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Abstract

Actinomycetes have been known to be useful target
microorganisms for screening of biologically active compounds. Three
hundred and seven isolates of Actinomycetes were obtained from soil
samples of Cheju Is. Three percents among those isolates showed
antibacterial activity. One of them, isolate BL93, showed relatively
strong activity against Escherichia coli 8749, Staphylococcus aureus
6538, and Pseudomonas solanacearum 10692, The isolate BL93 was
identified tentatively to be Streptomyces species based upon
physiological and morphological characteristics. Arginine-glycerol
salt(AGS) medium containing 20% soil extract was used for the
production of antibiotics by the isolate BL93. After growth for 9 days
at pH 45 and 28T in jar fermenter, antibiotic concentration reached
to the maximum. The culture broth was centrifuged and filtered with
0.2xm syringe filter for the purification of antimicrobial compounds.
The cell-free culture filtrate was concentrated by vacuum evaporation
and then passed through cation exchange resin column. The
resin-binding fraction had antibacterial activity. The active fractions
were reconcentrated and loaded on ultragel permeation column for
desalting. The active compound was fairly soluble in methanol,

ethanol and acetone, but insoluble in hexane. The UV absorption



spectrum showed peaks at 296nm. The antibiotics did not lose

activity even after heating at 100C for 30min and was stable in

acidic and neutral pH solution.



LA &

FAFe] B AT 18759 Ferdinand Cohno] Ao &l A
Streptothrix foesterict= A#-¢ AL WAFoZHN A zH Yo}
191430 olZ2JME A, Krainsky?b B9 m| B2 A Actinomyces
griseus] B AT ARE H2E RAFOoZN EF Folx HAMFo
42 22X vk Abdo] d3A7] A zag).

dwrH o2 FYEAL Tyndalll sjM v S F57He] Agzgo
¢Zd F 19299 Flemingol & @AY penicilling Azz s
Waksman ¥} Woodruff(1940) 7} Streptomyces antibioticusol A
actinomycing #2833, Schatz 9 Waksman(1944)°] Streptomyces
griseus°l A streptomycing ®2)dte] HMAY xgfo AL siw A
Streptomyces%& EFT WA F(Actinomycetes)= FAE A A
oM APdHoZY Ao FQF uAEZ 2o 5}
=, Streptomycin°] g o]F BE AFAS o5 WHFL FAL
A BAEFE] oA AFE Srld ol2Hn, 1 AH g A=
T FAEFo] BAHAoH, FAd PHF BES} SO A7 Roix

< 8AE HAgY. 2 F PAFezRy FARE 9o o vz
A28y 28] A% R AN(Parry o Li, 1997 ; o, 1992 ; o
5, 199 & 5, 19% ; #F %, 195 U A2 A g
Aol AAHm glon], 2o AL o] &3 FAA Yito] dPn
o] FoA 1 e AAoltHDiez &, 1997).

W, AT YHHo2 FHoNY FANOEZ AfE=

AU oy aggA MFoln Actinomycetales orderdl &3 9y
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PR ECItHA, 1997 ; %, 1995). FBol9} HAIE FALE WA snz
AANE F2ol2 £7¥ AXE gtk 1970 o] o)== e A 3}
A FAWYPY B0 A¥Y GCHBol T Ejs: HES
72 A¥uj Y2 A4HT ).

1960 T o] o] Wade] hd ATE Streptomyces’t F ArolY
o $3S AR A Fg3H B0 24 IUAYL 2y
ol AZlels AEDE AUste HAF L NE FF2 uug: sad
7o B2 Gottlieb®t  Shirling(1966)2) 539  International
Streptomyces Project(ISP)& F33t8A A AA 24 2¢jo] o] o)
Aok, 2 & Micromonospora WATFo 2 2E gentamycino] 7 g
|l Streptomycesol 219] &9 sagHFe] F AT Aoz Rty
71 AEstst. 2#A Bergey's Manual  of  Systematic
Bacteriology(Williams %, 1989)cll= 40%F 9] 34 wH g £o] 7) A 5 A
o2 F ol BZ AANSY 19949% Bergey’'s Manual of
Determinative Bacteriology(Williams %5, 1994)& WX #< 87/ 180
2 Wyol % Budka Qo ol #A}, conidia, sporangia 9]
H SR AZYY SRR 52 FAoZ BRstm Qo)

Ao Eels dutyo g ISpe] 9% % (Shirling, 1966)8 o] &
stol wiFsta EAde) oI ALY M7, wiwe] Mz a4 4a
T BHA 5oz ¥IA AedH, ¥x ¥W B4 5 Yy =Exg
w4 Hasta o Ao oY A Gol4H e 2AZ EFEaU. o
@ 2kt lojd AEHe 74993 amino acid B4 Ad: o
Ao 2% AAE A Hrtske A718 obA 89 (Schleifer, 1977).
Lechevalier(1970), Keddie, Bousfield= Al¥H 7k &8 ol A

x
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diaminopomelic acid(DAP)®} 248 EA3lo 47129 wall chemotype &
2 ¥Y3A. Wall chemotype I& DAP7} LL-formo]® wo] gl
d-¥oli, Wall chemotype II€ meso DAPO]® A] 2  arabinose}
xyloseZ7} ¥ 7-$°]x, Wall chemotype I meso DAPo] @ 4] F&
madulose’t EH3AY oH EgHA o] g ALoli, Wall
chemotype IV-2 meso DAP®]® A arabinose$} galactose’} 9l 7<=
TESA.  Streptomyces® 7%o] DAP: LL-formo. 2 EAste E
A4A 3L Ueyx ger

HZo = AW4, isoprenoid quinone ¥ FA AR Y oA dojzl 3}
3 BASCl WA £9 A F2¥ NF2 431 Yo 71 o
2, WAF9 isoprenoid quinone& THE 13oky Aol & 3=
menaquinoned #5730}, x| wAFd Zasts= menaquinone?] 7
¥ isoprencid 7t XstHol Y& ALs gRBolm, Mg
quinone®] EAsE T ANAHA aRYAH MA@ wzte Hzs s
< YEY. o9 x DNAS} G+C9%, DNA hybridization, 16S RNA,
5S rRNA 59 48 F43o(Labeda 5, 1997) WA 7o 28 =
®ootye Mg % ATBAE Weled 228 482 2o 1 o

A o2 PPA= antimicrobial spectrum, &7z, BAF, A
N, STz el RRUT. o] F 3Tz gAY RE=
=% ZtHSykes, 1985 ; Perkins, 1982 ; Demain® Inamine, 1970 :
Weaver®} Pattee, 1964 ; Weisblum %, 1971, Routien, 1960 ; Hotta
and Okami, 1996 ; Gallo &, 1972 ; Kim &, 1989).



1) Carbohydrate-containing antibiotics(Huddleston 3, 1997)
aminoglycosides(streptomycin), c-glycoside(vancomycin)
2) Macrocyclic lactones (Horan, 1997)
macrolide antibiotics(erythromycin), polyen antibiotics(candicidin)
3) Quinones and related antibiotics
tetracyclines(tetracycline)
4) Amino acid and peptide antibiotics
B -lactam antibiotics(penicillin), peptide antibiotics(bacitracin)
thiazolyl peptide antibiotics(Pusecker &, 1997 ; Louiuro %, 1997)
5) Heterocyclic antibiotics containing oxygen
polyether antibiotics(monesin)
6) Heterocyclic antibiotics containing nitrogen
nucleoside antibiotics(polyoxins)
7) Alicyclic derivatives
cycloalkane derivatives(cyclohexamide)
8) Aromatic antibiotics

benzene derivatives(chloramphenicol)

&H, WATE 22 A EY dYyoz Qlate] AgyEA F
= gdstth AF7A nAEZRE 49 100009%9) Yy =
A 7heEl o 2/30] AP 64% FEJF HAFozRY wAHYO
B, AZoZHEE oF 13%, FBo|ZREE o 23%7 @A
(Berdy, 1989) 7}% A@AHEA FAo] glojq wFo| 2z s
HEE ¢ A olad ok w&d oo, ¥, AE 24 5 2=



BE 22 el Aol Mo s Fad vjYEZ 27w g
. ol Aoz R B o, AR o4 FYEA g Aq
23l ole] me WHaFE £HY dFE F5¢ DA YL Aoz A
FEd. olYd PAEA AFE MFo)Y AF APZo Sad &
oA Golvt ujF2do] FAF B FH7A] LA Qon,
e WAE, gram £4 TF Fol FAT N2 FHEA} BB
A FEAY A7 2 AY FAER AFA7A 893 o]Tojx 3 Y=
dAoltt. HZde FAEH U HAdZY Ze 2o a4
SA&9 Wddd dadd AgHos 33 SF¥AH e s 2o
g0 Mz g}

AEE e A AEE JtAe B 259 AAGHEAS
el m glen, A ALHDR e AE FYAEFY YA gAE
AE2 vAEY dAEAZYH AYHn Y AAo| ojst P
< 2 & o FHSA Fe nPEoM N2 Mgy Ehe
28 7 e 7teAol ¥7] dEo] nAEL o83 AP 27 g
5$32& dojzt AztE)

2 d7odME N2 FARFY F4g EFoz AFE EokoA
e HHEE 22 wgste] o] MYAS WS 2 Escherchia coli,

m"!

Staphylococcus aureus, Pseudomonas solanacearumo] tajA] e}z o

2 FAE4E Jehle BAF 107 #FE 13 Adsigoen 13 A
dE FFFTAM MY ke dF B4 Mol BLI3 #FE HEHW
. 22m HF AdE BL3 #F9 AT SMFo] A=
FRAEAY FeAA dF AFE P30



II. A5 2 %y

1. A%
D B g

AFE EFA £2€ 307718 HAFE dide=z FAEA AW

ARE AAHA.

2) AT

1) A= A4

EFAA #ed wAad 3077dF FToAM #IFEAPol ¢+3% BLI3
TFE HF Adsto FRER P42 AP

(2) =4 A4 d
Egoziyg R AT F AT ZTAEZR Add Ads

% Al FF= Table 13 #th

Table 1. Test microorganisms for the screening of

antimicrobial activities

Test organism Source of strains
Escherrichia coli 8749 American type culture collection
Staphylococcus aureus 6538 American type culture collection

Pseudomonas solanacearum 10692 American type culture collection




3) A-gufA]

1) BAad #e4 6z
Ad e, AL Ae wiAE Table 29 7o 24

9} Arginine-glycerol salts(AGS) agar & Al&&4Qrt}.

Table 2. Medium AGS composition for isolation of

actinomycetes
Arginine monohydrochloride 1.0g
Glycerol 12.5¢
K2HPO4 1.0g
NaCl 0.5¢
MgSOQOys - 7TH20 0.5¢
Fe2(SO4)3 . 6H20 0.01g
CuSOs4-5H0 0.001g
ZnSO4. TH0 0.001g
MnSOy4 . H0 0.001¢g
Agar 15.0g
Cyclohexamide 50mg
Nystatin 50mg
Soil extract 200me
Distilled water 800mé

(2) AR vl Wiz
T B4 AHE AY A NYEFY A 24 & Table 33 2o}



Table 3. Medium composition for cultivation of test

microorganism
Test microorganisms Composition

Escherrichia coli 8749 Nutrient agar

Staphylococcus aureus 6538 Nutrient agar

Pseudomonas solanacearum 10692 PS agar
Peptone 10.0g
Casein hydrolysate 1.0g
Glucose 5.0g
Agar 17.0g
Distilled water 1L

(3) #F A& wlx|(Shirling and Gottlieb, 1966)
TEd 59 WFEgH EFE By YA AHEE ISP )
A= o9 2o

@ Yeast malt extract agar (ISP 2)

Bacto-yeast extract 4.0g
Bacto-malt extract 10.0g
Bacto-dextrose 4.0g
Bacto-agar 20.0g
Distilled water 1.0¢

_10_



@ Oatmeal agar (ISP 3)

Oatmeal 20.0g
Agar 18.0g
Distilled water 1.0¢

@ Inorganic salts starch agar (ISP 4)

Soluble starch 10.0g
KzHPO, 1.0g
MgSO47H:0 1.0g
(NH4)2SO4 2.0g
CaCOs 2.0g
Trace salt solution 1.0m¢
Agar 20.0g
Distilled water 1.02

@ Glycerol asparagine agar (ISP 5)

Glycerol 10.0g
Asparagine 0.5¢
KzHPO, 1.0g

Agar 15.0g

Trace salt solution 1.0ml
Distilled water 1.0L
pH 70~72

_ll_



® Peptone yeast extract iron agar (ISP6)
Bacto—peptone 15.0g
Proteose peptone 5.0g

Ferric ammonium citrate 0.5g

Dipotassium phosphate 1.0g
Sodium thiosulfate 0.08g
Yeast extract 1.0g
Bacto agar 15.0g
Distilled water 1.0L
pH 7.0~7.2

® Tyrosine agar (ISP7)

Glycerol 15.0g
L-tyrosine 0.5¢
L-asparagine 1.0g
KH:PO; 0.5g
MgSO; . 7TH20 0.5g
NaCl 0.5g
FeSO; . 7H0 0.01g
Trace salt solution 1.0ml
Bacto agar 10.0g
Distilled water 1.0L
pH 72~74

_12_



* Trace salt solution (for media ISP 3,4,5,7)

FeSO, 0.1g
MnCl - 4H0 0.1g
ZnSO4. THA 0.1g
Distilled water 100ml

1) BAEA 4§ vz

FRAEA A WA 249& Table 49 2T = AGS(Table 2)
A8 7HE FolA agaret F4A A, Tween 20 & H7FS Table
49 Z& 249 WA E A&yt

Table 4. Culture medium for the antibiotic production

Arginine monohydrochloride 1.0g
Glycerol 12.5¢
K:HPOQO, 1.0g
NaCl 0.5g
MgSOQy . 7H20 0.5g
Fez(S04)3. 6H0 0.01g
CuSO, . 5H20 0.001g
ZnS0y4 . TH0 0.001g
MnSQO;4 . H0 0.001g
Soil extract 200me
Tween 20 0.01%
Distilled water 800me

_.13_



4) Al ef

2 49l AH8¥ LL-DAPY} meso-DAPE SigmaAl AEL A&319
i, 7718 13 B EFA%E A2 Sigma A cellulose
€ Y% glass plates} silica gel& Y3 glass plate® TLCL o2 A&

& ot

5 AHg717]

Ion-exchange column chromatography ¢} gel permeation
chromatography= LKBAIS] RE& AE# 20, Fraction collector=
Vision Scientific Co., LTD9 Model KMC-2000& A}&3ty
th. Spectrophotometer= HPALY] & A}43lgon, Conductivity =

ORIONALS] model 1158 AH&3ith.

- 14 -



2. %y

D gage A9

credE 0709 FFE  AGS  HMuA AN 27~30TCo A
160rpmo.-2 7~219 3t gujgsigich. widoize) g7 BAo] /)3
S ) FFE AFFHow Awsdg.

2) ¥A#9 4 (Williams 5, 1989)

TE FAF FHL ISPl @, S 2 Az AnAe o] &
T Yeitd 545 A ¥¥ LA diaminopimeric acid(DAP)9] 3 &)
g ZA}3A

3) ISP &# 71&q A& FHEF ANFF 54

() ¥ ¥ 54 (Williams 5, 1983)

© =%

AdE FFE ISP viAlel sgstHA 79, 149, 219 FAOD 4S
BE, 71EALS Az, S84 42 §F D dad gy sRe el
o 7]1#AM= Tresner-Backus color wells v 3te]  white, gray,
yellow, green, blue, violet £ 2 712319 o0, wiH Nz7e yellow,

olive, yellowish brown %22 ey}

_15_



@ EA9] Yeo 9
Xxe] gejs} #HL Shirings} Gottlieb (1966)9] W& W8 3o
AH83t3lth #F & Yeast malt extract agarolA] 217+ v 3 ¥ 5%
glutaraldehyde solution ©.2 4To|A 613+ A2 § F phosphate buffer
2 AFAct 50, 60, 70, 80, 90%, 100% o) €& f4oz dAHoz
304 € #AH& AA critical point dryer® Alg3to] Az A}, o]
A& gold® paradium© 2 jon coating® & FA} Az} Hu|H o=

10,0008, 15,0006 o1+ ¥xte] Ewis Yejg DA QL.

(2) ¥eistd 54 (Wiliams %, 1983)

ALFFE A 2 Y4 9+E inorganic salts starch agar, oatmeal
agar, yeast extract malt extract agar, 3% ®jz|o] T utsto] 27T o)A
2193 WigE F AxdEnHog ¥AAE W, ¥ AP, ¥
7] & BFHAY. ¥4 EHL smooth, spiny, warty, hairy, rigous
2 TE3Aen, IAe A& HElE rectiflexibles, rectiaculiaperti,

spirales ¥ verticillate2 T35 9t}

_16_



(3) B} BA (Gerhardt F, 1994)
@ Gelatin 433
7IZ¥ A (05% bacto peptone, 0.3% beef extract, 1.5% agar)oll
gelatin 0.4%(w/v)E 718 2709 H@ujz)o) 2z Ny@FFE Toe &
28CAIA wFstdA 7474 149F gelatin 4318 ¢ BR3tA . gelatin
A3t & 7 B wilo]  acidified HgCl, €90 8~10mI® 2o} L}e}

¢ clear zone9 27|22 ZA3 Y}

@ A% 4

Gelatin 43 ZAel] ALEF 7| ZuAlo] AL 1%(w/v)E H7le 3

by
T

dl

]

L

iAol 2709 2+ AEEFE EUFE 28T WG AR 2g

gL Q= QA(K 20g, I 1.0g in 300ml D.W)< 793} 149 wjoks
2429) plateo] 8~10ml¥ o] YERY clear zoned] 37| E = R AR

Q@ Fd 44

e @+ peptone yeast extract irontl =] o} tyrosine ¥ W ujf 2] o))
3t EA 7Y} 14Y Fo] "Weld WA BRE Q3 e},

_17_



(4) €49 o8& A g

A3 ddd 10% ©4¥& Gottiliebe] 71Eui=|o] 2z o] 19%(w/v)
HES Atg F NIEFE AFSAT wado)l HolHA g
negative control®} glucose”t 37} positive control®] A3 u) w3}

negative control ¥t} o Z z5t8 & Yoz s239c}

4) B8 24wy

L=

(1) diaminopimelic acid®} amino acid®] #<l(Hasegawa 5, 1983)
6N HCIl #AMAIE ¥ 100CAA 1A 5 7H588 8 5 714
ZHELZ cellulose TLCZ EH3Ych. ANLWEE  methanol
distilled water : 6N HCI : pyridine ( 80 : 26 : 4 : 10)& A}g3 T,
0.2% ninhydring &4 Alfez Algsigo 3232 E LL-DAPY
meso-DAP9| E&d AFS A& Q)

_18_



5 ¥a#d HA

(1) el wi<g

v2ld HAdE g 484 150 test tubeo] FYEA WAL
WAE Smd EFEE ¥, FE HFs BTN Y wjery)
(160rpm) 2 7Y ~ 1443t vl ¥t

(2) A7 wid

E. coli 8749%t S. aureus 6538% nutrient agar® AF£3be] 37C o
Al v FEAI, P solanaecearum 10692 PSA w2 A} &3}
32TColAx g v g3t

3 ¥d8H 34

Hgel Fo 3t B4 AL paper discd, AFH HH wPHo
2 ZAA

@ paper disc¥l (Fairgrother®} Martin, 1951)

vl g AR YA Tds ¥ 77 A4y Wy wxo
A8 40E A7 8mmo paper disc(Toyo) €3 ¥, 197 Hj%3lof

AATY A% AA@ 2718 2439}

@ A¥# 34 v ¥ (Routien, 1961 ; Stanley 5, 1989)

AAT wgE ¥R Smiol 10~100x29) SFHAY Ags Hx |
d wlF Fo] HAF WSAEE  600nmolAe) FFTZ uvwsd
c},

_19_



6) FYEHe At 2 B AHA

(1) ZAEA] QYat
300n8-F9f flaskel 100mee] FAEA A4S HAE Q3 279 7
F& F 28T, 160rpmol A 7~10937F A etu)okatect. o] wioFel S seed
culture= Ah-g-8te] 2A| A2 fermenterel A ol kst At = 20¢
83 fermenterel 509 FHEA Y4 WINE ¥ 27wk
5%% AT F 7-1047F wigst] A& wiFA e EeH Ao AL st
Ak
o2 RE ] YA 29 £ HAL: Fig 13 ge
AA AAsAL
Culture broth(5 ¢ )
l
Centrifugation(5,000g, 15min)
l

Filtration by 0.25um filter
!

Concentration by vacuum evaporation
!

AG MP-50 Ion exchange column chromatograpy
N

Ultra gel permeation chromatograpy
i

Freeze drying

l

Antibacterial compounds

i
ox
tlo

Fig. 1. Isolation procedures for antibacterial compounds

_20_



7 %Y BAY B4 Y 2y

BAEHY B4 2 EAL 3 5(1996)3 Method in Enzymology

(1975) o] dgugol Fargut.
(1) FPEAY Z2ig3ty =4

FAEAS] Bty B4 Solry] Yt A &g, T4 =4
°l A} butanol, ethyl acetate, chloroform 7] o] o st F2&4, og}
A Fole, Fol& wYFA, BAG Y3 FAHLS EARA . #7)
Bl g F2He AR 1ol 2o §r)18me ¥ B B =2
°of £33 #7182 os Beste fr)gnze HEAE Zhzto &
a3 34L& FH #7140 AEHe z2AUL Yo)e e
AG MP-50° gt FA4& 1mee) wielo] 00lg o A8 W3 U
F ooy 7L 243t FFYe 2ASG FA o F3o] g
= Aol #ASF 5ml9 resinol] 10m¢ WYY T} Az ¥, 05M
NaCl, 0.5M KCl, 05M NH.Cl ¢ §402 82 Aee zA%)

pH 4B & thg3} o] W%de pH 3~pH 12744 2 WAz =
HE F deoAd 48413 X 5 A= gL S d A
A€ 100T 3083 928 suA Frdoz o n= BHEE &3}
At

o

(2) TLC
AAE T4 7Y BEA &% R RIS ZA8H7] 989 silica
gel TLCS A3ttt AAGzE g go] 4258 A L89)

_21_



propanol : pyridine : acetic acid : water(15 : 10 : 3 : 12)
propanol : pyridine : acetic acid : water(18 : 5 : 5 : 8)
chloroform : methanol : 17% ammonia(2 : 1 : 1)

butanol : acetic acid : water(3 : 1 : 1)

(3) Z+F &uld s LA
w2 BAY A4S 47 &% A At 22 F methanol, ethanol,
buthanol, acetone, ethyl acetate, chloroform, hexane, TFF %o &3

AA Fad Ao £84e 2Ast

(4) &g
w8 FAd BH EAL ninhydrin, H.S0, Sl ths At
+o2 BA3}A

(5) UV spectrum
A EHE # 190~500nm2) H Yol A scanning 3+ T},



m. ds g4 a3

1. Add B3 Bude A

FATEYE P AUFY 13 AEE 989 E coli, S, aureus, P.
solanacearum®] A7 7] Wate] paper disc§ o2 KA NS B3}
Atk 2 A3 & 307F9 BHF FoNA 33%o) ANFa= 100) 2oz
7} E. coli, S. aureus, P. solanacearumo) TEHLR FgF AL v
BT B192)E 35 Sae] BEY)N MR FREL s
| paper disc¥3 AP@ 34 wPPoz YL 2xma 7
colt, S. aureus, P. solanacearumo] W3t % 872y o 7tz

& sy Basyd.

o
(S B

£y

e
T3

it

2. BedF) gH@A

RIS Yol 2AAFESS wYsta, ndo o g 44
& paper disc 22 ZA3}9r} (Table 5). HAAF 3% Al g
¢ 1057t #7849 JehiATh 2 oM BLI3 #37F wma 7}
3 2E #9& BATh. BL522b #F = P solanacearumo) Al &
ol3tA FR A} FYoh 1emE, BL52b #RE AL o} A
A7 e Ed @40, BLI3 #5: BUAY §F B4 ugon
2ol #F= YAEBY Ao F& Aws @ Aoz wuH



Table 5. Growth inhibition of test strains by actinomycete isolates

Isolates Test strains
E.coli 8739 S.aureus 6538 P.solanacearum 10692
BL53 14 13 12
BL520 14 13 13
BL522a 13 13 12
BL522b 15 12 18
BL93 19 18 13
BL918 13 13 12
BL106Ba 15 13 13
BL106Bb 13 12 11
BL106Bb2 15 12 11
BL127B 12 10 11

The values in the table indicate the diameter(mm) of growth
inhibition zone.

EdelA 22d A7 BLRY FFAH A7 E AYAstm uro) Y3
Al 28-S AR Aste] ANPF HNuFY S AL AT. 2
23, BLO3#F9 WFAE 3] 42FT wio] sl x AHF 3%
257 A5 AsE ¥t} (Fig 2, 3, 4)

Pusecker 5(1997)2 & %9 StreptomyceteZ5-¥ Aid Az
Phenazine fX=# ¢ Dihydrophenomycin Methyl Esters E coli ,

Bacillus subtilis, Candida albicans®) 43 A3 Qcta ¥ s},



10

Cell growth(O.D at 600nm)
[4.]

Concentration of cell-free culture filtrate(ulU/Smi)

Fig. 2. Antibacterial activity of actinomycete isolates on
Escherichia coli 8749

A s MG o g E colid] e BN 23 49 (Fig.
M FY 1043 Aol SHF S A3t A



—o— BL93
1.0 o --O-- BL106Ba

Cell growth( 0.D at 600nm)
o

0.0

0 20 40 60 80 100
Concentration of cell-free flitrate(ui/5mi)

Fig. 3. Antibacterial activity of actinomycete isolates on

Staphylococcus aureus 6538

S. aureusol W& A EHLE E coliol 3 thih ¥ ¥%9 40u/5
mol A BEA e A3t YeEldoH(Fig. 3).



1.0

—e— BL93
--O-- BL106Ba

Cell growth(O.D at 600nm)

Concentration of cell-free culturefiltrate(pi/5mi)

Fig. 4. Antibacterial activity of actinomycete isolates on

Pseudomonas solanacearum 10692

P. solanacearumdl| W@ HFBYL 20u/5m 5NN ALL =5
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BL93 @59 wigFde] &7 @4 E colid]l dalA 713 agAoly
l, 2 Y& P. solanacearum, S. aureus &M Qt}h. metA, o] F4ED
< gram FATET FAFN B aRHolzdlm g4 qooe
BLO3 w5 F78Y EFL gram YA TH gram AT {us
Fd 2HEYE Molx Bl AZtdu ol A(19%5)50] )4
EY W7ol gram YA TH gram SAT BYUYS IF B
U= Hieh Y st

3. ¥AEF A3 & BLI3Y FA
1) wigsty g gty 53

#HE Hdd BLO3ETY $A4L 98 ISP £F Wi odal [Spe
Z RAGONA 7, 14, 219 vl A AN wjRAte) ENS BAH A=
Table 63 23t} o] #5759 A dv|x3 B AHYE= Fig 59 2¢O
o, WA F5Fol @E 48 P Table 63 Zo| 7|FAY ML
violet £ pinkZ YERsTH



Table 6. Cultural characteristics of the isolate BL93 on various

agar media

Medium Growth Aerial mycelium Reverse color Soluble

color pigment
Yeast malt Good violet yellowish None

extract brown

agar(ISP2)

agarISP3) . pink
Inorganic salts Good  white brown to  dark ivory None

starch pink

agarISP4)
Glycerol Good light violet vory None

asparagine
agar(ISP5)

extract iron

agar(ISP6)  NMAEF JEWNATIONAL UNIVERSITY LIBRARY
Tyrosine Good violet dark brown None

agar(ISP7)

This strain was cultivated for 21days on ISP media.



2) 3 ol84 2 4%y 53

BNZY FAED YAToz NEE WAF BLI3Y 4 o] AL =
A4et7) #13ted  Shirling®  Gottlieb®] Y (1966) 0] 2} carbon
utilization basal salt agardl Zt3 @292 1% ¥%2 A7 #j=xo)
8TCoA 2193 wigstAch. wiFd ¥ BLI3S) ASATE gz
Hage e 3 oj44& BAAHTable 7). 2 3 tje] e
# ol &3tgith. BLO3 @79 A4 54 ZH starch 2 gelating =
3 3t A tH(Table 7).

Table 7. Physiological characteristics of the isolate
BL93.

Physiological characteristics Streptomyces sp. BL93

Liquefaction of gelatin + +
Hydrolysis of starch + +
Utilization of Carbon source

Galactose

Manitol

Rhamnose

Xylose

cellulose

+ + o+
+ o+

+

Saccharose
fructose
lactose
Sorbitol
Inositol - -
Ribose - -

+ o+ o+ o+
+ o+ o+ 4+ 4+

+ ! positive , - ! negative



‘|i 5k 0005 15k
Fig. 5. Microscopic morphology of the isolate BL93.
A: Spore chain, spiral ( Scanning electron microscope, 10,000x)
B: Spore surface, smooth(Scanning electron microscope, 15,000x)
The isolate was incubated at 28C for 21 days on Yeast-malt

extract agar plate, and the spore chain and surface were observed

with scanning electron microscope.
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RS SAY e FAY =Y, 2249 A7 A (spore chain) X
X7te] #W 2 Y(spore surface)o] WMFE] HEo| =g 3§ ZlEol d
o (Williams &, 1989). HFH 2 $47 BLOIZFFS) Fejsts =48
ZAVSL7] 913te] BLI3FFE Yeast-malt extract agaro| HE3 ¥ 2
8CelA 2143t MYd & FALAAYEU A2 ¥4¢ A7 Aus gul
e E #FAT (Fig. 5)

@2 23 BLO3S ¥4 94 ¢S YHY(spira)olUw, ¥4 ¥
HdH= smooth WOl StreptomycesEe ¥ate] AnAH S
rectiflexibilis, spiral, roof§22 J¥3: ¥z H9He 2L spiny,
hairy, warty, smooth2 F#3lu} 714 g9 mote rectiflexibilis 9}
smooth® °| (Williams 5, 1989). ¥74 F4E22 YA#FQ BLIIF=
B AR S o) &8 YA BHYME Yk ol Streptomyces
F3 Zol T wdo] Fusiglon], ¥e dAAYY= Uy
(spiral) ©IR31, ¥ FAL smoothP o]t} o] fjrie EZ
AR add 2o gejeh AMAFTHE S.199% ; o
1991).

o

3 Axy x4

Diaminopimelic acid(DAP): WA# 259 ZQ038 gz o] g€},
BHATY B 40Foz 29 BLIZY MEY YEZF DAPY typeg
ZAFeL7] 913t Hasegawa(1983)9] Hbyo] u}a} BL93¢Y #A& 6N
HCIZ 121TColA 1583 7528383, 714 T3 &£ & methanol : water
* 6N HC £ : pyridine (80 : 26 : 4 : 10, v/v) EF €ul2 4% Hsp4
A TLCE A ¥gsdct. 2 ¥ 02% ninhydrin® 2 100C2 g 283 a4
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Azl ¥ #3% A3} LL-DAPE #3 @ & AU (Fig. 6).

ol R E EYdM g waFe DAP isomeri®-d ZAxte}
ASAHA 5, 199% ; ¥ 1992 ; B 5, 1995 ; o 5, 199 5 A 5,
1996).  Streptomyces, Nocardioide, Kinesporax DAP7} tiE39 LL
Boli, 199 PHFE DAP7} mesod Hejs HAct ols Az

Bl 37 BLI3S  Streptomyces &0 &3t T2 A7t Qo).

’ Siandard - 9-3 |
Fig. 6. Thin layer chromatography of cell wall diaminopimelic
acid isomers of the isolate BL93.

The spot on microcrystaline cellulose TLC plate(10X20 cm)
was developed with ninhydrin at 100C for 2 min.



4. Jar Fermenter W <%

20£ Jar fermenterd]X ol wFF 9] wjFs|zte] w= FAE A
843, pHe| ¥W3E ALY A= Fig. 7 3 2.

Growth inhibition
zone(mm)

S N A OO

0 1 2 3 4 5 6 7 8 9 10
Qutivation time(days)

Fig. 7. Changes in antibacterial activity and pH during

cultivation in jar fermenter

Fig. 714 M= viel o] QB H2re AP 23} QAMIE
4 A%E BT, o 99 wiYFe] §F @AY Yo FH AAHW
A i FAe] pHYL Zastgo g Tel B pHeY WES wopz )
9 pH 7914 Wi 99 ol pH 452 #4883t o] Tanaka =
(1997)% Fujh 5(1997)9] B39} Zo] g 2 AANEBHY Fo =4
°f o]FoR F FMFAY 22 Aato] AHL UYL B & gt



5 YAEEY 54 2 PARA
1) 3BEA9 L3x

BAEAL vzy Ko B ool LTI} B4t Zo| uet
AT 7Y Btk f7) SuiZel WY 224L 2A S AR g
R FOA g #do] vyl §7] &lo] gid ALA A Hol]A]
chloroform, ethyl acetateol= 452 @Sk, buthanol, wateroli=
&l 2 HAHe] F, 1991). Wata] o] YAEAL vmH Ao 73
=W 2 BZE A (Table 7).

Table 7. Solubility of antibacterial compounds from the isolate

BL93
extraction solvent o
culture butanol chloroform ethylacetate
broth O o o W
tibacterial
Antibacteri 100 Boalde: seberdldex 0 106

activity (%)

® ! organic layer

b aqueous layer



2) 4 ¢3A

083 AFFOZE E coli® S. aureusE A}3te) BLI3HZ o)
Mgl S 100TAA 3083 71 Meste stdAe AFe] FAS w
st th(Table 8). 100CAAN 718 Hesl® 7SS A9 &0
HA ¥ o2 Hol o] BJZ S Fol wj I Roz
c}.

Table 8. Thermostability of antibacterial compounds from
actinomycete BL93

Test strains Antibacterial activity(%)
Not heated Heated at 100°C for 30min
E. coli 8749 100 100
S. aureus 6538 100 95




3) pH <3R4

AT BLI3O] Aitdte &4 BAE YA pHAA 4847 W3] %
AE A4S A3 HFig. 8).

8

8

20

Residual antibacterial activity(%)
3

pH

Fig. 8. pH stability of antibacterial compounds from

actinomycete BL93.

BTEAYL vy WYNN FA4 GG Aoy Fr|A K
FollMe a8y ol F43 2453,



4) FBEA PeRA 2L =2

@O AG MP-50 ion column chromatography

BLO3 59 FAEBAE BYA}7) Yste] LMLty 40
W ASFESeti, AG MP-50(F %ol @@ 4x))o] 3 Al %
05M NHCIZ 82AZ% £9 05cme] #5202 £2A7H4 5m
=8ste] GAFY S 24 DA (Fig. 9) elution volume 100me )
A 200me 742 BAdol YEIERZ o] BES moly 7t a g
GAe] A AHE A geAc)

20

16 4

14 4

12

10 A

Antimicrobial activity(mm)

0 100 200 300 400 500
Elution volume (ml)

Fig. 9. Distribution of antimicrobial activites after AG MP-50

ion exchange column chromatography



Fig 9914 .= ule} zho] &7 @4 B42 Yy BEe 2xyo
T E2F¥E YRS ot Fole B FHW wgde 83
3%l vEA HASE ¢ 5 AN, Cooper(1977)2} Ma(1996)7} .
gk upe} A s

EF AG MP-500 F3 Az ¥ 05M NHCIZ §2474 §4z.e
G WNMeE  conductivity® 3H¥  3KFig. 10) B9}
conductiity= A Z v & HQ BAE wY} Conductivity+= ion9] 4
€ & Fons #4 PEo on Hx F ¥ERoA resindt wa
°l delu= AE ¢ £ U @M, 2 2ae yrsye
conductivity7} 40msol A WebTh & o] RE oA resind} NHLo| 53
°f doiuriA &y F¥o] $59L ¢ 4 Q.

flo

@ Ultra-gel permeation chromatography

Fig. 11+ ol2a@ g E3A7 Ag= F5S ¥, ultra gel
permeation chromatography$ 2 # Z#Q 4|, void volume 29 =13
A Aol Yel}s o2 Hol, g4 ny= conductivity7} ¥& =
A A A,



25

Antibacterial activity(mm)

160

Conductivity(ms)

0 20 40 60 80
Fraction number(Smitube)

Fig. 10. Conductivity by fraction number after AG MP-50

ion exchange column chromatography
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20

Antimicrobial activity(mm)

Conductivity(ms)
]

0 —L. 1 1 1
0 20 40 60 80 100 120

Elution volume(ml)

Fig. 11. Conductivity and antibacterial activity after ultra gel

Permeation chromatography
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@ NHCI gradient on a strong cation exchanger column chro-
matography
Fol& B FA AG MP-50& Abg3te] WHF BLI3o] AAbsp:
FaY BdE EU¥ 9 74 AFED} NHCIRF] Z§o] dojrjs
4% Aotat el oh(Fig. 12).

30 9
-8
25| o®
L7
—-—
®
E 2} 6O
E %
g . Z
S 5
: 15 ° ;O;
S 4 £
) K}
s | . ©
E 10 ° 3 =
L2
5L
L a
o 1 =A 1 _0
200 400 800 800

Elution volume (ml)

Fig. 12. Resolution of antibacterial compounds from
actinomycete isolate BL93 by AG MP-50

cation exchange chromatography with a NH,Cl gradient
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NBEE Fole B FX FFA F, NHCY 558 0.0Mo]A
LOM7HA Ao 2 Fel7tdr $23AAS o, NHCl $57F o 03
M %24 FdY BFEo] Aoz AAHYG 99 Ax-
Borders(1975)9] X.310] 9% strepthrin-like antibiotics®] ion exchange
chromatography®] %3 fAlste] 2 242 84 Ex0n B9
T AL HAE BAYo] A gAgQo}.

SYREAY UV &4 EA

B4 24¢ 3% 190~500nme] W olA scanning %t}
847 NE UV-scanning spectrum$ ¥ ZAFE Fig 13, o] Yy
Bkt el 206nmel A Aol F5FUE X2 AUt olE 300nm =
Al A nitrosostHE 3 ©ag o] FBFUTHE Willard(1981)e] B 1
st Hlasted ¥ W BL93 #F9 FTFEAHL YEh: sgEen
nitroso3t &% @230 X¥H e Aow FHY & g
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Fig. 13. UV absorbtion spectrum of the antibacterial

compound from actinomycete BL93

6) YPEAY TG

BAE ANEE TLCE & Fol o3 7px) WA o] thate] wrapul
€< 54T 2% ninhydrin ot FAYNEE Mot HoZ Hol ofn
sl FrHol Ag Aoz FHAY

ojl4e ARE Fs9 BLI3 compound= FE40l9, gA33E
% nitroso”] & 7HA 3 Q1o n, oju)x groupo] FEEo geAo =S
et B Il 2§ Aog Hol nEa EAMUE Ay E
A2 o]FolA Qg Aoz FHA)



IV. 89

2 @TAME M2 BHEAY g4 EFHoz AFxo gQR
A E2d WA 3077E 7 wigstd o wjFAL Aoz
Escherchia coli, Staphylococcus aureus, Pseudomonas solanacearumo
el deFoz YFBYE Jehle BT 10 238 13 A3
Aew, 12 AdE FFFAA 71 & 7 AL Mol BLY3 #
TE HFHNYRAY. £ BLI3 #FE FASL, o] WMFo] QAs)
= FAER 2YAA P AFE TP

ISPYdl @& #3F A A Streptomyces sp.2 A5},

B FEAL 28CelA 200hrs ¥, pHE 45 4L W FAE Ao Ho
2 LA

FBEAE AAHY] AN Lol BPFAY  AG MP-50L Ay
8t ion exchange column chromatography& 4 Al3lgon] £28 &
2= NHCI §94¢ AHS3os, 9% % 03M 2204 ZHE Qo)
MEgoz ZAHJUYG. €9 xPe2 ultra gel permeation
chromatography & dAl3te] 84 EAE £ syou, o] #4829
UV-spectrum 296nmel Al Hdl FFEE Yehuget. aelm o] 22
<€ ninhydrin $&°l F4WEE B3, pH ¥ Aol uw® Ay
.
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