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Determination and difference analysis of bile acid active constituents of artificial bezoar in Babao jingfeng
powder from different manufacturers

ZHONG Qi',CHEN Weikang®,ZHOU Guoping®, LIU Yanmei®, LIU Dehong®, LI Jing’(1. Dept. of Pharmacy, The
People’ s Hospital of Ganzhou, Jiangxi Ganzhou 341000, China; 2. Jiangxi Institute for Drug Control/NMPA
Key Laboratory of Quality Evaluation of Traditional Chinese Patent Medicine/Jiangxi Provincial Engineering
Research Center of Drug and Medical Device Quality, Nanchang 330029, China; 3. Jiangxi Provincial Institute
of Traditional Chinese Medicine, Nanchang 330029, China)

ABSTRACT OBJECTIVE To establish the method for determination of bile acid active constituents (cholic acid,
hyodeoxycholic acid and sodium taurocholate) in Babao jingfeng powder, and to compare the differences of 3 constituents in Babao
jingfeng powder from different manufacturers. METHODS UPLC-MS method was adopted to determine the contents of cholic
acid, hyodeoxycholic acid and sodium taurocholate in 9 batches of Babao jingfeng powder from 3 manufacturers. The separation
was performed on a Phenomenex Luna® Ciscolumn with mobile phase consisted of acetonitrile-water (gradient elution) at a flow
rate of 0.5 mL/min. The column temperature was 40 °C and the sample size was 2 pL. MS system was operated in a negative ion
single quadrupole mode, and the m/z of cholic acid, hyodeoxycholic acid and sodium taurocholate were 407.2, 392.2 and 514.2,
respectively. With the contents of three components as the index, cluster analysis and principle component analysis were performed
on 9 batches of samples. RESULTS The linear ranges of cholic acid, hyodeoxycholic acid and sodium taurocholate were 5.48-
548.40, 5.38-538.40, 4.74-474.05 ng/mL, respectively (r=
0.999 3). RSDs of precision, repeatability and stability tests
(24 h) were all lower than or equal to 3.7% (n=6), and the
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acid ranged 0.599-2.049 mg/g, and those of sodium taurocholate ranged 0.664-1.752 mg/g in 9 batches of samples. The average
content of 3 components in samples from manufacturer A was high, and the difference between batches was the smallest; the
average content of 3 components from manufacturer C was the lowest, and the difference between batches was large. Cluster
analysis could basically distinguish samples from different manufacturers; cluster analysis was conducted by using the
comprehensive score of principal components as an indicator, the results of which were basically consistent with those of cluster
analysis for content. CONCLUSIONS The method is established successfully for the content determination of the 3 bile acid active

constituents of artificial bezoar in Babao jingfeng powder. The contents of 3 components in Babao jingfeng powder from 3

manufacturers are significantly different.
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determination

I\ Pt KU A R I T I A R 2 b o ) v
29 T AR A, B ORBR D) (B N T AR %5 19
PR . % A A AR AR R AR 2 TR,
AR F/N LR & B nZamk X i 58 e , PRI AR T 4830 8%
U LR 2T Hoh , KA A T v 4T
P GBI LR E T EHEAEH . H/AE BAEOR
17 B AR P A S A T B 2E A A 2E A 5
T R S I, TG P T 5 A ) SOk, A — 2
KT 2 i BT AR S 450 , A AR T A T A8
B dlbniE. N 4w i 2R Ak IHER 5 254U IHRR |
A-fe R IHETZR HE B R TR N TR AL, AT T
RPGERE A AT /N L2V KA RE 1367, R
R A2 IR A B IR Sy N T4 B ) T R
A3 B AR I P U R E T, JC X B- I ik
i T T 25 PR e B S IR AT B AT 97 2K R et S /N LA
Py BN REOORE /N LA RE I 28 4 OOk &2 7 /N L
IR PR A5 /N L FHAR A2 T S oy . TR
G e 2 e /N LA RUR A IR B 2 v A A T 2 R
PSR E . T AN TAMEYUR PR PR L
1B $A07 1 TS 0 S B, DA R\ S T XU A o 4
il 5 s o N T AR R A ek [R5 PN T
FHMAR R, T EB G WA E 2 N E R
FATRECT N T A3 1) 3ANTEPE IR TR o0 T i o i
T TAE A HEE L,

AW SRR AR =5 OB H IR i v , e /N5t
JRUHICH R 2 S 0 24 i D 7 8 1 5 000 2
290X 3R O HURE S T 22 R AT, B AR AR
I\ B AU P N T A Y 4 o s o B I DR A
%,
1wy
1.1 FEMNF

A5 BT FH B B AL AR 1290 R 2 S0 A (3%
([ Agilent 2 7)) L APT %I 4000 = T H3 5 DU AT i 1%

TEZED; 2023455 34 45 20 1

1 (S AB Sciex 23 7)) \ML204T B J7 43 2 — R [Mhs
B-FER 20 () AR W] BT 25 SE U753 2 —
RV [ ZRIBEALES (L) A FRA RIS
1.2 FEHRBSAF

9t /NS KA A B i, 23 3ok A B AT 4R
TLPERY A B.C 34 %K, FEdh 4 5435 A1~A3 . B1~
B3.C1~C3; il & BIMAE S T K R ¥ [ VL PE AR R
Fra 25 A PR A o IR X BR & (45 100078-
201415, 4[5 98.9%) % 22 S IR B b (41t 100087-
201411, 861 99.7%) | At IH R Ak % i b (k-5 110815-
201911, 415 87.3% ) ¥4 [ v [ £ i 24 it A6 o 0 9 Bt 5
CNE R ETED W B 52 [ Sigma-Aldrich 23 ] 5 7K Ay i 40
K AT R oAl
2 AEEHER
2.1 BEZFHSRIEEE

LA Phenomenex Luna® Cis(150 mm X2 mm,3 pm) A
OTERE s LG M F B A UK R ShA B, 2R T vk
it (0~4 min, 5%A—40%A; 4~T7 min, 40%A—70%A ;
7~10 min, 70%A; 10~10.1 min, 70%A—5%A; 10.1~
14 min, 5%A) ; 7 3 : 0.5 mL/min; Fi : 40 °C; JEFER
2 nL,

K FHEL 55 B -1, 555 UK 12K 60 psi, THERUE
37450 psi, U U 100 25 psi; 255U 550 °C;
1§55 HL R —4 500 V5 BB 1 B PO AR AT AR ; IR f 25
SN TR N 2E R A RR 4R Y m/z 5391 Ky 407.2.392.2 .514.2,,
22 BiEHEE
2.2.1 IRAXHRSER

HRR R 2 SN0 i R 2 il L A X TR 4538
FE B RE , BRI, T B B0 S50 o) o e v Oy
109.68.107.68.94.81 wg/mL )%} & S ik £ W . 43 Bk
W B ) IR A 45 0.2 mL, B[] — 100 mL g (5 25
SO R P R A, B R R 4 i oh 219.36,
215.36,189.62 ng/mL IR &% BB S IA

China Pharmacy 2023 Vol. 34 No. 20 + 2503 -



2.2.2 Pk

WONF 0.1 g K BFRE , B B IR AHIE I
Hh RS 5 A B 2 50 mL, B i, B (D)% 500 W,
Wi 40 kHz) 2B 30 min, Y, FEFRE BT & , I HH s
SRR I BRSBTS R ISR 5 mL, B
100 mL FF 25 B, i HH AR B 2 20, FH 0.22 wm
AL IR RS g it , B8, RIAS
2.2.3  BIPERER U

iz AR A Ak T K T 25 4 4 ol A T4 5 AR
T A2 10 BF A o (PSR i 2 o R A P L o
Horp AR AR RR IS LAY ) 424 2.2.27 T Jy kil £
LB HERE S
2.3 FHEFER
2.3.1 EHEMAE

53 B PEAE: it P AR T A T R S YRR it i
T (i AL F2“2. 170 F R A5 R EREI 52 o 455
7 BRSO ARSI TE T3, i DL 1

RAXTHS m/z 407.2 mlz 392.2 mlz514.2
X107 7.83 X 10° 8.17 X10°  4.94
3.0
3.0 10
3 & . & 20
< 20 £ 30 :
£ £ 20 £
E 10 E £ 10
1.0
O T T 0 = B — 0 T
0 5 10 0 5 10 0 5 10
#/min #/min t/min
Pt mfz 407.2 mflz 392.2 mlz 514.2
X10° 7.83 X 10° 8.17 X10°  4.92
8.0
2.0
g 6.0 210 2
2 o 2
> >
Z 40 E g
g 505 g 10
E 99 E E
0 o === s 0
0 5 10 0 5 10 0 5 10
#/min t/min t/min
BIERER:  m/z 407.2 m/z 392.2 mlz 514.2
X10" 561 X10° 667 X10" 7.00
8.0
3.0 s
% 6.0 » %
5 ( & 5
ES 3. 20 > 10
Z 4.0 G G
g g 3
k= 20 £ 10 E 05
' , \ ‘
0 - 0 . S 0
0 5 10 0 5 10 0 5 10
t/min #/min #/min
fingz WA 2R AL A
Z] B A = D e DY =
B1 EEXR&ER. Al m S RMBEERBTRY
A= iE %]
TR LR

2.3.2 M RFE TGP | it BRI
2.2, 17 T T 25 0] it it 52 0.025.,0.025
0.025.0.2.,0.2,0.25 mL, 435I # 500, 100,50, 200, 100
50 mL Fg et Y, o AR R 2 L FR 5T, i IR R
[ Wk BE 43 9k 5.48. 27.42. 58.84 ., 109.68 . 219.36

-+ 2504 - China Pharmacy 2023 Vol. 34 No. 20

548.40 ng/mL, & 2 S IR ot 12 v 5 431 A 5.38.,26.92
53.84.,107.68.,215.36,538.40 ng/mL , 4~ fif§ IH i B Jo 2 ¢
BE43 )k 4.74,23.70 ,47.40 ,94.81,189.62 ,474.05 ng/mL
TR A %o R AT, 2 2. 17 T A6 % 2 AR 22 , LA
S W iR BE (o) R AR b, W TET AR () Ak b, FH
Analyst TAFSSLGFRUEMIZR . K 25 WIBUR & X B it i
VAT AR BERR R , 20 30l AE W LA 32 1R 102 1 B X6 i
1 JoT 5t v FE A Ry 4% 1 o3 B A T PR R e B 4
W21,

K1 FURTHEEXREZRERMQNR ESR

H#R
TR 4t ro GG (ngmLl) B (ngmL) EEFY (ngmL)
il J=136X00H61X10° 09993 548~548.40 1.64 548
BEAIR  y=2260X10=374X10° 09996 538~53840 161 538
ATRIRM )=146X10%H620X10° 09993 474~47405 142 474

2.3.3 K% IR

HUHER S ST (G5 A1), 822,17 00 4G 2% 43
SEPERE 6 YU, M I AL, THA RSD. 2551 o, IHAR |
K2 SRR R 2l LR ik 06 1T AL RSD 43 310 2.1%
1.9%.2.2%(n=06) , R IEHKE B E R AT
234 RREMIALE

B A TR (G5 AL) 45221750 R RN 25, 78
R T CE 0.2.4.8.12.,24 h 2 B HERENN 22 | 10 ¢
AL, T RSD, S5 8 R IR i 2 ERER AN AR i i
1% 9 0 T FR Y RSD 235914 2.9% .3.1% . 3.5% (n=6) , 3%
WL IR TRE 2 IR TS 24 hINRRAE -
235 EEMIAR

BONE XEL (5 AL 600, 07 0.1 g KB FRAE
F22.2.27 0T vkl A A T, P4 2.1 I T
2R BERE T FZ MR TR S i, 25 s IRER |
W2 SRR RN 2 itk AR i 1) S 38 B £ 4 il ol 1.483
1.768.1.503 mg/g,RSD 4334 2.5% .3.7% .3.2%(n=6)
KW Em AR AT
2.3.6  JIEEITISCR A

H 2% RO\ R (G5 A1) 6 7y, B0 0.05 g,
I3 RGBS AR A 2 AN IR RN 2 fll IE IR 44 % Bt
B H v v (IER 1 535.52 ng/mL 3% 2= U IR 1 722.82
ng/mL R AHER A 1 516.92 ng/mL )50 mL, 4% “2.2.2” 37
T CBRE R [R)3A A T R 2.17
T A I A5 A AR A AT I SRV TR AR, I AR ImT i e
RSD. Z55L 7R, IHPR (A 25 4 JIH R 0 24 i IE % B 174 °F-
5110 243 5124 103.3% . 103.3% . 101.6% , RSD 43 %I Ky
3.3%.3.4% 4.2%(n="6) , R Ty I ER B R 4T

TEZED 2023455 34 5 20 1



24 HRE=NE

BRI/ S KU, 222,227 300 7 ki 45
HEI A VAV, PR 2.7 TR R AR R ERE AT L He S M
BT ASHEUHRE S P IRR A 2 FUIRFR AN 2R i AR R M i)
T AR 2,
2 AETFN\EEREESHNSEVNELER(n=3)

‘ T LA AR
5 ey — —
oi/mglg)  RSDI% Gil(mgg)  RSD%  filmgg)  RSDM%
Al 1481 6.1 171 8.1 1511 59
A2 1.389 1.801 1586
A3 1.569 2.049 1.697
Bl 1187 71 1.888 34 1078 10.0
B2 1.081 1.201 1.285
B3 1.244 1415 1.291

cl 0811 515 0955 403 0.664 522
Q 1711 1389 1752
0 0702 0.599 0887
i 1242 22 1452 38 1.306 86

2.5 FEREBIES

X 2% 2 BRI A TR A BARRYE T, a5 R R, 3
AT RFE A Z AR 2 R RN A Tl IE R 8 5 e A7
FE—E 225 R i TRORH N T4 B i 25 S al o
AFETERRI B . AT FAER 3 B35
Br T AL 24N G0, HAtLR) 22 5 5N C T bR i
3 -1 B R AT A 2 A4 GRS, ELAtETA]
ZEFIRER . KR AT GRS P O T AR 3800 0T R
A T AMEERIGE I AT Reh THAL 2 )% CT Kk
s PR SO A O A 25, ik ) 22 5 K, B AR AN RS e o N
FHIBM SPSS #4, SR FHAH M) H2 R e 281k, LISF I Rk
P S g I B AT RIS A, S5 SR LR 20 YRR IR I g
M TORE, OHERES TR N 338, A1~A3 . C2 N5 135,
B1~B3 N 225, CL.C3 M55 328, AT LLIX 43 A [F]
KBRS B CT A 1HFER 5 AT KA SHEFESR
A —2 HTRB IR R C T K A T4 8 SRR (] 22
SECRB A T AR 2E R, FiREE K], AN
HEDRE i 3B W & A —E 22 5, X Re ST
KT ERRAE 7= T A AR

DL 3 AN B4 ) oA AR o, X 9 AR S EA T 3R A Ay
G307, LA R M BT R R e 4 2 il o3 A
P, 45 A 1 EHIE(E Hy 2.589, TTRk % Ny 86.285%,
SEME— TRy . TR 3R E R SRR AR
A B.C 3T ZHE S BYA5 5303 3 R 2.36~2.63 . 1.77~
2.04.1.09~2.43,RSD 73 5| N 6.2% . 7.2% . 47.3%. VLFE
BT A AR 5T AR PR A T IR b a5 R (RIS ) 5 5 i
BB ERIEA 3

TEZED; 2023455 34 45 20 1

[N

Al @]
. Ili
A3

N
Al
B2 9#t/\EIRKEREESTHRORE

3 itig
3.1 MEFERERE

R A 2 S IE TR R A sk IR i 4 340 8 £ IR 2 fb
Yy, 58 AN Ry A St WAL, P 1 5 ARG 228 e L
WA BRAR AR, A 2 R 78 RO A 5 5
BT AT O AT A, {F 28 R O A g R
BB ARG A 25 FE R DU AR A0 B R AR e AN, LA
18,43 B4 W 28 JBE TC 9 25 4E , A3 A AR T vk A B A
B, NFEBHRGEAE 2R %, N T A b Jy it/ Bk
JI T 5, 2B A AR FH A VA Sk E T o)
B, RRES T . PR, AHIFGE SR HH R A0 Fn ke b 1 o
o P R OBOR ER I T R A T E
32 MEFUHRRIGEGENTHRE

AR R H T LNE-7K  HEE-K L E-10
mmol/L Z FREZ IR . T IE-10 mmol/L Z FREKVE TR 4 1
RIRGE, 45 R R, KR 27K 5% 2 R B W, A AL
K FH R Rk 2N X 0 8 s M B8N G 5 2 SR 3 WA TR
FIN SN TR B 5 45 X6 43 85 T RS TCRe ), i fe ¢
Ve T CRE-KVE RS . AR IR 552 T 55 B A
Tofs FE VR 0 1) DX A1), 5 R e B, o B e M e P Ay, ELAR
TR A it H W B A G T A 0 R A R 2 A AT Y
VRVE T, A R T IR S A 0 F . IR RS 4y
THRIL, G U B T R TS R A T
TR B . AR g T B PR AT AR 2 £
7 I AR A, 25 5 R B, B R A 25 SR R | A E 7R
1953 B TR R R, AR FH 22 S5y s DA =y —
PR R AN o SRy T ST i SN R A, AR
e T DO AT
3.3 REFEMEE

AR AT F A T R B AR ORI S A £
PR R Ak I 1 DA S 0 B2 O R 4R B 125, 25 SR I,
i B RERR I IR FR S o AR AR5 P FH SR (5 F B

China Pharmacy 2023 Vol. 34 No. 20 + 2505 -



AORE A (2 ALRE S TPIERR 25 SUIHRR AR filt
FEFRAH S B4 5100 1.013 1,230 ,1.034 mg/g) 42 FH B 1 42
SRR 2 FEdh AL R 1Y & A%, HLARAEE R iR
P P T T B B AR I

4 H5E

ASKIFFE ST T R v SSOBORH ER I S 12 [ I 0 7 /A

FERXCEL IR IRR % 2 S IE 19 R 2 st EL R 44 % 2 1)

5 OB MEE 5, IR A 2 M R AF, REREAE

15 min PRSI AR B 1973 5, I REAR 4 L X 7>

NEBEE R LA K Z B 225 . 34T FAEM

Z (A RS A 2 AU IE IR 0 A sk I R B 5 = AP E — o 22

S X RES T Z A TR B RS [R) A 7 T 2 A

TEZE5 A Ko T AT BT A/ S XU D i B

st , JCI U WAL 0 790 A 7 BORHAY N T A 2O

HCANCRETE b AGHI 70 3 AN R RZS 180 o0 A 5 )4 70

Bl A= 7 T AR B — 1 . 5 LA PR RE it — 2Dk

RS RN T A Y, LAtE— 2B WA AR %3

AR A e — AR A

S 3k

[1] HEZRHMZE L. e N RILFE 25— [M]. 2020
AR AL 5T P BR 2GR R T A, 20202 5-8.
Chinese Pharmacopoeia Commission. Pharmacopoeia of
the people’ s republic of China:part I [M]. 2020 version.
Beijing: China Medical Science Press, 2020:5-8.

[2] LINCH,WANGY S,LE M Q,et al. Recent progress in
bile acid-based antimicrobials[J]. Bioconjug Chem, 2021,
32(3):395-410.

[3] WUIJ,YUTT,KUPPUSAMY R,et al. Cholic acid-based

antimicrobial peptide mimics as antibacterial agents[J]. Int

+ 2506 - China Pharmacy 2023 Vol. 34 No. 20

J Mol Sci,2022,23(9) :4623.
HAN J Y,JEONG H I, PARK C W, et al. Cholic acid at-
tenuates ER stress-induced cell death in coxsackievirus-
B3 infection[J]. J Microbiol Biotechnol, 2018, 28 (1) :
109-114.
RASHID S A,NORMAN N, TEO S H, et al. Cholic acid:
a novel steroidal uncompetitive inhibitor against 3 -lac-
tamase produced by multidrug-resistant isolates[J]. World
J Microbiol Biotechnol,2021,37(9) : 152.
A R AR A R BT R ELR S
K [A] AT 0] b B P 2 2% 5k, 2021, 46 (6) : 1580-
1584.
SHIY,LIHY,LI G S, et al. Current quality standards of
cattle bile and sheep bile quality standards and discussion
on related problems[J]. China J Chin Mater Med, 2021, 46
(6):1580-1584.
W, RN, e, 55 . 2 07 /N LR #4014 ST b
HERR AT )], TP 257, 2020,31(17) :2106-2111.
XIE S M,CHEN J Y, TANG Y Z, et al. Study on quality
standard improvement for compound child antifebrile sup-
pository[J]. China Pharm,2020,31(17):2106-2111.
A PN B AR RERTATT AR HPLC A S8 (R A1 85
B4 BRI )], 2493 AE, 2016, 36
(11):2046-2050.
SHI Y, SUN D M, WEI F, et al. Quantification of main
bile acids in in vitro cultivated Calculus bovis by high-
performance liquid chromatography with pre-column de-
rivatization[J]. Chin J Pharm Anal, 2016, 36 (11) : 2046-
2050.

(ks H 191 :2023-04-06 &8 H 3. 2023-09-16)

(S AR IR AR )

thEZG 2023 4E5 34 4245 20 3



