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Quality Analysis of Snake Bile and Its Preparations

CHEN Xiao-yong'?, ZHANG Jie', FAN Ye-qin’, CHEN Jia-chun’, WEI Feng®, MA Shuang-cheng®, NIE
Jing'** (1. Hubei Institute for Drug Control, Wuhan 430075, China; 2. Hubei Engineering Research Center for Drug Quality Control,
Wuhan 430075, China; 3. Tongji School of Pharmacy, Huazhong University of Science and Technology, Wuhan 430030, China; 4.
National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT : OBJECTIVE To study the bile acid components in snake bile and other animal bile, and establish the quality control
method of the snake bile and its preparations. METHODS  Acetonitrile-methanol and 10 mmol - L ™" ammonium acetate was used as
mobile phase system and 18 alkyl silane bonded silica gel was used as filling agent. Liquid chromatography-mass spectrometry was used
to qualitatively identify and quantitatively analyze the bile acid components in snake bile and other animal bile, and the adulteration
control and content determination method of bile acid in snake bile and its preparations were optimized to establish a suitable quality
control method of snake bile and its preparations. RESULTS The examination method was highly specialized and suitable for the
quality control of snake bile and its preparations. The linear relationship of sodium taurocholate between 0. 302 —9. 053 g is good, r =
0.999 3, the repeatability test and accuracy test results are good, and the RSD is smaller than 3. 0% . CONCLUSION The estab-

lished quality control method can guarantee the quality and safety of snake bile and its preparations.

KEY WORDS:: snake bile; snake bile preparation; bile acid; adulteration control; content determination
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Mo FHHE T B AR AU VAR BEAH 5K, e JIE 24 44
i e R R bR v, TSR L, S XE LAPRIE
DRI, o A R 24 6 S G Rl 75 ) 570 194 Jo 42 A 0T 7 3
BARSNEE,

g A e ) R R O H R IRy, RN
B AHPR (TCA) | e i A 475 A i 3 25 %A IH R (' TCD-
CA) VFREZANRER (TDCA) , ARl IH R | H- 28 IH R
(GCA) K BEE (CA) &5, 43 Jhy e 12 U FH R Je 245 45 7
FERR PR o 107 g TR R 32 o L T 2 A s A I
22 PP 25 o B 7 BP9 g 2R O P i P
¥ 5 H A PR B A R S 5 T B H 2 B2 5 I R
SRR RAE S ARG . BRIE R B, AN [ S i AR
THRRALSAFAE W] 22 5, o g A4 R I R 1R
Oy OB, 4 )8 TR, B SRR S A
TCAFFAEIR T T AE o A% S 56 38 oo Xof e JIEL B A 5
PO RS I R AT ST, MRS A 5 1
7 A X e L S ) 50 Jo e A ) PR R
M2 s,

1 #&# #
1.1 (L5

DIONEX Ultimate 3000 =25 %% &k AH £0, 3% (X ( 38 2k
RIRBHE A F, £ 1E) |, Alltech 2000ES 75 & G 1%
SER g (ELSD) (BRI A RA A, K[ ) ; Wa-
ters G2 Q-Tof ¥ B Ik FAX CIRFF HRH A BRA W], 56
[€) ; AB Sciex 4500 Q-trap ¥ HIL (2= A4 7
Mrilds 52 o A R A ), 22 [5) ; Waters BEH C g f83%
##(2.1 mm x 100 mm, 1.7 wm); SHISEIDO CAP-
CELL CORE C ¢ 645 (2. 1 mm x50 mm,2.7 um) ;
Shim-pack XR-ODS Il 4,341 (2. 1 mm x 75 mm,2.2
pwm) ; SHESEIDO CAPCELL PAK Cs (4.6 mm x 250
mm,5 pm) , Agilent ZORBAX Extend C 4 (4.6 mm X
250 mm, 5 pvrn) , Phenomenexluna 5 Ciq (2) 100A
(4.6 mm x250 mm,5 pm) A% ; LC - 350A # S
PALCBF T i p X&) sMETTLER TOLEDO
XP205 1 K F (Mg B 64 2 [ b FR2A A,
it o
1.2 K%

I JIE 6 BEZG4F (L5 120938201106 ) 5 4 it
JEPER FhXF B (45 110815-201510, 75 1% 87.9% ) 5
AR 25 U R B 0T Bt (v A 24 B AR E TS
Bt , 5 : 110846-200506 ) 5 /- fifi 23 A H R 4 ( Sigma-
Alorich /3], #SLBJ0883V) ; GCA ( Sigma-Alorich
A],#SLBHS157V) 5 H 2 #8 2 FUIHRR (bt i R it
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A PR ], LI120036, GCDCA ) 5 H 4 £ A % (b
5UH RBFHA BR A 7], 1660026, GDCA) 5 CA X} i
an (Hp £ 2 A 8 BIF AR B, it 5 : 100078-
200414 ) ; HZ = E IHfR ( Toronto Research Chemi-
cals 23 7],G641390 , GHDCA) ; LJiF . HV Ry o35 41,
KR — ALK, HarialGn ot

1.3 #&%

IIAWCEE T 4 A7 24 Rl i 2t 54 i
JIEAE ft R TR 3 BRI 24 ek 8 i, fu il e
BRI A b F A ie SR JE # e K BRUE L B IR
Bile PR Ba e ARI e R TP . A g
W AP RO R R R BRI S R
T3 08 e HAE 44, IR0 IR 0 B SBOTR O Wi 48 i 3l
YIbRAS , PRI SE E To ik, 20 SR XG IH 7 4L, 15 H
12 dit, faJlH 6 b, S5 IH 5 Ht e 2R R4 4 4, SRR
Tl LR T Y. A iR KA 3 iR 45 %
PR VR THRE R TSI E o 220 ALl I )1 DU i
S 90 b RH Bk Bz il R it K T 2015 ~ 2016 4 [+
FEIE A

2 FiEE&ER
2.1 g fE G H 3 4 BB B T BR KR AT

] PN Ab 23 6k 2 i IR R B Ay R AT T K
WF5E, 77 %5 20 % F LO/MS-MS Af 4 % A T 4
B4 IE g IE R AR R e E b 32 Y IR R AT
THEFEIE , 25 R R, dg AE 97 % B RE T IR A
A TCA R BR &4 TCA Ab, ik & K1) GCA
Je GDCA &R F &4 GHDCAP® |, AR R
TROAH € 335 3 5 B AR X g JH K At 2 4 IH o 1)
BRI BRIE W53 34T T 5T
2.1.1 g IR RIS A PR A A i
TAEH R UPLC-Q-TOF MS 435} s il | R 45 b
b B R g g IE A BB R 2 o AT T ESE, HE 1R
BRI R A 15 ARIETTER 2SR, Horh
AR IRV BRI A 13 A4, 7348 2 A4 GCA J¢
CA, IRBIZLE R i UPLC-MS/MS #ff 55 I 5 T it JH
A IR R B o3 1) % o A d T s 3 B (IR IR
IERLFIE AL ) 17 Fhsh P g 61 i, 3 A
BHRFRPERE AR 15 Fh AR BR Ao W 2% 1,
ELER BN Mg IH T =258 TCA, J AMAIE 7 6 Ff
AR BRI FR AL A W IH R GCA Je CA ) & 8K
ik, 61 Mg GCA 1yF-1 & 5tk 0. 006%0, 75 it
HAE R 0. 004%o , % FiAE A 0. 06%o , 543 IH 38
S Mo GCDCA K GDCA™
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2.1.2  HAbhYNEHIERRZE B3 i SR UP-
LC-Q-Tof MS XJ38 W5 £ A= 3 555 WL sh Py 1Y
N ER BSR4 T 43 A, F SR 45 R 3R I, fa IR v 22255
A BRI S 1R, 5 fa 0 /D TCA KRS
FAAURRR , o5 HAt 5 AR 25 S 40Kk, Hofa flH
EA A 7500 B EERR L 155 40 ( gallic alcohol sulfate sodi-

1 pfH P TR X RS
Tab.1 The bile acids identified from snake bile

um)  REEZG T R REFING Ak B A AR D
%454 TCDCA [ TCA .CDCA %, H. TCDCA fiy & &
It T TCA 18 E AR Hp 25 TCA,
GCA,TCDCA , TDCA,GDCA ,GCDCA J CA % ;5%
£ 44 GHDCA, GDCA, GCDCA % TCDCA 2 ([

1) o RS A PR A AR IR U LA 2.

Number Retention time/min Molecular formula Name
1 29.11 CreHygNO (S, Taurocholic acid-12-sulfate
2 31.97 CpeHygNOgS Tauro-3a, 7a, 9a, 16a-tetrahydroxy-58-cholenoic acid
3 33.95 CpHyeNO5S Tauro-38, 7a, 12a-trihydroxy-58-cholenoic acid
4 34. 65 CogHygNOoS, Taurodeoxycholic acid-12-sulfate
5 35.33 CosHypNO,S Tauro- A 1-8-38,78, 12a-trihydroxy-58-cholenoic acid
6 35.87 CpeHyyNO,;S Tauro-3a, 12a-dihydroxy-7-ox0-58-cholenoic acid
7 37.12 CpeHyeNO;S Tauro-3a, 7a, 12a-trihydroxy-5a-cholenoic acid
8 37.67 CpeHygNOgS Tauro-3c, 7a, 12a, 23R-tetrahydeoxy-58-cholenoic acid
9 38.31 CpHyeNOgS Tauro-3a, 12a, 17R, 22R-tetrahydeoxy-58-cholenoic acid
10 39. 68 CpeHg4NOgS Tauro-3a, 7a-dihydroxy-12-ox0-58-cholenoic acid
1H 41.53 CoeHygNO,S Taurocholic acid
12D 44,31 CpHy4NOg Glycocholic acid
13D 47.13 CpHygNOGS Taurochenodeoxycholic acid
14D 48.32 CpeHygNOgGS Taurodeoxycholic acid
150 52.85 CpqHyNO5 Cholic acid

T — S i O L

Note: ) — confirmed by comparison of reference materials

Steroids TCDCA
A B
TCA
, | $»}UL
10 20 30 40 50 60 70 10 20 30 40 50 ol 70
t/ min t/ min
TCDCA GDCA
C D
TCA
| \ k |
10 20 30 40 50 60 70 0 5 10 15 20 25 30 35 40 45 50 55 60

0 S 10 15 20 25 30 35 40 45 50 55 60
1/ min

1 N EABR LS FRE
A-ffiH; B-A9H; C-MHH ;D - 4-H;E - 2£0H;F - 541

GHDCA

Fig.1 Total ion chromatograms of the bile acids extracted from other animal bile

A — fish bile; B — chicken bile;C — duck bile ;D — cow bile; E —sheep bile; F — pig bile
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MG 53 A KT S DR B 245 SR R RN W A rp A B 45 %
A S H — AT A R BB AR . FE I, AT AL
K UPLC-MS/MS 5 14 3 B H iy 22
TR a . 45K, AR E R GCA L GDCD pifif
S, Hoh GCA & 54 2. 11 ~ 13, 53%0, GD-
CA By 50 0.67 ~4.56%0, H HH ) 3 22 55 4
GHDCA, &t 7. 09 ~ 14. 0%o( % 3,4) .

2.2 bR RORERE BT R B A R AR
2.2.1 dgfHARE R CEIEROR A BTIRTR A SRR
B, 4 SEAEA TCA/GDCA LA 1. 14 ~29. 26, T

R2 WML H o zh 4 B P IR B R 2B T

Tab.2 Comparison of bile acids in snake bile and other animal bile

g TCA 5 GDCA W EL{E K F 6 156, 530 J 4
R FLAEAR B, PR 22 5% 200 1% I, GHDCA %%
BRI HR AR YRR, PR Tl AL 45 GDCA (iR it &
GHDCA [ 242 il g H Y B

B2 4 mg dE BT8R>S Tig I 0.1 ),
HIEE7s % 2 1 mL BIF%. 55 B GDCA . GHDCA X}
Al I S, 0 Sl P R A R RV R R 0.50 pg -
mL X ISR TR . RO AR T S AR AL 5
L, AV - I A, SR MRM A5 2 A
e, B (1 2) .

Composition Snake bile Pig bile Cow bile Sheep bile Chicken bile Duck bile Fish bile
TCA + + + + + + + +/ -
TCDCA + + + + + + +/ -
TDCA + - + + + + -
GHDCA - + - - - - -
GCA + - + + - - -
GCDCA +/ - + + + + - - -
GDCA +/ - + + + + - - -
CDCA - - - - + + -
CA + + - + - - -
Gallic alcohol sulfate sodium - - - - _ _ N
e+ - - - REH +/ - WM + + - DR
Note: + — detect; — —not detect; +/ — — partial detect; + + —obvious detect
R3 F FEFEETEPER RS HEECUTRIN). %
Tab.3 The contents of bile acids in cow and sheep bile( calculated as dry power). %o
Number GDCA TDCA TCA GCDCA TCDCA GCA CA Total
Sheep bile 1 2.08 4. 66 11.11 0.18 0.61 5.13 0.69 24.44
Sheep bile 2 0.67 4.35 12. 80 0. 08 0.83 2.21 0. 69 21. 62
Sheep bile 3 1.77 5.50 13.17 0.17 0.82 3.90 0.67 25.97
Sheep bile 4 0.70 4.84 12.73 0.09 0.91 2.72 0.81 22.79
Cow bile 1 2.63 4.08 10. 09 0.31 0.76 2.77 ND 20. 63
Cow bile 2 0.90 2.14 6.30 0.17 0.43 2.11 ND 12.04
Cow bile 3 3.29 1. 46 4.63 0. 80 0.19 13.53 ND 23.89
Cow bile 4 4.56 2.65 8.74 0.56 0.22 12.51 ND 29.22
R4 BEATEEZZEFRKSEECUTRIT). %o
Tab.4 The contents of bile acids in pig bile( calculated as dry power). %o
Number GCDCA TCDCA GHDCA THDCA Total
Pig bile 1 9.63 2.14 14. 00 1.96 25.75
Pig bile 2 8.62 1.41 10. 45 1.65 20. 46
Pig bile 3 7.52 1.44 13.30 1. 84 22.26
Pig bile 4 10. 39 2.07 11. 06 2.02 23.50
Pig bile 5 7.52 2.20 7.09 1.69 18.50
- 1383 -
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GHDCA

GDCA

m/z 448.1—73.9

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min
GHDCA
m/z 448.1—386.2
GDCA
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min
GHDCA
m/'z 448.1—368.2
GDCA
.
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min
B m'z 448.1—-73.9
A . st
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

/ min

22 24

26

™ J.\.....I.Lu, RAW LAY ._“..AM‘AE

28

m/z 448.1—386.2

30 32 34 36 38

m/z 448.1—368.2

18 20 22 24

1/ min
m/z 448.1-73.9
(& GHDCA
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min
m/z 448.1—386.2
GHDCA
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min
GHDCA
m/z 448.1—-368.2
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

B2 e B b A i
A - RN B - A AREEAD  C - AR ARG
Fig. 2 Mass spectra of snake bile

A - mixed reference substances; B — qualified sample; C - unqualified samples
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2.2.2 MRS W RS A R IRR R A AR
W L ) SBORE S % e LS o 59 e e EL T Y Ak T
A i S o 550 oAt ) JBORE i R i O v
2015 ~ 2016 A X6F i JE 1| DUk S g E Bk B
Tl 7R T Ji 2 PE O Pk i 3 PR AR PRI T, e 7
T A 5k Dy < BBOHE A R o R0 3 e (AR Y T
WEAHTE 0.2 ) , A 77 2R F D101 JFLAR g #E 4l
A5 e i 22 2 mL, [E A0 DU SR P HY kR 75 4 U
Wi s 2 mL, 55 HL GDCA . GHDCA X B i il &, 43
0T P ) T e B 0. 50 g - mL ™ X HE R i
W o RO R T S Al VA A S L, TEAVTRUAH
- BB, SR T MRM ARSI, I 7€ , B4
(K3).
2.3 B RCHE KT H A e R ey A B R
2.3.1 gfHp TCA & &M E @ik sF: Ut
J\FBERE T ot B8 5 A I g ELSE ) (4 35 AT KO 250
mm; N2 4.6 mm); LG AR ShAH A, L1 10
mmol + L™ B R A —ANIA T (I BRIR A pH &
3.0) FFshAH B, BEEEENL,0 ~ 30 min;22% A—
42% A KA 203 nm, JERER 10 ~20 pl,
VA TR T 5 < X8 L B ) o 8 R A e T R 64
Xof HR ot 3 A, R PRE , n FP E AE 1 m 5 A

GHDCA

]

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/ min
GHDCA

GDCA m/z 4481739

m/z 448.1—386.2
GDCA

iy
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

GHDCA  !/min
m/z 448.1-368.2

GDCA

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/ min

GHDCA m/z 448.1-73.9

JERR4M 0. 5 mg TR, RIFS . B a8 il 4 B
AR B 2 AR, BOBR Y38 i, 04 TR IR, TR
A REBERRELO0.2 g, B 10 mL FHIm Y, i A %)
JE RS, U IS, RIS . Jrik iR RS R
N, AR IREREAAE 0. 302 ~9. 053 pg Z[A], et R
R4f,r=0.999 3, #5 VESCH0 Ml 2 SL 45 R R
U, RSD Ky 1.42% F12.10% (& 4) .

2.3.2  WgRREC IR TCA W& e X e
JIEUR 5 7510, AR 4 G A T T2 e B B A A
2, AR PR E v TCA 1 5 84 B0 b ) 5 o) 7510 o
TCA 1) &5 BREE AR Mg JE I DLIB A &k Ty Ay e BE
BT UL RE PR 2544, B9 & TR, S DUBE v 32220 l 4
T, E UV K8 T Wi 55, X TCA 1 &
D5E TC T, Ui 2R T UV G0 g8 6k e AT DL
Hrf TCA BEATINAE o g BH AR B 11 590 B4 4 7 Sy ke R
THRIR B PR 2544, B Bz & A R i RS Al
FE UV R0 25 i AR A, 1 s IR v 7 3 22 43
TCA ¥4 R AR i M, (555N, BCEE UV A il 2 H Bk
B TR, ATy 4385, e 2k F ELSD A5l #4847
R, 5 P I 45 o BIPEE T4 R
S R AL g % S B 45 B R AF, RSD By < 2911
(K5),

m/z 448.1-73.9

B )l J\
oM Ay ik, . i . JH. i
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min

m/z 448.1—386.2

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Gl m/z 44813682

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
1/ min

D GDCA
m/z 448.1-73.9

i
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/ min

m/z 448.1—386.2
GHDCA

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

1/ min

GDcA m/z 448.1-386.2

o
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

t/ min 1/ min
GHDCA m/z 448.1—368.2 m/z 448.1—-368.2
A b Lt " M, " At A
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/ min 1/ min

B3 e MR ) B AR o
A - REXTE B - SR FERL C.D - Rk
Fig. 3 Mass spectra of Shedan Chenpi preparation

A — mixed reference substances; B — qualified sample ;C,D — unqualified samples
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TCA
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substances
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1/ min
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Ay " el
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1/ min

4 ¥R R AR B g
Fig. 4 Liquid chromatograms of snake bile
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1/ min
B
1
=
0 5 10 15 20 25 30
1/ min
C
—
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1/ min

B S o fE R R B A 0
A= XFHEEL s B - R C - BIFERES 1 - A RAEAR
Fig. 5 Liquid chromatograms of Shedan Chenpi preparation

A - reference substances; B —sample; C — negative control sample; 1 - TCA
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KAy, B b I R 5 i 550 Hh R AR TCA /Y 35 AR
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ZEpFEH] TCA B & B ASREA SOt FRAIE™ i i
A ARG A I, T LA AR e R 4B 2R XU
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