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Studies on the Separation of Major Bile Acids in Commercial Crude Bile Drugs

Jong Dae Park and Seung Jo Yoo
College of Pharmacy, Sung Kyun Kwan University, Suwon 170, Korea

Abstract—High performance liquid chromatographic separation is described for the
analysis of bile acids after hydrolysis in seven commercial crude bile drugs and ox
and pig galls. They are simultaneously separated with HPLC mobile phase of acetonit-
rile/0.5% ammonium carbonate (pH 6.7) (25.5:74.5) at a flow rate (1.0—1.5ml/
min.) and differential refractometer. The linearity of calibration curve and recovery
test are good by using the method. The analysis of major bile acids in seven comme-
rcial crude bile drugs using the described method is presented. Sample no. 1 of them
is similar to separation pattern of ox gall. Sample no. 6 of them is supposed to be
genuine bear gall on the basis of identification of ursodeoxycholic acid. Sample no.
2~5 and 7 of them are supposed to be pig gall on the basis of identification of hyo-

deoxycholic acid which is a characteristic component of pig gall.
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AR BEBANA £4F 7439 EHE BE
BiEste Ahgdgct. §FF9l ursodeoxycholic
acid (UDCA),. cholic acid (CA), hyodeoxycholic
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deoxycholic acid(DCA)E: EI{LEHE, aceto-
nitrile,  distilled water= Fyeffigsile] HPLCH
g o 2, ammonium carbonate, ethylacetatel:
fEfuegEe) —RAES AL At.

#28—High performance liquid chromato-
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cord& autoclavel A 3}ere] Type AC-ME
Agehslet.
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Scheme I. Extraction procedure
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Table 1. HPLC analytical condition

Instrument  Waters Associate Model ALC/GPC 244

Column
Mobile phase

#~Bondapak Ci3 (4mm X 30cm)
(eH 6.7)
CH.CN : 0.5% (NH,), CO; (25.5:74.5)

30min
Flow rate 1. 0ml/min—s1. 5ml/min’

Detector RI(differential refractometer)

Sensitivity 8X

Chart speed  2.5mm/min
Injection 4041
volume

BRE {FR—EEEW 2m], 4ml, 6ml, 8ml
= A% Egte}, MeOHE 718 8¢ 1omlz
FREslsL 40p1¢ HPLCo] #EAS S ) v}ebu
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Bl & HPLC #{E4-9] 22 9 cross con-
tamination-g Bty 8 WK JE43E No,
1, No.6 2 pxifse] MeOH Ex. 100mge 5 s]
Fesl No. lef: CA, DCA 77 10mge, No.6of
= UDCA, CA, CDCA #7 10mgs, BKIE
+ HDCA, CDCA 10mg¢ #instd REMEZ
1 WS KSR BT A o] 3t &
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Fig. 1. Effect of various composition of mobile
phase* on separation of bile acids by HPLC.
% acetonitrile/0. 5% ammonium carbonate(pH
6.7) Composition of mobile phase: a) 25:75
b) 26:74 ¢) 27:73

A
UDCA
HDCA

(1.0m1/min—1 +Bml/min} 1 CIA

bea

Detector Response
——

0 10 20 30 4 min

Fig. 2. HPLC chromatogram of the standard bile
acid mixture composition of mobile phase:
acetonitrile /0.5% ammonium carbonate (pH
6.7) (25.5:74.5)



142

Table II. The retention time of bile acids by HPLC

Bile acid retention time (min.)

Ursodexycholic acid 16

Cholic acid 17.8
Hyodeoxycholic acid 19.7
Chenodeoxychoile acid 42.5
Deoxycholic acid ’ 48.3

BENE YA A 25 7500 A& CA<l HDCA
7} AA ez, 2717304 UDCAsE CA
7F AR veEbde], 26: T4 A E SEEST H Ak
BiFstx X¥E& BHEZ & I A=A
25.5:74.5% 54-¢ 9 Fig. 2014 BE ul9
7ol BIFS BEE 4€ 4 Iz oHT &
BR& BEME B REsH .

WES SRS EREAY Y Y8 EAR
g 30574AE 1.0ml/min. &2, 304% 1.5ml/
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Fig. 3. Calibration curve of each standard by HPLC.

9¢ w HEHS Fig. 304 BEuls) o] B
e ERES e Ak

ElfezRel] glelAl A2k B 10mge THEX
JEH %% No. 1, No. 6, KES] MeOH Ex.of
whnste kR & 40pl¥ 53] HPLCo] #A
sle] EE3IE S = EMhEL Table Ile] 1}e}
g AAY B BRE 259

Table ITL. Recovery test of bile acids

Crude 21 Bile Acid Amountin  pdded  Found Recovery
: mg % Mean+SD (%)
No. 1 Cholic acd 18. 7mg 10mg 28.0 9.3 93 97.2+2.9
’ 28.3 9.6 96
28.5 9.8 98
28.5 9.8 98
28.8 10.1 101
Deoxycholic acid 9. 6mg 10mg 19.1 9.5 95 96.4+1.8
19.4 9.8 98
19.3 9.7 97
19.0 9.4 94
19.4 9.8 98
No. 6 Ursodeoxycholic acid 9. 6mg 10mg 19.8 10.2 102 99.8+2.6
19.9 10.3 103
19.4 9.8 98
19.5 9.9 99

19.3 9.7 97
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Cholic acid 23. lmg 10mg 32.5 9.4 94 97.842.9
33.1 10.0 100
32.7 9.6 96
33.2 10.1 101
32.9 9.8 93
Chenodeoxycholic acid 5. 5mg 10mg 15.3 9.8 98 99.242.2
156.7 10.2 102
15.6 10.1 101
15.2 9.7 97
15.3 9.8 98
Pig gall Hyodeoxycholic acid 25mg 10mg 34.3 9.3 93 98.044.3
35.3 10.3 103
35.2 10.2 102
34.5 9.5 95
34.7 9.7 97
Chenodeoxycholic acid 15.3mg 10mg 24.9 9.6 96 100.043. 4

25.5 10.2 102
25.7 10.4 104
25.4 10.1 101
25.0 9.7 97
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Fig. 4. HPLC chromatogram of commercial crude
bile drug No. 1.
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Fig. 5. HPLC chromatogram of commercial crude
bile drug No. 2-5,7.
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Fig. 6. HPLC chromatogram of commercial crude
bile drug No. 6.
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Fig. 7. HPLC chromatogram of pig gall.
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Fig. 8. HPLC chromatogram of ox gall.

o}, ubwdo] 4ol A= MeOHEx. f8z80] 73.4
%z HEe 2 =9z, CA 38.4%, DCA 13.3
%2 5 SEES BAFYUt No6dAds
MeOH Ex. Yrf8zs0] 84.4%0]% UDCA 5.1%,
CA 19.5%, CDCA 4.6%= UDCAY &HES
w24 @A Jebgeh No. 2~5, 7o44%E Me
OH Ex. Igf§zs0] 82,8~08.4% % £or,HDCA
7} 20.6~27.2%, CDCAZ} 9.9~14,8%0°]9, K&
Jfgo] 4 = MeOH Ex. Wf8z0] 86.2%0] 5 HD-
CA7} 21.6%, CDCA»} 13.2%= Wiz 4 &
Bl A Az FEstA vehytet(Table 1V).

Table IV. Bile acids in commerial crude bile drugs and pig and ox galls.

Yield of MeOH

Bile Acids Cottent in galls (%)

G,
e Color Ext. (%) UBGA  CA  EDCA bcA a4
1 Yellow brown 56.53% — 10.5 - — 5.4 15.9
2 Dark brown 98.4 % - + 27.2 14.8 - 42.0
3 Dark brown 87.11% — —+ 23.8 13.1 — 36.9
4 Dark brown 84.9 % - + 22.4 13.7 - 36.1
5 Dark brown 85.5 % - + 22.0 13.5 - 35.5
6 Dark brown 84.4 % 5.1 19.5 - 4.6 - 29.2
7 Dark brown 82.8 % - + 20.6 9.9 - 30.5
Pig Dark brown 86.2 % - + . 21.6 13.2 - 34.8
-Ox..-  Dark brown -73.4. % - ..38.4 T =+ 13.3 . b1.7

The data are expressed as amounts (%) of the bile acids in galls determined by means of HPLC.
Mark + indicates a very small amount of the acid only expected from the chromatogram
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