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Cholic Acid Produced by Enterococcus faecium 19-46-4. Eun-Young Chung, Myung-Soo Kim', Chul-Hoon
Lee? and Byung-Hong Kim*. £nvironmental Research Center, Korea Institute of Science and Technology, 'Dop-
ping Control Center. Korea Institute of Science and Technology, 39-1 Hawolgok-dong, Sungpook-ku, Seoul
136-791. Korea, ‘R and D Center. Cherliedang Co. 522-1, Dokpyong-Ri, Majang-Myun,/chon-Si, Kyonggi-do
467-810, Korea — A facultative anaerobe Enterococcus faecium 19-46-4 was used to study the production of
an antimicrobial substance in anaerobic conditions. Major part of the antibiotic activity was found in the
culture filtrate of the bacterium. The active compound was extracted by an equal volume of iso-butanol and
concentrated in vacuo (at 50C) before purification by C-18 liguid column chromatography and HPLC. A chroma-
tographically pure compound was obtained by two passages of HPLC columns, The compound appeared as
a pale-yellow powder. The yield was about 2.5 mg 17' culture filtrate. The compound was named as KIST
194. KIST 194 were identified as cholic acid (3a, 7a, 12a-trihydroxy-5p-cholan 24-oic acid) based on its physico-
chemical properties determined by UV, IR, 'H-NMR, ¥C-NMR, EI-MS and LC-MS.
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Table 1. Composition of the modified C-SPY medium used
for the antibiotic production by strain 19-46-4

Components Quantities
Bacto-peptone 15.0 g
Yeast extract 100 g
Glucose 40 g
Soluble starch 10 ¢
Maltose 1.0 g
MOPS 100 g
Lactose 10 g
KgHPO;; 1.0 g
Salt soln IT* 1.0 m/
Cysteine-HCl 05 ¢
Vitamin soln** 1.0 m/
DWup to 1/ Adjust pH to 7.2

*Qalt solution II: nitrilotriacetic acid 1.5 g, Fes0,-7H.0 0.1
g, MnCl,-H;0 0.1 g, CoCl:-6H,0 0.17 g, ZnCl, 0.1 g, CaCl,-
2H30 0.1 &, HgBO:{ 0.01 £, N32M004 0.01 g, NagSeO;g 0.017
g, NiSO,-6H;0 0.026 g and NaCl 1.0 g per 1 Iiter distilled
water,

**Vitamin solution: biotin 0.002 g, folic acid 0.002 g, pyrimi-
dine-HCl 0.01 g, thiamine HCl 0.005 g, riboflavin 0.005 g,
nicotinic acid 0.005 g, pantothenic acid 0.005 g, cyanocobala-
mine 0.0001 g, p-aminobenzonic acid 0.005 g and lipoic acid
0.005 g per 1 liter distilled water.
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Table 2. Antimicrobial spectrum of the partial purified com-
pound of Enterococcus faecium 19-46-4

Inhibition
Test organism diameter
(mm)
Alternaria malt 1FO 8984 0
Bacillus subtilis 11.5
Botrvosphaerta dothydea 15
Escherichia colt AB 0
Escherichia colt BE 20
Fusarium solani 0
Mycobacterium phlet 174
Penictllum chrysogenum 11
Phythophthora paracitica 0
Salmonelia typhrium 25
Staphylococcus aureus R-209 11

Test organisms are described in ref. (18)
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Fig. 1. Purification procedure of antibiotic compound, KIST
194.

Table 3. Physico-chemical properties of the KIST 194 pro-
duced by Enterococcus faecium 19-46-4

Appearance Pale-yellow powder
Solubility
Soluble Methanol & ethanol
Shightly Soluble Acetone
Insoluble Benzene, ether, chloroform
& water
Rg value
n-hexane . n- 0.16
propanol (1: 1)
methanol : »- 0.61
butanol (2 : 3)
Melting point 198¢C
(o] +35.65 (C 0.6, EtOH)

Color reaction

Positive 10~20% H,SO,
Anisaldehyde-H,S0,
Negative Ninhydrin, aniline phthalate

Ferric chloride, rhodamine B
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Fig. 2. Growth and antibiotic production of E, faecium 19-
46-4 isolated from soil. Activity was tested by using E. coli
BE 1186 as test microorganism

aerobic cultivation: O growth A antibiotic activity
anaerobic cultivation: @ growth A antibiotic activity
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Fig. 3. El-mass spectrum of the compound, KIST 194.
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Fig. 4. LC-mass spectrum of the compound, KIST 194,
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Fig. 5. IR spectrum of the compound, KIST 194.
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Fig. 7. "C-NMR spectrum of the compound, KIST 194.
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