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XA SMHEEE MASHS Bacillus sp. LAM 97-442| 22| ¥ &3
Ol - UMM - £XYS - HOIA - 0[S 0|53
FTAHA2ATY AFANLR, FANER ek,

AR AFlFoiE dsstud, Hadsa vdEs st
E3 DBRAFAE Eslr] Yste] Ecko 2 HE] 70059 AT, BT, T30S Baldlgon, o) wgy
sz }zﬂ A3} Candida albicans?] 47S AAAZ 4 Q= LAM 9744 52 3A7A FAZR Yagoz
A BedFE 5487 A8 8L ﬁ LAM 97-44 759} Reshd 54, wiFds 54, A3 54,
TARE 58 ZABITE LAM 97-44 T 2~3X 1~1.5 um 37]9) TAE FAIske 7held, Ixte |
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ellipsoid & o]t} LAM 97-44 ¢

glycerol, maltose, raffinose %—‘—’- O]%Z‘?]—— Aoz Jelsith A

o} 21%1. 2™, menaquinone& Bacillus<: Aﬂ]i‘_,]
g 49E FFsH LAM 97-44 F5F
1998 64 18Y &)

M B

AdFE FAEAY gdvoss] $aolel, A73
Aol QAldlE AE3 T o] ThE HAe Agez
HY 7l50] dFHAUAY, FAEH, S2EF, FIAT
o Hgog & WFF AFgE Aol 17}§E° “H“
o7 AFFE Lok GEA
albicans 52 Candida sp.o} 93 FITIT} =, Aspergillus
fumigatus 5-2] Aspergillus sp.o| €]3 olAH| 2 A2 ~u)(Z
%), Crytococcus neoformansd) €8 &R FZ, Mucor
sp.¥} Rhizopus sp. 5| 23+ zygomycosis%:, Epidermo-
phyton floccosum} Trichophyton sp.o] ©]3} dermatophy-
tosesz Fo] Utk B F XNEAFTONA A2
AHEE 5 ) B2 polyene antibiotics, griseofulvin, flu-
cytosine, tolnaftate, imidazole -3-% ) So| Qic}.”

Streptomyces speciesol] 218 AALE polyeneA] A=
< FE Ao diE ZeAdo] aAT ddHez 7 A
FZAE WS 87 spectrume Ho|3l 9t BE po-
lyene A|¥ WEZL lactone ringd| ] AFH o]FAF A)
A¢}t -tk F2< 7H macrolideo]t}? o2 gk &%l
A 259 33FE-LS nystatin,® amphotericin B,” candici-
din,” pimaricin,” trichomycin'¥} hamycin' 59¢] ¢]t}.

1962:d0) =4E FAFERQ) tolnaftate> 32 A YA S
& Xg3ted 7P 2 YAAR A o) AT
A= griseofulvin 3] Candida speciesol| &= A3 &3}7} ¢l
o, 37 APFE tEiA ATaHrt @A S48 A
oA et
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2=t ¥R FA] 3FA-B-A, Candida albicans, Bacillus subtilis
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= arabmose celhilose, xyloseZ ©]-83}%] &390} fructose, glucose,

bl B ABE iso-9} anteiso-2) BT FAH

A3 A Q] isoprenoid Al&o] 77]¢l menaquinone(MK-7)e|itt. ©]
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7R ok & e GH0E 9 ojxFEdR A
#2)o A43H 87t Bau Hloew,” axnel Candida
albicans| = AFH o2 =& FJFHE YL Flu-
cytosine-& Cryptococcus neoformans Tl tha|A in vitro
oAl ZHg-gct.”
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FHAA, B A7) AL Bl oF 7000178
Ba)ste] 4°Co| RP3EA FAFAY BAL el
F Mg oz ALEEIgT.
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Mz|sty EN
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3%, A& 3, gelatin 43+, F L&A, indole 4%,
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W5 52 ARG
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Bt 9e] o]gAlo glolA] carbon utilization basal salt
agar medium, = (NH,),SO, 2.64 g, KH,PO, 2.38 g, K.HPO,
- 3H,0 5.65 g, MgSO, - TH,0 1.0 g& = 1 I =21 8jx
o] CuSO, - SH,0 0.64 g, FeSO, - 7H;O 0.11 g, MnCl, - 4H,0
0.79 g, ZnSO, - 7TH,0 0.15 g& & 1 1o =<1 &AQl Prid-
ham & Gottlieb trace salts-S 1 ml #7}3le] pHE 6.7 F
AR ohE 2%9) agarS A7hE F Aiet] ALl 7t
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FAFA FAED it 15 LAM 97-449] Aupat A9
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mlE 23, 100°CollA] 3A)7F 7183ke] A HHAkS- fatty acid
methylester(FAME)3} &}$it}. FAMEE n-hexane 3.0 ml2
33 WHE 233900, nhexane FE 2 Fulo] FH4
g Yol 3% ¥, dAUETSY nhexaneI T Felstod
1407 28 &3t} 545 FAMEE n-hexaneo]] 0] o]
FAME 4] A|82 ARgsiith. Ak 42 gas
chromatography(Hewlett-Packard, 5890-11, U. S. A= 24
319 0™, column< capillary columm(HP-1)& A}-83} 11,
detector¥= flame jonization detector(FID), injection &%= 250
°C column 2% 200°C, g4t 7122 27t A~8 AR5 g ).
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Menaquinone(MK) 2

EAAZ 74 200 mgS 30 ml€} chloroform : methanol
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Agsle &390, o] FZEERH dAE AATS &
FE29g A9t AZIAG. AxE AEE A% acetone
o7 &3 &, ALTtAR F53I quinone A E- Al
2 A3 A]E5 2 thin layer chromatography plateoi] A]
petroleum benzene : ethyl ether (85:15, viv)&gej o2 A7)
3}ed 254 nmoj| A quinone band] $X|E #<13}aL acetone



210 0]

Ho

oR 2% ¥ ojel] Waslaz FEAA 24 #7)
Hol| B #3tHA HPLC(Hitachi, L-3000, Japan)2 £213}%3
t}. olu] FF quinone 0.2+ MK-7¢ Al&stch
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Alg ol Mt

At Y FAED S FAE) Y8 EYgoz P
5823 7008 #5%F C. albicans IFO 05839 i3l 3}
THE R A FAYez ZASHY JHEDS A
Abete 309 FFE 131 Al o] 309 #F5 3R
T Aol S8 5358 232 Adsid). 23} BadF
59 & o 50 WE C. albicans IFO 0583¢] =9 H%
i A] 9] paper disc (217 7 mm,F7) 2 mm)ol] FYUs
5U7 wj g A3 AL AA Y 27)7F A1 clear zoned] A
717} W3}elA) e TF LAM 97-445 74 FAER
Ao 2 HF Al ohFig. 1).

My FFo| Hel U sHety 54

IR FAEY At o AdE LAM 97-449) g
Bjd EAS A7) ¢33l glucose-nutrient agar HjA],
potato dextrose agar®l %], oat meal agar V%], skim milkv}}
ANA v Ao ASALENL FRoH, o] 7o) FFe
23] pale yellow colorg B It} Nutrient agarol 4= A
S FARUT FeEA 5L Fig. 29 o] M=}
dAv|d o g #&e A Aot 2~3 pmol™, FL2 1~1.5
umgl 7o 2 JAYFH AT

Malsts 8o
E
=1

elery

8E AR A3 LAM 97-44 7 FE EAE

Fig. 1. Fungicidal activity of the cultive filtrates of isolated mi-
croorgarisms against Candida albicans IFO 0583.
A-E were each other antifungal antibiotics

W

AR =T

9 - o]8 ¢ - o] 53

Fig. 2. Scanning electron microscopic photogram of the strain
LAM 97-44.
The strain was cultivated with the isolation medium for 3 days.

gAshy £540] e FHTF L2 A, gelatin, starchE 7}
B3I catalase o] Q= Foz2 ATHTL. Voges-
Proskauer testol| Al FAARHSS Hlow, ol A
30°CollA] vl §- FF 3l o}, 50°Co) ol E Aol A4
A %AcH(Table 1). T2 o]84E XA 23 Table
20| A8} zro] fructose, glucose, glycerol, inulins& ©]-&3}

Table 1. Taxonomical properties of strain LAM 97-44

Charactieristics Strain LAM 97-44
Gram stain +

Shape of a cell Rod

Cell size 2~3X1~1.5 um
Spore shape Ellipsoidal
Spore position Central

Anaerobic growth
Motility +
Voges-Proskauer test
Hydrolysis of
Gelatin
Starch
Production of catalase
oxidase -
Nitrate reduction
Indole test -
NaCl and KCl requirement -
Acid from
D-Glucose
L-Arabinose
D-Xylose -
D-Mannitol
Growth in NaCl
2% +
5%
7% -
Growthat
10°C
30°C
40°C
50°C

+ + + + + + + +

+

+ + + +

+: positive, -: negative
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Table 2. Utilization iof various carbon sources of LAM 97-44

Carbon sources | Utilization

Arabinose ‘ -
Cellulose -
Dextrin
Fructose
Glucose -
Glycerol
Inulin

Lactose
Maltose
Mannitol
Raffinose
Sucrose
Sorbose
Soluble starch
Sorbitol
Xylose -

B

+ 4+ 4+ + + + + +

+ +

+: utilized, -: not utilized

Cells were cultivated ih carbon utilization basal salt agar medium sup-
plemented with 1.0% of| each carbon source.

The growth was checke(:ﬂ after cultivation at 30°C for 10 days.

01} arabinose, (%ellulose dextrin5-& o]£34] L=A
2 et 1"]’4 A2 B o) LAM 97-4 dF e
Bacillus subtilis®}; -ﬁ-/\}b{} Ao 2 g} @

L=}
=

HIZELH XISt S

LAM 97-44¢) A¥ A2t 24 224187 43) ?ﬂl
2 A3 5 gas chromatography 2 0]-8-31] A5
3} iso-9} anteiso—ol\ 728 fatty acidQl AL O = :rL/“Q
o] 9&& FoIE ES + 9Jck(Table 3). webA] Bacilluss; Al
o9 A F é{v—?l 13-methyltetradecanoic acid (iso-),
12—methyltetradecan1bic acid(anteiso-)?1 7} E¥ fatty acid
type} §AVaHSICH?

Quinone 244
FAFY FAER AAFOZ NEE LAM 97-443F
o] A|EW quinone J%%g ZAV8b7] )5kl SAA%R TA

Table 3. Composition}ial analysis of intracellular fatty acids of
the strain LAM 97-44

Fatty acid type ‘

Ratio of fatty acid* (%)

14: 0 Iso ‘ 1.76
15: 0 Iso 12.25
15 : 0 Anteiso 42.68
16 : 0 Iso 5.73
16: 1 wllc 0.99
16:0 455
16 : 4 wllc 1.06
16: 5 0.90
16 : 6 Iso 10.37
16 : 7 Anteiso 19.10
18:0 | 0.63

Iso: iso branched fatty a(i;id, Anteiso : anteiso branched fatty acid.
*: Ratio of fatty acid cﬂ@lated from gas chromatogram

Bacillus sp. LAM 97-44¢] ¥&] 2 FA 1

6 .52

AN SO R A WO
Retention time(min.)

LAM-44 Standard (menaquinone)

Fig. 3. High-performance liquid chromatogram of mena-
quinones of strain LAM 97-44.

200 mg< 30 mle) chloroform : methanol(2: 1) &3 ol &
A A 23 oS WA AR A)F)EA quinone s FE3}F
At} o] 22 Ne HPLCE §-43F A3}(Fig. 3), Bacillus%
A9 A3 A< isoprenoid 37} 771¢] menaquinone(MK-

& 7HA 3 YAt
2R ARTA FAEZE AAel LAM 97-449] 5
99 olzte] HEsta, Aeleta, 31etd 54 BAE A
Z

= 2383 LAM 97-449] F3% Bacillus subtilisS}
E v04 E.Oﬂ]:]' 23,24y
—"c=
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Isolation and Identification of Bacillus sp. LAM 97-44 Producing Antifungal Antibiotics

No-Woon Lee, Cheon-Suk Kim, Jae-Ho Do, In-Chan Jung', Hyean-Woo Lee’ and Dong-Heui Yi™*(Department of
Product Development, Korea Ginseng and Tobacco Reseach Institute, Taejon 305-345, Korea; 'Department of
Chemistry Hanseo University 360, Daegok-rii Haemi, Seosan, Chung-Nam, 356-820, Korea; ‘Department of
Biochemistry, Wonju College of Medicine, Yonsei University, Wonju 220-701, Korea; ‘Department of Mi-
crobiological Engineering, Kon-Kuk University, Seoul, 133-701, Korea)

Abstract : In order to develop an effective antifungal antibiotics, over 700 isolates of bacteria, mold and ac-
tinomytes were screened from soil, and LAM 97-44 were selected as a strain producing the strong antifungal an-
tibiotics against Candida albicans. Morphological, cultural and physiological characteristics fo LAM 97-44 were in-
vestigated for the indentification. The cell size of LAM 97-44 was 2~3Xx 1~1.5 pum, and the shape of spore was
of ellipsoidal. As a carbon source, LAM 97-44 utilized fructose, glucose, glycerol, maltose and raffinose but did
not utilize arabinose, cellulose and xylose. The fatty acids of the cells included various iso-type and anteiso-type.
Conclusively, the strain LAM 97-44 was proved to be Bacillus subtilis.

Key words : antifungal antibiotics, Candida albicans; Bacillus subtilis
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