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Isolation and Characterization of Soil Microorganism
Producing Acyl CoA Synthetase Inhibitor
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Abstract— [dentification of soil microorganism strain B-6. a producer of acyl CoA synthetase inhibitor, bas-
ed on its morphological, physiological. biochemical and chemotaxonomical characteristics was performed.
The strain B-6 was identified as Bacillus subtilis. The acyl CoA synthetase inhibitor produced by this strain
was highly achieved in fermentation medium that contained glucose 1.0%, soluble starch 1.0%. NHCI 0.
3%. oatmeal 1.0%, pharmamedia 1.0%, basic magnesium carbonate 0.5%, pH 7.5 at 30°C for 7 days. The
optimal pH and temperature for growth were 9.0 and 30°C. respectively. Butanol extract of culture filterate
of strain B-6 in acyl CoA synthetase inhibitor production mediumn containing com steep liquor exhibited
high acyl CoA synthetase inhibitor activity and antimicrobial activity against C. albicans. But chioroform ex-
tract of culture filterate of strain B-6 in medium containing NHCI, (NHg-SO, or urea in stead of com steep
liquor exhibited higher antimicrobial activity against C. albicans than that of butanol extract.
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zymeS & EEth "' Acetyl CoA synthetase
(EC 6.2.1.1)¥ acetateZ acetyl CoAR HEA|7]&=
& 4 2 propanoate. propenoateo] © 283} ace-
tate thiokinase® acyl-activating enzymel. 2%

bonate 0.5% (pH 6.5)

Acyl CoA synthetase 2N #M HXB ~ NEFA-C
test kit( Wako Pure Chemical Industries, Ltd..
Japan)& |43} kit®) manualdl &l Acyl CoA

2a)¢t Acyl CoA synthetase(EC 6.2.1.3, fat=

ty acid thiokinase)'’: free fatty acid 9
COOH7|& ATPE ©°l83t4d CoA2l SH group®
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seed medium — glucose 0.1%. starch 2.4%. pep-
tone 0.3%. meat extract 0.3%, yeast extract
0.5%, CaCO;30.4% (pH 7.0)
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1.0%. parmamedia 1.0%, basic magnesium car-

synthetase <=t 84S ZAYSFe S4-dels4d
Z¥bato] coenzyme A9t ATPZEA) &tollA acyl CoA
synthetase®t acyl CoA oxidase] 2H&ol 23} 2,3~
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Fig. I— Scanning electron micrograph of the isolated
Strain B-6 cultured on NBA medium for 7 day.

Table I— Taxonomical properties of the strain B-6

Morphological
Gram stain positive
Shape rod
Cell size 0.5~0.6%x1.2~14um
Motility motile

Phsiological
Optimum temperature 30°C
Oxidase -+
Catalase -

Urease

Methyl red test
Voges-Proskauer reaction
Indole test

Casein hydrolysis

Starch hydrolysis

H.>S production

Gelatin liquefaction

Acid production from
glucose
lactose
maltose
sucrose

[ S

+

+ 4+ +

£ Fig. 13 232, dA9 271 05~06mx1.2~
1.4me]d, #7383 £48& A A3 Table 19l
VElgRith B #FE Gram A Roly $EAE 7}
A oz XAE MY, catalase 9 VP testoll
A 94 WHH urease, indole #AIS3 83 ¢4

#BAs TollMeE SAE Eew starch, casein.
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gelating 7F-&8l8t ). Lactose, glucose, mal-
tose®} saccharose 59 BFolA 2H& A &
710 2 Bacillus subtilis?} 7Zx2. 22 B. subtilis B-6 o
czdgsgstley.

#a|FEo| A 20 A - Ampiciilin(10 pg).
cephalothin(30 pg). neomycin(30 pg), tetra-
cyclin(30 pgiol ¥l Fo] t2aZ A 744
7AAHE § A7, cephalothin® tetracyclinell Z-4=4
& JEMi 28 ampicillin® neomycin A= F5
S & vERRYT

®2|F B-60] #78 Al - 757 vldde #7] &
W F=EA4E ZA 23, butanol FEdlA M.
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mmZ o] 7 A Jelt e ethyl ace-
tate FE YA i ol d3 YehiA gt 1
9]l n~hexane, benzene, chloroform F& X =
A7HA] 7355l dlaked 10~11 mm F=e] 4] o
A& JERRICL

Acyl CoA synthetase 2{A| JA3A} SHne{njo| A
- 46%°] 54 A 4% JERNE butanol &9
(10 mg/ml) 20 We} B9 M. smegmatise] 237} =)
Z7o] 10 mmZE YePom 71%9] &4 oA &4
% YJERNE butanol &9 40 p1o} H$- M. smeg-
matis®] A32F QA 2 o] 13 mmE eh ot 50 w
oj%del butanol FEHA = AAl FHo] 14 mmE
ZYsloi o, C albicansol] d&A]= butanol =&

Fig. 2—Relation of the concentration of butanol extract
(10 mg/ml) of strain B-6 Culture filtate and an-
timicrobial activity against C. calbicans.

KS-1 : ninhydrin negative spot on silica gle plate.
KSHT - ninhydrin positive spot on silica gel plate.

20 W8 A 15 mmel A A4 2748 veElge
o 40 W o3l A= 18 mmel A3 X AL et
WAt ©] butanol #&%YE butanol-acetic acid-
water (4:1:5)& 7§ §viZ silica gel TLC “dollA]

22j5ted RFAI7F 0.4~0.5% &7228E ERR= spot
(KS-1II)2 F9 acyl CoA synthetase 94 84& A
A7 ol g spot(KS-DF= e acyl CoA
synthetase 94 g4do] 73HA JebdoHFig. 2.).

Acyl CoA synthetase R|H} MALE 218 BIQF A HY
X| =Ao| TS AlZH0) T2 M| 8N - 75
B-6& acyl CoA synthetase &} A) 4] AJAF ul =)o) A ul
& A7 galste AHS-al9) acyl CoA synthetase
A B4L ZAE A3 7~8 Aol X E Jehaidch
(Fig. 3).
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Fig. 3 — Relationship of growth and acyl CoA syn-
thetase inhibitory activity of strain B-6 in acyl
CoA synthetase inhibitor production medium.

Table I1— Effect of pH on the antimicrobial activity
of strain B-6 in acyl CoA synthetase in-
hibitor production medium

Incubation time (Days)

pH 1 2 5 7
Inhibition zone (mm)*
3.0 ~ - 10 10
6.0 ~ 10 10 13
6.5 ~ 10 10 13
7.5 ~ 10 10 23
9.0 ~ 10 10 12
10.0 ~ 10 10 -

* 8 mm paper disk. against C. albicans
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Wi 20t X7| pH o] Y& - 2 w59 447 A
Aol mixE 2% 2 %7} pHe 9L A8 98
o acyl CoA synthetase A Al v Rl #& FF
stod 7t 259 pH H= 79 A& acyl CoA syn-
thetase 4] EA1& AL A7 pH 3.0~9.0004 &
T Ad7gde] E9kor] pH 9.001A <kt o] Aol =9kel
82 pH 7.5904 71 E& Ao2 et A%
A 25+ 30°Ce! Ao YehdtHTable II).

ElARO| S - ZaTo] 4 A A EAe) 1|
2l gAde d3E A7) st acyl CoA
synthetase QA A4E vix]o] 25 &@29E 1.0%
2 H7sle pH 6.5, Wi 2% 30°CellA 73t
wjokdt A5} glucose, galactose, fructose, maltose,
lactose 9} sucrose & ©AYOZ o] &8l BF A%
o] Fdovt glucosed ©AYUOZ § 7o M.
smegmatisoll 4] &S YERIQD ThE ol
= C. albicansol thsir gt 37382 Jehiglok C. al-
bicansol] T3t 3L galactoseS B4 Yo 2 3 7
Sl 7+ #4cH(Table IID).

Glucose ST Y& - Acyl CoA synthetase 24
A A vl glucoses =& 0.1%, 0.5%. 1.0%,

H)&5H A oho) A& ehlr] okttt

27| WA A - Glucoses €@hdoz 3
acyl CoA synthetase inhibitor A4t ¥ix]ol corn
steep liquor tAlel NH,NO;, NH,Cl, (NH,),SO
urea®} & §7] A29E 0.3% W8] FF4Eq
o g AR A3 NHNOZ #7139 A
AEL 3o} gtd e dE JehdA] ¢stth. NH
L1E 9 A% C albicansoll thsl A z70] 29
mmZ 7HF 2§ e Jepgidlen] 4% S5
weitt (NH,),SO, UreaS 713t ASolx 747
ujotsl Ab= ol 50 w2 C. albicansol] tisle] A1 oA
E AR 47, oA Ao} 22~27 mmE e
(Table IV). 53] NH,Cl. (NH,)»30,% Urea& #7}
3 AS-ol wiR) o) Wzo] 5~6UREE Moz Wi
HeA daEs F43) F71skth. Corn steep li-
quorg W& 7AgolE Mol W) gt HHoR

Table IV— Effect of inorganic nitrogen sources on the
antimicrobial activity of strain B-6 in acyl
CoA synthetase inhibitor production medi-
um

Inorganic  Test strains Incubation time (Days)

2.0%% 3.0%= WA #59 437 JHHE = nitrogen 5 o 7
ALE ool A3 2 Eolom BhFET compounds
t At 1.0%A44 3= 7P Fkent Inhibition zone* (mm)
=
7V = C. albicans - - -
3.0% FEAME AF AAEL 1.0% s=oldg  NHNOs M. smegmatis - - -
. NELCI C. albicans ) 21 23 29
Table Il — Effect of the various carbon sources on the 4 M. smegmatis - - -
antimicrobial activity of strain B-6 in acyl CoA syn- C. albicans - 27 2%
thetase inhibitor production medium (NH4:80. M. smegmatis - - -
Incution time (Days) - C. albicans - 21 22
rea M. " _ _ _
Carbon sources Test strains 4 5 6 slmegma e
. S Corn steep  C. albicans 12 13 13
Inhibition zone® (mm) fiquor M. smegmatis 10 14 12
C. albicans - 9 12
Sucrose M. smegmatis - - Z * 8 mm paper disk
C. albi -
Maltose M.asmgzrnsatis a ? 1_1 Table V— Effect of organic solvent extracts on the an-
- timicrobial activity of strain B-6 in various
Lactose I(\:A aslmtis ? 1_1 1_5 inorganic nitrogen sources
Fructose C. albicans 15 15 13 Solvents Inhibition zone® (mm)
M. smegmatis - - - NHNO; (NH)SO, NH.l  Urea
C. albicans 12 15 16 Butanol - 24 26 20
Galactose M. smegmatis - - - Ethyl acetate - - 21 16
Glucose C. albicans 10 12 13 ghbmfofm - 21 22 29
exane - - - -

M. smegmatis 10 10 14
* 8 mm paper disk
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Az, Me] Wy} gl wix9 A $-olE butanolFE
Ho| 7} o] Hgtor) Ao e HEl wix|e] 7
$-olli= chloroform F&dol 24y FPt&o] Eglom,

7V &1 C. albicansol & S§HHE 713 B4t

to 2 o] acyl CoA synthetase HAAE &+ ¥
A8 Fof| T2E FAs T AAA Pkl A &
ol 23 A9} vl Bo] AAlAle) AA| 73] B3 A

Aol Wzt ¢glE wiAY AS TFETHY ethyl
acetate FFdo| G 7HAA Yo} HBo 2
A5 Wiz 2} A9oli= n-hexane F& o] AF ghF
22 JelyA] gtek(Table V). F7] A4l wet
B-6#F9] 45 thE g7 EFo] et 3o
= Azbd

720 FAe A - 77 Ao 2 NHACKE
3te}= acyl CoA synthetase QA|A] AJ4F v x]off z}
Z §7] A49L 0.01% P73 g a5 A
2e FAME AF yeast extract, bacto peptone,
meat extract, tryptone™ casamino acidel* E5
Aol wetow AP BT w3t (Table VI).
Pharmamedia 94! yeast extract. bacto peptone.
meat extract, tryptone ¥ casamino acid & #7}3
acyl CoA synthetase & A|A A4t WA AWM € 43
gt o] v) &3} Al wdTh

a3 B

Egpor BE acyl CoA synthetase A S A
ks g Addste BEA4L AR 449, 0.5~0.
6x1.2~1.4m=7]1% Gram ¥4 Fol AL 71
A oz TAE A5, catalase & VP testol
ME kg9l vhd urease, indole 3453 33 4
B M= S48 BYon starch. casein,
gelating 7Hr28i8l9th. Lactose, glucose, mal-
tose 9 saccharose 59 BHolA 2H& A F
250 R Bacillus subtilis 9} 2+ 22 B. subtilis B-6
7oz Wyt #F B68 acyl CoA syn-
thetase <A A4 v x]o)| A wh=| ) pHe} v A 7H
£ 2aldte] A5 A 9] acyl CoA synthetase®) A &4
& ZAKE A3 pH 7.5904 T~8U Al Huiz]& e}
itk 75 B-69 A% #H™ &= pHe 30°C.
pH 9.022 YEod corn steep liquorg 53t
wjzlefj A vt A FE N butanol FEHNA
M &4 oA gA4o] & Ao UERt) ubHq
(NHg 280, urea® #-5-3h uljAjo wigst 75 45
Ao 2% chloroformFEHolA &4 A A#7t

SRR LSRR
2t 2

£ ATE 19959E SHPWSL A d7u) 49
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