antimicrobial

activity
Medium"
AGSA BA SCNA AGSSEA
Test organism
E col 25/135 0/20 15/64 20/307
. coli
(185)Y (0) (23.4) (65)
S 13/135 0/20 6/64 20/307
. aureus
(9.6) (0) (9.4) (6.5)
E coli + S 2/135 0/20 0/64 17/307
. coli + S. aureus
(15) (0) (0) (5.5)
E. coli + S. aureus 0/135 0/20 0/64 10/307
+ P. solanacearum (0) (0) (0) (3.3)
Subtotal” 36/135 0/20 21/64 23/307
ubtota
(26.7) (0) (32.8) (7.5)

1) Refer to Table 1 for medium composition

2) No. of active isolates/no. of isolates tested

3) Percentage of active isolates

4) Indicate the number of active isolates against any one of the test

organisms
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aureusel W3 FAlo] FEFEHL JelRE FFE= 2707} LBAHAJ oY, o
2% #FX P solanacearumol WajNE FFBH S YER A ekt

2-3. AGSSE Broth& A48 378423 479 A

AGSSEA WA & Ag3te] Re® HAF Z 30709 37 ZAHY
Zk2t 2070 ©de} FFIt E colist S. aureussl] tiHiA 7S LY
AT 53] o5 FHEA YATLS HY 200m AL NHA AN F2
TAHE 8¢ 2% 293 o) F 1749 2F7) E colid S, aureus
oA A3 FAlel FZEHE YegUAon 0|5 L o483 p solanacearum
of tig FFEH NG A3, 100 FF E coli S aureus 2 P
solanacearuml|l W3} FAlo] 7L< JEFNUTH Table 11).

4 F(199%)& AFALNN Eelg PMFE FoX FFVYEZ BE T
T7F AA e Wgo] 126%2 thE x| He] 163% B} @ °oH, E coli®
o S aureuso WEAN BT B F37 F7F8HS Yudy Aoz B s
QA 22jd & H3olMe BA MAE ALHS = SFBAo] A s
B @gkom), AGSSEA, AGSA 231 SCNA ®iAE A8ge m=
22t 75%, 266% 181 32.8%Ath ol wixe] 8o wal dOEdE
A AAAF) YNNI} BB L BYFYY. a7 S aureusRT+x E.
colicl thair FT8AHE Jelle F37} 26 o]4 BE Roz UHERR T

18709} 7} P. solanacearumel thal N 784S Uehy At

H(1992)°l 23t A =, zeolite, kaoline, celites} T} A F
71€50] pellets] HA4L AAs7) st ]2 E} d52g3H0, A
2o FLE AHAE F/NI T, 23 QAR WAL 28 Hd
FEEYE2A Aol Bolldn nadg AT oo A}-&
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Table 11. Growth inhibition of test strains by cell-free culture

filtrates of the actinomycetes isolated in this study

P. solanacearum

Isolate E. coli 8749  S. aureus 6538
10692

5-3 - - ++
5-20 4+ +++ 4+
5-22A 4+ e+ ++
5-22B +++ ++ +++
6-11A ++ +4+ ++
8-23A ++ ++ ++
9-3 - et ++
9-18 ++ . ++
10-6B-a +++ ++ ++
10-6B-b ++ ++ +

Diameter of growth inhibition(mm) : + ; over 11, ++ ; over 13,

+++ ; over 15
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He FUEHES Yasis vy
°lv FAEAY Aol EF Fo g2 ugss Aol Hu, EY
microflora®] 22 #¥o FH& 43 dola EYo FEEA A
ol o]HE F= Rog FAs: Yoy ofx YA e TAHE AAHA
%I ATH(Williams, 1982). 7 99102 1) oj® Eokzzio] A e &9

x
o
=2
4z
M
rlo
i
o2
oS
U
4z
o
i
o
i
PO
o
£

B4, 2) BEY FRolmo) gy #Ee] K34, 3) 84 Zaupne u
HE 4 GYHE) RIol4 JUdHE GBI AAFF) Be A =

22 FAs3 ok 23y Rothrock® Gottlieb(1984)< HjR] o] FAHE
S2 HAE EGY Hile FAEA A oL T3 Busta g)
onf, F3olo &) ZAEgRes HNx= Streptomycetes& HZdt] A<

FaNd & dNd o) AR EY 39 chitinolt EFelq St 1

=S FE Aog AzHEY,

& AYlMe= AGSSEA WA S A3 w of A uj ool A <) FTEHE

A o] A go] SCNA T AGSA A2 A& g< ol H] &)
A 23 Zade AFe BRAFD QoY E colit S aureusdl o 3 A
Al FEEHY LS UEhE FF7 ol AAHYon =5 of TFEL
P. solanacearume i@ F7FYALBe A3}, 10709 FF7 E coli, S
aureus R P. solanacearumel WaA SAo FFEAE JEYY T Table
1D). o= soil extract®] H7t2 47183 vl 2t &opo +r i

s AW FFold MEW 4R 59 ARge) JUd% Aoz Az

=3 Y& WA A P solanacearumo o3 g9 #F9 71 10002
e AL EYAR Fo d5° HYNTY oy Aol o HAg T

£
r
ot
=
gt

G492 A AR ARl Beiy) HE Roz Azt



A ZHA S e A S FEBAS YEhE 109 BE 2o
M TE s 2ol ded4d 2 pH A4S Ad 10-6B-a #E 2 ML
olstel Aol Agsiit. gF @A) 2 5-3, 5-20, 5-22A, 5-22B, 9-3
% 10-6B-a #F9 FFu|FAS pH 3~pH 12 M9 ol 2} Az
2L dEoA 48217 BABHS W BHE FFBAT 100CAM 30
vk ThEA Y o nE JFEYHL 27 2agY. o a3, 5-3,
5-20, 5-22A g1 5-2

[\]

B 550 s ¥48 IFFHEA=L pH 3

I 99 WA FFHE BAou, 10T 08 FAHe] & Foi=
FREYE Ao A 9-3 FF FFBVYEAL pHO Wl o
A= AHYLS mAou 100TolA 3083 7Hd % Fole GFBA o
& #astAn. 2y 10-6B-a FF9] FFTAHBAL 100CNA 3087
7ol = T84 Fa7t dAon, pH 314 99] W9 WolHE 84L

82 ogtch

3. ddzaFo 83

3-1. g3 54

2 d¥0N FTBHED PAToR HE NwE wMR 10-6B-a<] uj
FH 54 BFEAY. 2 AP, yeast extract-malt extract agar,
oatmeal agar, inorganic salt-starch agar, glycerol-asparagine agar,
tyrosine agar, glucose-asparagine agar, Bennett’s agar, nutrients agar %
HF2e v dFo] £ Roz Yeygon peptone-yeast extract-

iron agar WA A vt F37F Ao HAS JelWth Aerial mycelium< A

_55_



o RE wixoA & FA=9 o} glycerol-asparagine agar WA= =
4t A= HFE& RYOon peptone-yeast extract-iron agar Hj XA =
Neke 4%3& B Aerial mycelium®) A% Ao] £& glEEo x|
X pinkish red2 YEgtoL, ©ix tyrosine agar WX olA & grayE
UYEtH A2, glycerol-asparagine agar ¥l 2] o) A= whitish grays YE Y
t. Substrate mycelium® A& pale yellowoll ] redish brown, light
brown, dark brown 522 O %% WaE nyo).

T84 AMAe AAMLS peptone-yeast extract-iron agar HiX M=
purplish brown< tyrosine agar WXl 4 +& dark brown< e Ao,
U2 v R el M= A A ek ttH(Table 12). whabA) Bergey’s manual of
systematic bacteriology, Vol. 49] EFwfo] wel "zt Ewo] A(zerial
mycelium color)& redZ, & Sl A(substrate mycelium color)&

yellowE o33} 9t} (Fig. 5).

3-2. 3H3 4 54
BAEE FAY dolx T4 =Y, Exte] AAe(spore chain) EL

XAkl BW EU(spore surface)o] WHNF EEo g3t 7lEe] "o

qu

(Williams, 1983b). 53] WX F % Streptomyces: BETAS} 7] FA e
2ol F3dtn Xxle) HA = FsET FIBHEA AdTE A

d WA 10-6B-a2] s & #FY A3 & Table 137 2o},

2
Jm

Streptomyces %& X219 44 AElE rectiflexibiles, retinaculiaperti,

spirales¥ 2.2 U3, ¥xe] ¥W PN E smooth, warty, spiny, hairy, %
T rugosed o2 FTEIY 714 g EH Fe= rectiflexibiles® ¥} smooth

Foltt. Streptomyces 42 X7} v F = wehg o A}, BEF 5078 A



Table 12. Cultural characteristics of an isolate 10-6B-a on

International Streptomyces Project(ISP) media

Aernial Substrate Soluble

Medium Growth
mycelium mycelium pigment
Yeast extract-malt extract Abn" Reddish
Good o None
agar(ISP No. 2) (pinkish red) brown
Abn Pale
Oatmeal agar(ISP No. 3) Good o None
(pinkish red) yellow
Inorganic salt-starch agar Abn Pale
Good L None
(ISP No. 4) (pinkish red) yellow
Glycerol-asparagine agar Mod? Dark
Good O] None
(ISP No. 5) (whitish gray)  brown
Peptone-yeast extract-iron Dark  Purplish
Mod Poor
agar(ISP No.6) brown  brown
Light Dark

Tyrosine agar(ISP No. 7) | Good Abn(gray)
brown  brown

. ' Good Abn Pale N
-asparagine agar o one
ucose-asparagine ag © (pinkish red) yellow

Abn Pale
Bennet's agar Good o None
(pinkish red) yellow

. Abn Light
Nutrient agar Good o None
(pinkish red) brown

1) Abundant, 2) Moderate
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Fig. 5. Growth pattern of the isolate on inorganic salt-starch agar.

A ; Aerial mycelium, B ; Substrate mycelium
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Table 13. Morphological characteristics of an isolate 10-6B-a

Unit character Characteristics

Morphology Presence of spore and aerial
mycelium

Spore size 0.85mm. < 0.65um

Spore chain ornamentation Smooth, aerial spore mass

Spore chain morphology Spirales

Spore numbers per chain More than 80~100

Spore motility None




=9 XL A AES o)1 g

RSB AN

ok

M

10-6B-ag F3dv|zd oz pas Az ogurzol
Streptomycesst Zo] TR A 71 FAIE A& Q). 283 FAF M)
PO #AFY AR T wdo] YFahm, Ao A

(spirales)o] 120} ¥zte] FuAbegl= smooth3tth. E&F 10-6B-a:=
Streptomyces & A3} o] ¥zte] ko] bl A F53gom, 80~100
Mol 27 YA ge A& g o)Fm dglon ¥ o
% %tk (Fig. 6).

oft
oXx
rlo
rd
0
i)
XN

3-3. 2983 54
Aebd M40 WA} = peptone-yeast extract-iron agar Hj Ao A 4

oI F RS F8H Mao gy s 1443t glycerol-

o)

)
_(')_IL
82
i)
5]
Y,
X
2
i)
L
1=
D

asparagine agar Hiz|e A wjokst T 3} =
Adshs ez BAEYgoy 84 Mo Mye BEEA gt
(Table 14).

AAEY 44 %2 diaminopimelic acid(DAP) ol E WMF BHA =
2% ARE o] 8H} 10-6B-a TF MEW HE Zo A DAPY e &
ZALS A3 AEY type 19 LL-DAPZ = = A HFig. 7).

LL-DAP type& 2= WAHF 02 Streptomyces 43} Streptoverticillium
ol e 1 9o Sporichthya %, Nocardiodes % % Kineosporia %
* Kitasatosporis 49 ¥ FEZo] 91 Unjx= meso-DAP typed]

AMEM S 7 a G o (Ballow 5, 1992).
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Fig. 6. Electronmicroscopic morphology of the isolate 10-6B-a.

A: Spore chain, spirales(Scanning electron microscpe, 1,500X )

B: Spore surface, smooth(Scanning electron microscpe, 15,000 X )
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Table 14. Physiological characteristics of an isolate 10-6B-a

Unit character Characteristics
Melanoid pigment Produced
Soluble pigment Not produced
Diaminopimelic acid LL-type
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LL-DAP ¥
meso-DAP

¢ [ ]

A B

Fig. 7. Cellulose thin layer chromatogram of cell wall
diaminopimelic acid of the isolate 10-6B-a.

A ; Standard, B ; Hydrolysate of cell wall
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3-4. €44 o] 84

Bad o84 ARe nAEY BF - BAd F2F 2200 53] A7
o BF - T 2ad o8N 59 A3EgY EXo 2 o]}
HA AT R A E WY S99 Fysty 54 Ruro] oy
2 g2 ol84E ¥F9 AEs fd AF A, 10-6B-a FFE

2

celluloseE  ©]&3stA R& oy, D-glucose, L-arabinose, D-xylose,
inositol, D-mannitol, D-fructose, L-rhamnose, sucrose, raffinose g i

maltose 5 HFE9 3 L2928 o8& 4 Yt Table 15).

2}
A

ALAFE T4 Astd wigstd 543, Py

2l 548 AR A3, Streptomyces & TFZ Bty

e

Am

A a4
o}
=2 F 10-6B-a9] EXES v WAHAFH vlas) A3 melanoid M

A9 Agela 2 Aolg ugow, 1 9o g, WSy 2 vay

¢

kd

2

o] 8ol M= S albosporeus®t 7} SAFst A TH Table 16).

S. albosporeust= 19483 Waksmam3} Henricio] 9l&) 279 732
melanoid M4 E A8 o, wjAe M7 Ed yellow, red, red-
brown E orange § GYsHA YEbdd. agla FAEA ) Adate] )
Me Bag vk glth(Williams 5, 1989).



Table 15. Carbon source utilization by an isolate 10-6B-a

Carbon source Utilization
D-Glucose +
L-Arabinose +
D-Xylose +
Inositol 5
D-Mannitol +
D-Fructose +
L-Rhamnose +
Sucrose +
Raffinose +
Cellulose -
Maltose +

+ , Utilized, - ; Not utilized



Table 16. Comparision of strain 10-6B-a with Sreptomyces

albosporeus
Characteristic Strain
S. albosporeus 10-6B-a

Spore chain Spirales Spirales
Spore surface Smooth Smooth
Aerial mass color Red Pinkish red
Reverse color Yellow, red Pale yellow
Melanoid pigment Not produced Produced
Soluble pigment NA Not produced
Carbon source utilization
D-glucose # +
L-Arabinose + +
D-Xylose + +
Inositol + +
D-Mannitol + +
D-Fructose + +
L-Rhamnose + +
Sucrose NA +
Raffinose + +
Cellulose NA -
Maltose NA +

NA ; Not available, + ; Utilized, -, Not utilized
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4. YIHYSH| Mit U HH

4-1. FFBHEAY A4
TABAL QU] flotd WY FF 106B-a% BT Tt o)
T, NG h2 e Fohur) st 9UZ wFs WA A7
AA0z wjglo) pHYES e FRYHETY AVYLS ZANG O, 1 A
£ Fig. 83} 21},
MG 271 pHAF #ol ARel met NAe BasRoY, 1AM
S5 228 B0 9UME pH 440 £ FFBYEAY
AUE WY 3Ueel F&3 FAAT, 4Y FREE gug
om, 8 Fol o o4 F7bakx @it

e

olN

7HE B

8

4-2. YAFHEA A 54

a5 Mddoany FFEHEAL 2o - AAler] Yot WA
U EH712 50Tl 1002 528 3, o8] 717 B3 Holx @
7187l (n-hexane, benzene, n-butanol, ethyl acetate, petroleum ether,
chloroform, metyl ethyl ketone)& AM&3t AH4(pH 4), FAd(H 7), &7}
B4 (pH 901N FTBHEH By e ZABIHOY, ojn fujox =
S 2AE UEA gtk =3, @4do] o FFHE Tgout
acetoned °| &% §E AN Fr8Ao] Yelhx ¢grr).

FoleH ol Y FAE ALY o] ZAGME FFBAHE Lo
Fol& A& FA AFFS & 5 JAAY. WEN FFHBHEAL TA o)
B Fol2 AFEQ Aoz Bum}
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Fig. 8. Time-course growth curve of an isolate 10-6B-a in 20 liter
jar fermenter containing 10 liter medium.
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4-3. Cation exchange chromatography

BAT 10-6B-as] HjFAo2 R FAGHYETAL Bty st A}
o8l Wy FTolM Fole Ao N FHAHL o]83d cation
exchange chrpmatographyE 33 dth MY S=AL 50 AG MP-50

5}

TAZ7E AN column(2.8X20cm)ol F&HAZ ¥ 5M NH,Cl §402 2t
Ine} 502 §2A7|8A < 3wy 2¥3 AH oiF 37-46(111~138
me) fractiono A FTE &Y E o] dJHH(Fig. 9). wFd 30014 oF 160
me F4Edo] 2YHAoT, o] RYL ®ol o Aol AN wrix
NAWTEH712 FF55t o0me) Eatgde Adx gL oA A A
= Al¥gs

4-4. Gel permeation chromatography

Cation exchange chromatographyollA] @dojx A|E 2 5pA sephadex
G-10 A7k HAZ column(28x35em)oll F9U3 & ZFSEZ o] 3l B
T 10mee) fr&Eoz 8E3AA 20my £93 A3, gl 50~63(100~126
me) fractionel M FTEHEH ] AoJH}H(Fig. 10). o] BH L YL To} 3

2 2

L

OH

TE72 FFstd T8 16mE AUtk 23 gel permeation
chromatography & dAl8tx, 2 Wyog ¥3tgol TeE Ao HE
o2 32el AA gel permeation chromatographyZ g+2 A A|3}d A
24 288 2o, HAVFFFVE S0CAA $2e 913 AAS %,
HIA Al ol A 15U Az o]9b e Wyog ujgkey 3y © o
930mge] WA FFEHEDS 9L F AN Fig. 11).
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Fig
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. 9. Cation exchange chromatography of the cell-free culture

filtrate of the isolate 10-6B-a on AG MP-50 column.
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Fig. 10. Gel permeation chromatography of the antimicrobial
substance from the isolate 10-6B-a on sephadex G-10

column.
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Fig. 11. Microscopic observation of the antimicrobial crystal

produced by the isolate 10-6B-a(x400).
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5. YAUNSH =Y U 2xo| FA

5-1. &34

FAEHEAD LS Bo g LA Es} A3 X244 methanol®} ethanol
e ¥ Je gics wart 19]¢] n-hexane, benzene, n-butanol,
ethyl acetate, petroleum ether, chloroform, metyl ethyl ketone 59| 87| &
wells M8 L3593 @i

=< aminoglycosided] FAEA L Holx 3t 709 amino function& 7}
A3 910 methanolld e SHEE Ugu= ne Astn oy
71 8ol B840l Boll= 2 gag= 9 7] (strong base)2 &) A]
ATH(Berdy, 1980a). 2 Ao Az gyZ o aminoglycoside#] 34 &
A3 HRF 489S XD Q= Ao zAHYG

5-2. olm it =4 BA

FHGHEAY oluxit ZHL silica gel TLC (methanol 3 : acetic
acid 1 water D2 ¥4 A3t Aol o)A sp2a)so] A7 opm] &4t
< HE F UG AR A NEI e T AERT A
Bd AL AEY dRoz AZUC(Fig 12). By Alg ol Akl
o)A 7t = peptide AL ZA 3R] 224, ninhydrin A] <z} wt
&3hE amino groupe EAsE Rozm = BE[AT. AR Aol o &) A

FrEel =l A & peptide Aol EAY AS5HE wjAE 2= A}

£

5-3. A9 &34 spectrum
vold ¥TEAHEAY AIH FFYE =3 A3 210mol A Ho) &
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f<R
Fig. 12. Thin layer chromatogram for amino acid analysis of the

antimicrobial compound produced by Streptomyces sp.
10-6B-a.

A ; Before Hydrolysis B ; After hydrolysis
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BES BYon, 283molA 3 FRr= B A9 (Fig. 13).

5-4. &+ spectrum

FTEHEAY FT spectrumE FA}ME}7) At FF9) aY gy w
O 4 AT 2R g gyFo sta zA}E ZA3}E Table 179] e}
HA

TAE EE O 4TS ST gy E Eae FEEH S YE
oy, RHO AL Saccharomyces rocei 1AM 49913 Tollulopsis
colliculosa 1AM = 44269 disix= wmd =2 gyo Ho
Saccharomyces cerevisiae 1AM 45129 daiMes B g4 HYoy,
Candida albicans KCCM 112824 o)A = A8 848 YA o)

5-5. Thin layer chromatographye} ¢] & i

TGP EAS AN %, 0.2% ninhydrin &4, 5% HoSO4 ethanol &
¥, iodoplatinate(potassium) €94, orcinol ferric chloride £ (Bial's
reagent) 522 WAL S F Ay, 0.2% ninhydrin €48 A} 83<&
Wt o2 ML Yujz) A FF AGozt Ay L R R IS
o Z2ela 2be)d(254m, 366nm) oz vmy ¥ @A

FTEIELS TLCEZ #43 A1} reverse phase? A, AMgoyz
10%°] methanol& A& o= 31§20 ME 2agx Fkom
8ol Z 30%9] methanol® A1&8S WE ninhydrin FA S-S Yelg=
N FF8A4 EYrnte] el

Normal phaseZ H7H§ 2 9o reverse phase®t+= B e7 & A

, AN

o2 yettt ANL el 2 butanol : methanol H:09 4 :1:29 &%
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Fig. 13. UV absorption spectrum of the antimicrobial compound

produced by Streptomyces sp. 10-6B-a.
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Table 17. Microbial growth inhibition by antimicrobial compounds”

produced by Streptomyces sp. 10-6B-a

Microorganisms tested Inhibitory zone(mm)

Gram negative

Escherchia coli ATCC 8749 25
Escherchia coli O 157 : H7 25
Alcaligenes feacalis ATCC 8750 27
Flavobacterium aquatile ATCC 11947 17

Gram positive

Pseudomonas solanacearum ATCC 10692

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 1AM 4991 19
Tollulopsis colliculosa IAM 4426 18
Candida albicans KCCM 11282 0

1) Concentration applied ; 25mg/mé
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tlo

AH8 & W, ninhydrin ¥4 W&2< Uehhs 2709 Bgo] dojA)
&9, A/H8 12 propanol : IN-NH,OHY) 7 : 39 £3dAL AL HS gu=
27he} 280 dojxlom, 2 F 1709 £8o] ninhydrin YA WL &7
84S UYetiAth. 53], normal phase2 704l butanol : acetic acid :
H09 4 :1: 29 EFAE AH48e o, 49 3784 Byoz Bax
AL, T FAAM 1 BFuto] ninhydrin® 2 245 tH(Table 18).

WetM SEe] AL AN EFEYS} o] FojXx ¥ AHZ,
2% vl FF79 M de gaPEe] Mo Y- THEQ Roz Yy
=3

5-6. High performance liquid chromatographyol 9]3 24

G844 S¢S HPLCE 2480y, TLCE 249 Ane} ujss
A aNe e BYY e E92o] UG Fig 14). =, P BA
$EEE M2 OE ) o4 HYEL TPstn Y- Aoz wuma
o},

olF YT A Ry 10.5%(S1), 12%(S4), 13.5%(S2), 14.5%(S3)el A
Fesgon, S4 ¥80] 7Y Fe peak® Uehidth o] ZolH S4 YL
Aolg Yoial 3749} S1, $2, S3 $HS BY Wz woly welstgo

i

5-7. Nuclear magnetic resonance spectroscopyol ] 34

TERAE 784 SE¥ES °C NMRI 'H NMRE EAMsgw
HPLCE °l &3t AAld 4 79 284 3¥E SI, S2 S32 'H
NMR& #2433
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Table 18. Analysis of the antimicrobial compounds from
Streptomyces sp. 10-6B-a by thin layer

chromatography

Direction of Developing patterns and
Method of analysis ping

development antibacterial activity
O
: 2
i
i
: 2
Normal phase
TLC 0 He
2
o0 o
O o
$
o o

Developing solvent; butanol : acetic acid : H:O = 4 : 1 : 2
Detection; @, 254nm

O, 366nm

B, staining by ninhydrin reagent

€. antimicrobial activity
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DAD1 A, Sig=210,4 Ref=450,80 of SIG10732.D ¥

0478 ¢
208, |

4
T

13&7’

8

)
e :
25 S 5 10 125 15 175

Fig. 14. Analysis of antimicrobial compounds by high performance
liquid chromatography.

‘S’ means the fraction with antimicrobial activity.
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Fig. 1581 "C NMR& ¥4% 23 2% 1349 peaks} #EHAoH,
150~190ppm A}o] &) peak: C o] FAF(C=X, C=CX, C=CC, C=CH)eo.2
T4 €} 60~150ppm Abo]of A = peak7} LA ) kit waly e &
& 722 -OH groupe) & gix u 2AHA ke 50~60ppm A}o]
o 2709 peak® ¥ 3} B4 peak 2 FHE 1}, 40~50ppm A}o] peak=
CHZ, 24~30ppm A}°]9) peak= CH:2, 0~15 ppmAte] 9] peaki= CH39]
peakZ FHHET o] ARE Filo] B u o AFEL wFAE oy Ao
2 #3490,

TEAAE FEYY T%E 29 'H NMR(Fig. 16)o) 4= 0~ ~2ppm A}
olol A #aH peak:= CHz, CHzll 93} peak= FAE oy, 3.1~3.9ppm
Abolol A= CHE peak® ZA®t)

HPLCE 449 224 338 S1, 52, 39 'H NMR(Fig. 17)2 55
1~14ppm® peak® CH;9} peakZ, I83  ]14~20ppme CH:Z,
methylene group Al&o] EAst= Ho= 455, 20ppm o] ol A=
CH7} EAgte Aoz 244 10~ ~27ppml M HEEHE peako] FAtol
A 3FE a9 o= BEEHY A TR 08N P2 Ha

>I

H] &= g = 5
5% 728 24 7154o] e oz TREY o5 A FH9 g7

&4 e 34

l
o
2
Re)
S
>
oX
f
>
2
2
X
o
ot
H
81
o
2
tjo
g
o
£
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Fig. 15. "C-NMR spectrum of antimicrobial compounds produced

by Streptomyces sp. 10-6B-a.
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Fig. 16. 'H-NMR spectrum of antimicrobial compounds produced

by Streptomyces sp. 10-6B-a.
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Fig. 17. 'H-NMR spectrum of purified antimicrobial compounds
produced by Streptomyces sp. 10-6B-a.

S1, S2 and S3 are compounds from the fractions

shown in Fig. 14.



V. 8 o}

WA YAEAY F8 ANFOZ AdMA Y Exs A=
o Agde nud dd Aoz IHA A AFEY 254 NPoz
FE EGS AFsle] HHT) ¥ - £1E 22 Aeeqn.

M R 2eg A2 gt F 7035 PHRL Baado Soil

extract& ¥-+3 arginine glycerol salts agar ¥4 & AlSRE o, My B

flo

T 437F 9] WAFo] B UL, arginine glycerol salts agar WX &
AH& S o, 171F, starch-casein-nitrate agar X & AlSHE w) 75F
121 Benedict agar BjA & ALE S W 2037} 2z e HAYG AFE
W AR E 532270 e dYgyds 9 v e Aol b
WM AL 22 F28 BPon 1 ggo BEUYL}

B THE F 7037 WHF FAA 526702 #ro] tlate] w7 T84
=d AR E HAstan Ay 7o
8749% 1% FAAMTQ S aureus ATCC 6538 18] AE wAdR p

2= a8 $A8ATY E coli ATCC

solanacearum ATCC 106928 Al&3t%ith &7 8422 YAFZ=o wayn
e R owgel AHER WX e FR/o) Wl 00~328%2 At 2o
7 A

SAE 359 HAT DM SAo FFFHL Ve rre 132
st 122 M¥E 75 107 FoA pH oHd A 1 Aol &
FoLYEA S AU E 10-6B-a TFE HE AL - 451 g g
=39 4AS FYstna g,

International ~ Streptomyces Project®] w1} Bergey’s Manual of
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Systematic Bacteriology©] 2% w2 o] &3}d] HENsty, ket Ay
HeY 548 A A3} 10-6B-a= 2 80~ 1007 AEI YAdgeor
A2 Hol A& Streptomyces sp.2 FA A

Streptomyces sp. 10-6B-a #F& 99U $9t Z7|ujaksio e FAEuy
AT FAUHEAY 2o - HAE A5z ALedY FT8HERAL
2 - AAs7] Y5t cation exchange chromatography(AG MP-50)¢} 3
ztell AR gel permeation chromatography(Sephadex G-10)& A&t}
BT HS A2NA A9FH) BHEAL AL = ot

FTEHEA B9, 534 5S4 B4 Ystd 3, ol at
24, A9 &% spectrum, ¥ spectrum, 2tE sH waule = T2 X
Atetet. o] #4842 methanololY ethanol® o} & 29 o & gaAgE=
S0l ZE AHEEZ FRHYAY. WS EaMor YA T4 ot
=g 2R W, fAHE olulite gAY BHE A AL F3
He 210mel A Mol F522 RYow, 283mol A oks FTUE 2.
FAUAE ZAE A% 1Y ST, YT ZEo g g4 B3
O AR dsME ZFo) we MeHe ¥A4e ey FEENE
d& 02% ninhydrin €9 5% H2SO4 ethanol £  jodoplatinate
(potassium) &4, orcinol ferric chloride £ < (Bial's reagent) < A}£3)
o 24 FEsgon, 02% ninhydrin $Ho2W YN0z Yegn
HelA Al FR Aoz A wAHA @iy o= FsHE
amino group®] E€AgE A A s},

Y4 E3E thin layer chromatography(TLC)2 ¥4 §& w, 3§29 2
B2 oLt 92 G REAAY Audn, Ais 4= ol e ¥

}eol EFHY e Aoz Yehygo 24529 high performance



liquid chromatography(HPLC)& o] 83 24 oj 4 X, TLCZ ¥ A9}
MRSt A 4o #7284 R J)E nj2e) BgEol HAH A, wahy
FAEYELE HPLCE HE AAsgon gzug 4o 370y 33tE
of afx £},

TERAE FFEHESEY UCo 'H nuclear magnetic resonance
(NMR) spectrum 4A1d &7 843%2 'H NMR spectrum.2 2§
1 4AS YA 28y, o)z gryysgRe Tze 23]7] 93

ME Bt Be ¥4 487 estn oA,

_87_



Abramovitz, J. N. 1997. Valuing Nature’s Services in State of the

World. pp. 326~388. In "A Worldwatch Institute Report on Progress
toward a Sustainable Society.” (ed. by Brown, L. R., F. Christopher,

H. F. French, ]J. Abramovitz, C. Bright, G. Gardner, A. P. McGinn, M.
Renner, D. M. Roodman, L. Starke).

AFH, olgH, etH, o] HY, o)Ay, a8, 99, 1991. Actinomycin
AL FHED MT-4978 Aasls AT 2l No. 4979 4. Ay

LSS

Pl 8 23t3] 2], 19(6), 561 ~567.

Aoki, H., H. Sakai, M. Kohsaka, T. Konimi, ]. Hosoda, Y. Kuboci, E.
Iguchi and H. Imanaka, 1976. Nocardicin A, a new monocyclic A

-lactam antibiotic. I . Discovery, isolation and characterization. J

Antibiotics., 29(5), 492~500.

Bae, H. J, J. N. Lee, and J. W. Ju, 1998. Detection of rifampin-resistance

in  Mycobacterium tuberculosis. J. Korean Soc. Microbiol, 33(2),

111~117.

Ballows, A., H. G. Truper, M. Dworkin, W. Harder and K. H. Schlerifer,

1992. The prokaryotes, Vol. 1, 2nd ed. Springer-Verlag.

_88_



e dE, FE olgyd 1996 Streptomyces CM0019] A2 o) 3178
4. The Microbiological Society of Korea, 22(4), 322~328.

Benedict, R. G., T. G. Pridham, L. A. Lindenfelser, H. H. Hall, and R. W.
Jackson, 1955. Further studies in the evaluation of carbohydrate
utilizationtests as aids in the differentiation of species of

Streptomycetes. Appl. Microbiol.,, 3, 1~6.

Berdy, J., 1980a. Aminoglycoside antibiotics. PP. 85~89, In "Handbook of

antibiotic compounds.” Vol. 1. CRC Press.

Berdy, J., 1980b. Handboook Amino acid and peptide antibiotics. PP. 39~

214, In "Handbook of antibiotic compounds.” Vol. 4, No. 1. CRC Press.

Berdy, J., 1989. The discovery of new bioactive microbial metabolites :
screening and identification, pp. 3~25. In "Bioactive metabolites
from microoganisms.” (ed. Bushell, M. E. and U. Grafe). Progress in

Industrial Microbiology.

Brenner, M., A. Niederwieser, and G. Pataki, 1969. Amino acid and
derivatives. pp. 730~786. In "Then-layer chromatography.”(ed. Stahl,

E.). Springer-Verlag Berlin - Heidelberg - New York.

F47, 1988 AF % 9 sxge vy

)

1 AFx AF, A53, 97

_89_



~114.

Chambers, H. F., 1988. Methicillin-resistant Staphylococci,  Clin.
Microbiol. Rev., 1(2), 173~186.

Chater, K. F., 1990. The improving prospects for yield increase by
genetic engineering in antibiotic-producing Streptomyces Bio/

Technology, 8, 115~121.

Cooper, T. G. 1977. Gel permeation chromatography, pp.169~193. In
"The Tools of Biochemistry.” John Wiley & Sons. A Wiley -

Interscience publication.

Crepin, J, R. L. Johnson, 1993. Soil sampling for environmental
assessment. pp. 5~18. In "Soil sampling and method of
analysis.”(ed. Carter, M. R.) Canadian society of soil science. Lewis

Publishers.

Diez, B., E. Mellado, M. Rodriguez, R. Fouces, and J. L. Barvedo, 1997.
Recombinant microorganisms for industrial production of antibiotics.

Biotech Bioengin., 55(1), 216~ 2925.

El-Nakeeb, M. A, and H. A. Lechevalier, 1963. Selective isolation of

aerobic actinomycetes. Appl. Microbiol.,, 11, 75~177.



Embley, M., J. Smida, and E. Stakebrandt, 1988. Reverse transcriptase
sequencing 16S rRNA from Faenie rectivirgula, Pseudomonas
thermophila and Saccharopolyspora hirsuta, three wall type IV
actinomycetes which lack mycolic acid. J. Gen. MlIcrobiol, 134, 961 ~
966.

Esnard, J, T. L. Potter, and B. M. Zukerman, 1995. Streptomyces
costaricanus sp. nov., isolated from nematode-suppressive soil. Int. J.

Syst. Bacteriol., 45, 775~779.

Flaig, W, and H. J. Kutzner, 1960. Beitrag zur okologie der gattung

Streptomyces Waksman et Henrici. Arch Mikrobiol., 35, 207~228.

Flin, H. G, and R. M. Wenger, 1990. Cyclosporine: synthetic studies,
structure-active relationships, biosynthesis and mode of action. pp.
245~287, In "Biochemistry of peptide antibiotics.”(ed. Kleinkauf, H., H.

Dohren). Walter de Gruyter Berlin - New York.

Fox, G. E, and E. Stackebrandt, 1987. The application of 16S rRNA
cataloguing and 5S rRNA sequencing in bacterial systematics, pp. 40
5~458. In "Method in microbiology, vol 19.”(ed. R. R. Colwell and R.
Grigorova) Academic Press, Orlando, FI.

o4, e, ol g, AEN, 19%. AFE EY AT & oy By

He

_91_



AP BB 83 ), 21(4), 399~430.

Hasegawa, T., M. Takizawa, and S. Tanida, 1983. A rapid analysis for
chemical grouping of aerobic actinomycetes. J. Gen. Appl. Microbiol.,

29, 319~322.

Holt, J. G, N. R. Krieg, P. H. A. Sneath, J. T. Staley, and S. T.
Williams, 1994. The Actinomycetes, pp. 605~703. In "Bergey’s manual

of determinative Bacteriology. 9th” Williams & Wilkins.

FTH, 1995, BT 23 hAL 2 Feprs) o2 A, 21Q1), 34~42.

Hunter-Cevera, ]J. C., M. E. Fonda, and A. Belt, 1986. Isolation of
culture. pp. 3~23. In “Manual of industrial microbiology and
biotechnology.” (ed. Demain A. L, and N. A Solomon). American

Society for Microbiology, Washington, D. C.

AFE, 1997 AFE A8ANLL 3 BR7BARAHA, pp. 21-103.

linuma, S, A. Yokota, T. Hasegawa, and T. Kanamaru, 1994.
Actinocorallia gen. nov., a new genus of the order Actinomycetales.

Int. J. Syst. Bacteriol., 44(2), 230~234.

B B, RBET, 1995 MEWOHE, pp. 3~13. ‘BEHRALB(LFK

_92_



R, AR B R, 3R, WL

Jacques F., M. D. Acar, 1980. The disk susceptibility test. pp. 24~54. In

"Antibiotics in Laboratory Medicine.” Williams and Wilkins.
Baltimore/London.

Kahan, J. S, F. M. Kahan, R. Geogelman, S. A. Crurrie, M. Jacson, E.
O. Stapley, T. W. Miller, A. K. Miller, D. Hendlin, S. Mochales, S.
Hernandez, H. B. Woodruff, and J. Bimbaum, 1979. Thienamycin. A
new - lactam antibiotic. I. Discovery, taxonomy, isolation and

propertys, J. Antibiotics, 32(1), 1~12.

Kajimura, Y., M. Sugiyama and M. Kaneda, 1995. Bacillopeptins, new
cyclic lipopeptide antibiotics from Bacillus subtilis FR-2. J.

Antibiotics, 48(10), 1095~ 1103.

PR EEE, 1987. BARE BMEMAEY, MW 3, 3~55.

A2, 1989, Aelgy B A mAEY dud By 34 #e 3
Ao =- v E 4H, 15(2), 33~39.

Kawauchi, T., T. Sasaki, K. 1. Yoshida, H. Matsumoto, R. X. Chen, M.
U. Huang and T. Otani, 1997. A new anthracyclin antibiotic, IT-62-B,

converts the morphology of ras-transformed cells back to normal :

-93_



taxonomy, fermentation, isolation. structure elucidation and biological

characterization. J. Antibiotics, 50(4), 297 ~303.

Kim, B. S, and B. K Hwang, 1993. Production, purification and
antifungal activity of antibiotic substances produced by Pseudomonas

aeruginosa strain B5. Kor, J. Appl. Microbiol. Biotechnol, 3, 12~18.

x

AR, 1992 AAAZRE FHFY dUHA Bel D G 042 A

d, 18, 35~40.

A, 10(2),

M
e
ox
i
.

WA, 1997 AYHo2 G489 MR ¥

34~43.

HBA, Ao, 19%. BEY SAd WE st srwdFel =g, Ahgdn)

&3] %], 23(1), 36~42.

HAE, A5S, 1998, Clavulanic acid®] A Abzt sS4 SN, 112), 22~

217.

Kim, J. B, D. H. Yi, W. S, Shin, C. M. Koh, 1998. Antibacterial activity
of antibiotic(K-681) from Streptomyces sp. 681 against Staphylococcus

aureus. J. Korean Soc. Microbiol., 33(1), 69~75.

HEA, oA, dAY, HER, AP, 1997, Yolo] we EG gdade

_94_



& . AAn B2 x), 25(5), 534~536.

BER, 1992 N2 FABE gAN BHFe BErRY | oy A,

18(3), 53~62.

A9, e, A, dAY, ARA, o4, WRA, 19%. Zu) =2 %
AT FTEY 54, AABE IR, 24(2), 166~172.

P&, M9, 1997. Streptomyces lividano| A secE #7Hzte 2243}

D7IME dA. AAuI B3R, 25(3), 253~257.

Kim, W. S, D. J. Youn, W. T. Cho, M. K. Kim, H. R. Kim, S. K. Rhee
and E. S. Choi, 1995. Improved production, and purification of

aclacinomycin A from Streptomyces lavendofoliae DKRS. J

Microbiol. Biotechnol., 5(5), 297~301.

Knapp, J. S., J. M. Zenilman, J. W. Biddle, G. H. Perkins, W. E. DeWitt,
M. L. Thomas, S. R. Johnson, and S. A. Morse, 1987. Frequency and
distribution in the United States of strains of Neisseriae gonorrhoeae

with plasmid mediate, high level resistance to tetracyclin. J. Infect.

Dis., 155, 819~822.

Kuster, E., 1976. Ecology and predominance of soil streptomycetes. pD.

109~121. In "Actinomycetes-the boundary microorganisms.”(ed. Arai,

_95_



T.). Toppan Co. Ltd., Tokyo.

Kuster, E., and S. T. Williams, 1964. Selection of media for isolation of

Streptomyces. Nature(London), 202, 928 ~929.

Lechevalier, H. A., 1989. A practical guide to generic identification. jo)o}
2344~2347. In "Bergey’s manual of Systematic Bacteriology. Vol. 4.”
(ed. Williams, S.,, T. M. E. Sharpe and ]J. G. Holt) Williams and

Wilkins.Baltimore.

Lechevalier, H. A., and M. P. Lechevalier, 1981. Introduction to the order
actinomycetales, pp. 1915~1950. In "The prokaryotes.”(ed. Starr, 1. P,
H. Stolp, H. G. Truper, A. Balows, and H. G. Schlegel).

Springer-Verlag, Berlin Heidelberg, New York.

Lechevalier, H. A., M. P. Lechevalier and B. Becker, 1966. Comparison of
chemical composition of cell walls of nocardia with that of other

aerobic actinomycetes. Int. J. Syst. Bacteriol,, 16, 151 ~160.

Lechevalier, M. P., C. de Bievre and H. A. Lechevalier, 1977.
Chemotaxonomy of aerobic actinomycetes : Phopholipid composition.

Bioche. Syst. Ecol., 5, 249~ 260.

Lechevalier, M. P. and H. A. Lechevalier, 1970. Chemical composition as



a criterion in the classification of other aerobic actinomycetes. Int. J.

Syst. Bacteriol., 20, 435~443.

Lechevalier, M. P, H. A. Lechevalier, N. N. Gerber, 1971. Chemical
composition as a criterion in the classification of actinomycetes.

Advance, Appl. Microbiol, 14, 47~171.

CIAIE, 1992. AP O2 Q¢ WHTFY Ra nazy A, 18(3), 41~

M

52.

Lee, J. Y, B. S. Kim and B. K. Hwang, 1995. Numerical identification of
Streptomyces flaveus producing antibiotic substances inhibitory to

pathogenic fungi. J. Microbiol. Biotechnol., 5(6), 324~334.

Lee, M. J, D. S. Lim, M. S. Lee, W. H. Yoon, and C. H. Kim, 1997.
Characterization of Sterptomyces sp. AMLK-135 producing  anti-

MRSA antibiotics. J. Microbiol. Biotechnol., 7(6), 397 ~401.

Levy, S. B, 1992. Active efflux mechanisms for antimicrobial resistance.

Antimicrob. Agents Chemother., 36, 695~ 703.

Malpartida, F. and D. A. Hopwood, 1984. Molecular cloning of the whole
biosynthetic pathway of a Streptomyces antibiotic and its expression

in a heterologous host. Nature, 309, 462~ 464.

_97_



Martin, R. G, K. W. Jair, R. E. Wolf, Jr., and J. L. Rosner, 1996.
Autoactivation of the marRAB multiple antibiotic resistance operon by
the MarA transcriptional activator in Escherichia coli. J. Bacteriol.,

178(8), 2216 ~2223.

McQGuire, J. M, R. 1. Bunch, R. C. Anderson, H. E. Boatz, E. H. Flynn,
H. M. Powell, and J. W. Smith, 1952. "llotycin,” a new antibiotic.

Antibio. Chemother., 11(6), 281 ~283.

Miyadoh S., 1990. A history of systematic and concept of in

Streptomycetes. Actinomycetol., 4(1), 41 ~48.

AT 4, HPRRE, 1995 (L8R E a8 (R 1 AR ) &, pp. 179~227. "%
EHRA B (LBXE, A+ F K 3K FEILE,

Nagarajin, R., L. D. Block, M. Gorman, R. L. Hamill, M. M. Hoehn, W.
M. Stark and J. G. Whitney, 1971. A -Lactam antibiotics from

Streptomyces. J. Am. Chem. Soc., 93(9), 2308 ~2310.

Nonomura, H,, and Y. Ohara, 1971a. Distribution of actinomycetes in soil.
X. New species of genera Microbispora and Microtetraspora and

their isolation method. J. Ferment Technol,, 49(11), 887 ~894.

Nonomura, H., and Y. Ohara, 1971b. Distribution of actinomycetes in soil.

_98_



X. New genus and species of Monosporic Actinomycetes. J. Ferment.

Technol., 49(11), 894 ~903.

Nonomura, H., and Y. Ohara, 1971c. Distribution of actinomycetes in soil.
IX. New species of genera Microbispora and Microtetraspora and

their isolation method. J. Ferment. Technol., 49(11), 904~912.

Okachi, R., I. Kawamoto, S. Takasawa, M. Yamamoto, S. Sato, T. Sato,
and T. Nara, 1974. A new antibiotic XK-62-2(sagamicin). 1.
Isolation, physicochemical and antibacterial properties. J. Antibiotics,

27(10), 793 ~800.

Okami, Y., M. Hamada and N. Ueda, 1970. Relationship between genera
of actinomycetes with reference to gas chromatographic analysis. pp.
425~457. In "Proceeding of 1st international conference on culture

collection.” Univ. of Tokyo Press. Tokyo.

Ormerod, L. P, J. M. Harrison, and P. A. Wright, 1990. Drug resistance

trend in Mycobacterium tuberculosis : Blackburn 1985~89. Tubercle.,

71, 283~285.

Park, H. Y, and D. S. Park, 1994. Bacteria-induced antibiotic peptide,
proteacin from the white-spotted flower chafer, Protaetia brevitarsis.

Kor. J. Appl. Microbiol Biotechnol., 22, 52~58.



71, MY, A8, AUE, 1994 Y4 slE 2ol
sd FAA WA Fol. WM, 29 449~ 457,

Park. Y. H, D. G. Yim, E. J. Kim, Y. H. Kho, T. L Mheen, J. Lonsdale

and M. Goodfellow, 1991. Classification of acidophilic, neutrotolerant

and neutrophilic Streptomyces by nucleotide

sequencing of 58S
ribosomal RNA. J. Gen. Microbiol., 137, 2265~ 2269.

Reading, C. and M. Cole, 1977. Clavulanic acid

- A Beta-lactamase
inhibiting Beta-lactam from Streptomyces clavuligerus. Antimicrobial

Agents and Chemother., 11(5), 852~857.

Rothrock, C. S, and D. Gottlieb, 1984 .Roles of antibiosis in antagonism

of Streptomyces hygroscopicus Var. geldanus to Rhizobium solani in

soil. Can. J. Microbiol., 30, 1440~ 1447.

Salyers, A. A. and D. D. Whitt, 1994. Antibiotics: Mechanisms of action

and mechanisms of bacterial resistance. pp. 97~110. In

"Bacterial
pathogenesis: a molecular approach.” ASM Press, Washington D. C. .

Seoane, A. S. and S. B. Levy, 1995. Identification of new genes regulated

_100_



by marRAB operon in Escherichia coli. J. Bacteriol., 177(3), 530~535.

Shimazu, A., C. J. Kim, and L. D. Yoo, 1993. Diversity of Actinomycetes
-Species, mophology and life cycle-. Kor. J. Appl Microbiol
Biotechnol., 21(1), 88~94.

Shirling, E. B, and D. Gottlieb, 1966. Methods for Characterization of

Streptomyces Species. Int. J. Sys. Bacteriol.,, 16, 313~ 340.

Shirling, E. B., and D. Gottlieb, 1968. Cooperative description of type
culture of Streptomyces. I. Species description from first study. Int

J. Sys. Bacteriol., 18, 279~392.

Silver, L. L, and K. A. Bostian, 1993. Discovery and development of
new antibiotics : the problem of antibiotic resistance. Antimicrob.

Agents Chemother., 37, 377~383.

Stark, W. M., M. M. Hoehn, and N. G. Knox, 1968. Nebramycin, a new
broad-spectrum antibiotic complex. . Detection and biosynthesis.

Antimicrob. Agent Chemother., 1967, 314-323.

Takahasi, T., Y. Seki, Y. Tanaka, R. Oiwa, Y. Iwai, and S. Omura, 1990.

Vertical distribution of microorganisms in soil. J. Actinomycetol., 3,

79~88.

- 101 -



Takashi, S., 1987. Cosmopolitan actinomycetes. J. Microorganism, 3(5),
482 ~492.

Tamura, T, Y. Nakagaito, T. Nishii, T. Hasegawa, E. Stackebrandt, and
A. Yokoda, 1994. A new genus of the order Actinomycetales,
Couchioplanes  gen. nov., with descriptions of Couchioplanes
caeruleus(Horan and Brodsky 1986) comb. nov. and Couchioplanes

caeruleus subsp. azureus subsp. nov. Int. J. Syst Bacteriol., 44(2)

193 ~203.

Tanaka, Y. and S. Omura, 1990. Metabolism and products of

actinomycetes - an introduction. Actinomycetol., 4(1), 13~14.

Terry, R. C. S. Simon, 1982. Determination of niacin metabolites
1—methyl—5~carboxylamjde—2—pyridone and n-1-methylnicotinamide in
urine by high-performance liquid chromatography. J. Chromato., 232,
261 ~274.

Watanuki, M. and K. Aida, 1972. Significance of quinones in

classification of bacteria. J. Gen. Appl Microbial., 18, 469~472.

Weinstein, M. J, G. M. Leudeman, E. M. Oden, G. H. Wagman,
J. P. Rosselet, ]. A. Marquez, C. T. Coniglio, W. Charney, H. L.

Herzog, and ]J. Black, 1963. Gentamicin, a new antibiotic complex

- 102 ~



from Micromonospora. J. Med Chem., 6, 463~ 464.

Williams, S. T., 1982. Are antibiotics produced in soil? Pedobiologia, 23,

427~435.

Williams, S. T., and F. L. Davies, 1965. Use of antibiotics for selective
isolation and enumeration of actinomycetes in soil. J. Gen. Microbiol,

38, 251~261.

Williams, S. T., M. Goodfellow, E. M. H. Wellington, J. C. Vickers, G.
Anderson, P. H. A. Sneath, M. J. Sackin and A. M. Mortimer, 1983a.
A probability matrix for identification of some Streptomyces. J. Gen

Microbiol., 129, 1815~1830.
Williams, S. T., M. Goodfellow, G. Anderson, E. M. H. Welligton, P. H.
A. Sneath, and M. Sackin, 1983b. Numerical classification of

Streptomyces and related genera. J. Gen. Microbiol., 129, 1743~ 1813.

Williams, S. T, M. E. Sharpe and J. G. Holt, 1989. Bergey’s Manual of

Systematic Bacteriology, Vol. 4, Williams & Wilkins. 2299 ~ 2648.

Woese, C. R., 1987. Bacterial evolution. Microbiol Rev., 51(2), 221~271.

Woodruff, H. B., 1989. Fifty vear's experience with actinomycete ecology.

- 103 -



J. Actinomycetol., 3. 79~88.

Yamada K. and K. Komagata, 1970. Taxonomic studies on coryneform
bacteria. III. DNA base composition of coryneform bacteria. J Gen.

Microbiol., 16, 215~224.

Yassin, A. F., F. A, Rainey, H. Brzezinka, K. D. Jahnke, H. Weissbrodt,
H. Budzikiewicz, E. Stackebrandt, and K. P. Schaal, 1995. Lentzea

gen. nov.,, a new genus of the order Actinomycetales. Int. J. Syst.

Bacteriol., 45(2), 357~363.

Yokota, A., T. Tamura, T. Hasegawa, and L. H. Huang, 1993.
Catenuloplanes japonicus gen. nov., Sp. nov., nom. rev., a new genus

of the order Actinomycetales. Int. J. Syst. Bacteriol., 43(4), 794~ 798.

Yu, J. H, M. H. Jung, H K Park, and D. H. Bai, 1992. Cloning and
expression in E. coli of a bacteriolytic enzyme gene from Alkalophilic

Bacillus sp. J. Microbiol. Biotechnol., 2(3), 161 ~165.

Yun, N. L, and Y. N. Lee, 1994. Identification of a soil Streptomyces

spp. producing antifungal substances. Kor J. Microbiol,, 32, 449~454.

BHER, 1995, {LBEER NS 2 RGBS, pp. 148~ 160 WEHRE
LB (EBX X, AH F BE K. Hix

_104_



o

y

o)

N

)
Mr

=%
=

Ml b w =g A A}

ol

_U_

KIST A

Al

3 gy BHo AEs £88 F

3

s

&

A nl gl

o]

e

®O

Ho

g =gyrh

A

o))

ol e 2

Kol
T

N

B

dut.

s

SubAbEhY e A e RAE A}

2lal A

o)
22041

o] 7] A]

=
=

o A7t A7NAA 7=

=
=2

ToE 2

42 =gy

o= o A2 4

i

- 105 -



	표제면
	SUMMARY
	I. 서 론
	II. 연 구 사
	1. 방선균
	2. 항생물질

	III. 재료 및 방법
	1. 방선균의 분리
	2. 항균활성물질 생산균의 선발
	3. 선발균주의 동정
	4. 선발균주에 의한 항균활성물질의 생산 및 정제
	5. 항균활성물질의 분석

	IV. 결과 및 고찰
	1. 방선균의 분리 및 분포
	2. 항균활성물질 생산균의 선발
	3. 선발균주의 동정
	4. 항균활성물질의 생산 및 정제
	5. 항균활성물질의 특성 및 구조의 분석

	V. 요약
	참고문헌
	감사의 말씀

