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FE:EHN S RS0 2R A AR B ER A X R 2B AL R AT kMG EEk i FaR AR
R o 4 BE48 J B A2 BR 09 A2 M E , &35 A2 A Agilent Extend — C 2 (150 mm X 4. 6 mm, 3.5 um) , #3484 0. 02 mol / L B — S5 IE
A Z KA pH £6.0) — THE(BERBL) , Ak A 1 mL/ min, &0 9% K A 205 nm, 4£8R 4 40 °C, #4410 wL; 44 1 F a9 4
M E, &34 % Thermo Acclaim™ 120A C, #£(250 mm X 4. 6 mm, 5 um) , & A8 % T — K (B EHRBL) Ak A 1 mL/ min, &0
WKA 224 nm, 2B A 40 C, A FA 10 nL R F A RSB F A X A B A F Lo R0 IR E 4 A1 A& 0.040 0~
1.000 5 mg/ mL.0. 031 0~0. 776 0 mg/ mL.0. 029 3~0.731 5mg/ mL 6. B A 53 @MmEL X R RIF(r=0.9999,n=6) ;4% & &
FME E RIS R RSD 39T 2.0%(n = 6) ; ALK E 5 H1 A 98.49%,99. 49%,99. 78% ,RSD 431 71 3. 04%,2. 20%, 1. 15%
(n=6).3 ;}mﬁ&# 3 AR 0AF 5 H A 0.3231~0. 3258 mg/ mL..0. 2858 ~0. 287 6 mg/ mL.0. 268 8 ~0. 305 5 mg/ mL. 51 Fr s
04 77 iR BRAF RAR Pead (F SMAT S RVEA, T A T AT AL LA 2 IR o 2 A A %%ﬂ“ﬁx\%ﬁ%ﬁﬁv’&%ﬂ%ﬁuﬁ&ﬁ HFeah e E,
EEIR T IE IR B 30RAD ik ik AR AL S RLBR s AR B BR A K A E T
Content Determination of Three Components in Gandan Shuangqing Oral Liquid
YANG Guoping
(Nwjiang Lisu Autonomous Prefecture for Food and Drug Inspection Institute ,Nujiang ,Yunnan,China 673199)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the content determination of
tauroursodeoxycholic acid, taurochenodeoxycholic acid, and specnuezhenide in Gandan Shuangqing Oral Liquid. Methods For the
content determination of tauroursodeoxycholic acid and taurochenodeoxycholic acid,the chromatographic column was Agilent Extend —
C, column (150 mm X 4.6 mm,3.5 mm),the mobile phase was 0.02 mol / L sodium dihydrogen phosphate aqueous solution
(pH was to adjusted 6.0 with triethylamine) — acetonitrile (gradient elution) , the flow rate was 1 mL / min, the detection
wavelength was 205 nm,the column temperature was 40 °C,and the injection volume was 10 L. For the content determination of
specnuezhenide, the chromatographic column was Thermo Acclaim™ 120A C, column (250 mm X 4.6 mm,5 mm) , the mobile
phase was acetonitrile — water (gradient elution) ,the flow rate was 1 mL / min,the detection wavelength was 224 nm,the column
temperature was 40 “C,and the injection volume was 10 wL. Results The linear ranges of tauroursodeoxycholic acid,aurochenodeoxycholic
acid, and specnuezhenide were 0.040 0 — 1.000 5 mg / mL,0.031 0 - 0.776 0 mg / mL,and 0.029 3 - 0.731 5 mg / mL
(r =0.999 9,n = 6). The RSDs of precision,stability,and repeatability test results were all lower than 2.0%(n = 6). The average
recoveries of tauroursodeoxycholic acid, aurochenodeoxycholic acid,and specnuezhenide were 98.49%,99.49%,99. 78% ,with RSDs of
3.04%,2.20%,and 1.15% (n = 6),respectively. The contents of three components in the three batches of samples were in the
ranges of 0.323 1 — 0.325 8 mg / mL,0.285 8 — 0.287 6 mg / mL,and 0.268 8 - 0.305 5 mg / mL,respectively. Conclusion The
established method is simple, quick, reproducible, and accurate, which can be used for the content determination of
tauroursodeoxycholic acid, taurochenodeoxycholic acid,and specnuezhenide in Gandan Shuangqing Oral Liquid.
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JHFREOSLIE IR RE ARy A Y 1H A A
WS L iF UL E ST M Ay, B T IR
JIE A B i S , FHT A Bla ST R R AR AN I
ES NS NS NS RN R ap S R K L Y]
W AL G4 B2, AT AR I B SR,
Il R 22 FH TR 7 IR IR 2. B A, ARG 1
MR TRRIE R (B K 2 S ARHE) WS — 5124(B - 0124) -
20147 BSOS At PE B2 64T T B S, i g o 4

i B — 5 REARAS (S 2 P4 301, G B 0 I 5 2 ot 1
R TIC A 1 2 531, A TFC 5 00 7 O - i B 2 SR IEL R A A

il 96 2 SEUMRL R 1) % i BE AR W] R AN [] A 77 ) 8 AN ]
FIUKS RENERS 0 o i 25 5 B & 2021 4, A 2018 (B
6 DX BRI ) & A AR AR A 24 R R M R Y B e T
B = O RE R 2 b bR o B R A AL RE IR
K AR AE A 86 Ak 2 Bl FE R AT T SRR o
B, ABIFGE ST T I S IEORLE 1 AR R R L DT
A i AE 2 SR TR A0 2 T 5 2 AU IR R 5t %) 4R A5 2
T (HPLC) I R W

1 XFE5RHA

1.1 {238

LC - 20AT A5 8808 AR (5135 22 4t ( H A< Shimadzu 2
F)); CPA225D RUHL K- (W BE A+ 02— ) . BS -
214D BRI F K- CK BN T v 2 —) Y90 T 38 2 R
Bl (L) A RA R,

1.2 k%

-1t AE 25 SR IR 6 BE (45 k110816 - 202110,
T 100%) , ARG 2 A IR X BE (L5 110846 —
201007, & & K 100%) , Ff L vl 1 X7 B (HE 5 R
111926 — 201906, & &} 95. 0%) , ¥ T rp [ £ §h 2
i Ko 8 BIFFE B 5 HH B L B34 R i el K o alidkok (A
il ), FL AR 2 SRy 43 B 2 I RRSCT 11 IR (AR 1
L 25 M 4 PR 0 A BR 2 A, 45 4 5 Sk 220503,
220701,221001),

2 HEEH%R
2.1 HEEXSBRMGEEEESBEBSENTE
2.1.1 @it S5 2AAERAERAR

3% FE : Agilent Extend — Cg#E(150 mm X 4. 6 mm,
3.5 um) ;i EhAH : 25 (A) = 0.02 mol / LHEER S 4
VW (B, = e pH 2 6.0) , B 22 BE i (0 ~ 20 min
i 10%A — 25%A ,20 ~ 25 min I 25%A — 45%A ,25 ~
45 min I} 45%A — 10%A ) 5 ik : 1 mL / min; K<
205 nm; A1 : 40 °C #EFE R 10 pL 7RISR T,
A it 8 2 42T T 0 R 2 il G 5 S JIE R AR 1) 4 S R

U, S ARBC AF i RE 2= E IR IR I T AN IE T 8 000,
2.1.2 BHH %

TR AR HE SR B AR AN R 20. 01 mg
ARG AR IR 15. 52 mg WS BFRE , B IRl — 25 mL
AT, BRI e A RS 1 mL & 4R
it A& 25 SR 0. 800 4 mg  ZF- il 7% 25 S IR 2 0. 620 8 mg
BT X BRIV 459, B 4 CIRAE , & T S R BUR &
X BEERIE 45 S mlL, B 10 mL &b, FHH B E 2, 5
NI

PR AR R 2 T EURE A 10 mIL, B 25 mL M0
o K E 2, 3850 RS S B0 20 mL, B 20 -+,
JKARLFN I 2 TR 2 T 7 W B 1 12 L 3 Yk (31K 30, 30,
20 mL) , 52 O PR S BRI, UK 10 mL, #7258 & ML,
60 ‘CAKVEZET , Jd 2 FH el s e, R B E X % 5 mL,
PEAT, 250,45 pm SALIE BT, RIFS

ISPk T R 3 TR < e A T L ) TS5 A IRy 17 L Ay
HZGRE , Fi A T2 AR R % 10 mL, 3%
PEIRTIA TR ) 25 L A, BAS
2.1.3 FEFER

Lo JE MR B B B 2. 1. 2300 N IR A X B
VIR ARV A B X R A R A L 420 1. 1
TR 3 SR AR, 1 SR i B 4 SR T A TR
R 7E 5 TR A X B VA T T A [ £ B8 1) ) Ak A
AR €0 | H B G e o PR UL 1
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1. Tauroursodeoxycholic acid 2. Taurochenodeoxycholic acid

A. Mixed reference solution

B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms of tauroursodeoxycholic acid and taurochenodeoxycholic acid
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LR R LG BRI 1. 250 FIRA X R
W 1,5,10,15,20,25 pL, 3% 2. 1. 130 | (A3 55 F e e
FE, LU (X, mg / mL ) A REAR bR TR (Y) AR
PR AT A5 M R Ve = 2. 188 04 X 10° X +
1.7999 % 10*(r=0.9999,n=6), Y5 =2.997 2 X 10° X4, +
1.216 3 X 10*(r =0.999 9,n = 6) L5 S F I, 24 il g

2. 1. 200 R I A AT il 5 s A i 3 Oy, 42 2. 1. 1
T O35 25 A BRI A2 |, 45 S bRk TR i v A i B8
FAAUH RN ARG 25 S IR 1 5 AR IR 2

x2 HRBENELR(mg/mL,n=3)
Tab.2 Results of the content determination of three components

in samples (mg / mL,n = 3)

SAUNEL TR AR A i et 2 4 JIE R 118 o VA 38 43 11 FE 0. 040 0 ~ w5 A B c
1.000 5 mg / mLA10. 031 0 ~ 0. 776 0 mg / mL 15 [l P 55 220303 0.3258 0-2871 0-2796
. N 220701 0.3235 0.2858 0.268 8
UEETHI AR G 2R R A
221001 0.3231 0.2876 0.3055

RS 2. 1. 230 FIRA X I8 AT
10 L, #2 2. 1. 1300 (8 i S5 3% S aE R 22 6 I, 12 5%
g T L 3% TR 24 it R s ST TR AR A ek R 2 AR R 0 T
FREY RSD 435114 0. 219% F10. 20% (n = 6) , 2 WX Z5 K
R

F MRS KGR O SL (528 220503) 10 mL, #%
2. L 230 5 AT il A i R 6 00, #5620 1. 10
TSR E e SR AR, IR S AR
A it AE 2 AR TR o0 A B 10 2 AEUTE R 1) ~F- X it 4 il oA
0.325 8,0.287 1 mg/ mL,RSD 4354 0. 98% #10. 56%
(n=6), RAINILEHEEERI

T i < HORE i (k54 220503 ) i it , L il 5
ST E R P& 0,2,4,8,12,24 hif& 2. 1. 13 F {4,
T SRR AR A , T S U 1T R o 45 S A4 it AE 2 AU R
Al k8 = 40 E R 048 1T FR Y RSD 4391 °M 1. 43% H1 1. 41%
(n=6), & B AL & 7 78 25 R 550CE 24 h AR 8 T
R4f.

I [l St 565« G 22 o B R 5 s A R i (L5
220503)5. 0 mL, 36 7, 53l & 25 mL 25w, 23 5
K%M A 2. 1.2 100 F iR & %5 B8 5 P45 W 2. 0 mLL, %
2. 120 Ry il A HE K A TR, F 2. 1L LI g 2%
PRI A , e SR TR AR, IF T3 IR A5 R LR 1,
2.1.4 HREENE

B3 4t (50514 220503 ,220701, 221001 KES

2.2 BEuHESENE
22,1 wBiEEME RGEAERR

{4, 7% # : Thermo Acclaim™ 120A C g £ (250 mm X
4.6 mm,5 um) ; WA . ZNE (A) — K (B) , B BB
(0 ~ 25 min B} 5%A — 35%A, 25 ~ 30 min I} 35%A —
5%A) ;i : 1 mL / min ; K05 K - 224 nm; #2740 °C;
PEREIE 10 pLo AE LGS S5 F T, g DT 06 1Y) 0 5 B
R4, Be R B R Lo v g ANIE T 10 000,
2.2.2 ElH %

X B oty A R« BB A T 6 R 15, 40 mg (fi FH AT
ToA ) KSR RE , B 25 mL 2 i, Y v i
IFEZPEA], B 1 mL AR L viHY 0. 585 2 mg A X}
WETHIE A, B 4 CCORAE , 2 P oG 28 1 RO Bt I 28
5mL, & 10 mL AR, HPBEES 5250, 115

MR VAR - 1R 2. 1. 2350 B R A

FIPE X L Ot 3 VAR« 4% Ak T B 1) BRI £ o 1 HE A,
HRZGRE A T T A B AR RS 2 10 mL, 4%
2. 1. 2300 A S VS R R A il A, BV
2.2.3 FEFER

L)@ PRI - A3 RS %% 2. 2. 2 TR X AR
VB A TR R T U TR A T o, 6 2. 2. 19T
TGS SRR E | 0 SRt B 6 R A R
T e, 7 50T Rt VS V€0 T R ) £ B IS ) A A AR D £

F1 mMERNKREER(n=6)

Tab.1 Results of the recovery test (n = 6)

BHE #&54%(mg) wAE(mg) 1432 (mg) B (%) X(%) RSD(%)
(mL) A B C A B C A B C A B C A B C A B C
50 16290 1.4355 1.3980 1.6008 1.2416 1.1704 3.2375 2.6662 2.5575 100.48 99.12  99.07

50 16290 1.4355 1.3980 1.6008 1.2416 1.1704 3.1825 2.6275 2.5550 97.05 96.01 98.86

50 16290 1.4355 1.3980 1.6008 1.2416 1.1704 3.2225 2.6787 2.5625 99.54 100.13 99.50

50 16290 1.4355 1.3980 1.6008 1.2416 1.1704 3.2112 2.7087 2.5750 98.84 102.55 100.56 BA BT 30220 L
50 16290 1.4355 1.3980 1.6008 1.2416 1.1704 3.1225 2.6600 2.5561 93.30 98.62 98.95

50 1.6290 1.4355 1.3980 1.6008 1.2416 1.1704 3.2575 2.6837 2.5887 101.73 100.53 101.73

EAKHFA R R RN, B A F AL R RN, C AR X I K2R,

Note: A refers to tauroursodeoxycholic acid,B refers to taurochenodeoxycholic acid,and C refers to specnuezhenide (for Tab.1 — 2).
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1. Specnuezhenide

A. Reference solution B. Test solution C. Negative reference solution

Fig.2 HPLC chromatograms of specnuezhenide

T, HEAPEXS BT T4 1 WA 2.

LR O R T % R 9 e URE L DT BRI R L
5,10,15,20,25 wL, 4% 2. 2. 1 0 F {4 £ gE AR 2
AR 843 ot B2 v B (X, mg / mL) R AR B (WA TRIER (Y)
KA AR AT B AR B AR Yy = 1.534 2 %
107X 4 = 5.263 X 103(r = 0.999 9,n = 6) 45 R LW, %
27 P A TR FEAE 0. 029 3 ~ 0. 731 5 mg / mL G A
SRR R RAT .

A 2 B e R A 2. 2. 2 TT X R A VA
10 pL, #22. 2. 130N A5 5 L2 i AR DU 2 6 1R, 10 5%
g T R o 235 R AR L T I AR RSD 2 0. 92% (n = 6)
T ARG B R AT

57 R R 2 B EURE A (FE 508 220503) 38
Fi2 2. 1. 200 F i PAT il & Al s 6 1y, 4% 2. 2.1
TR €03 £ 0 REIN 52 10 S W i AR, TR LA
T A R L DT E 8 0. 279 6 mg / mL, RSD R
0.89%(n=06), KU HILEEERL .

Feow P - HURE i (AL 524 220503 ) 3 &, BC | I
ST T CE 0,2,4,8,12,24 hist4 2. 2. 130 R 5,
T A R A, 10 57 06 T R 5 SR AR ot T R
RSD 70.79%(n = 6) , & Wi i 3 W 7E 5 IR 24 h
PR E PR R AT o

TR TS 6+ 28 B 20 5 O R (AL
220503)5.0 mL, 3£ 6 3, 43l # 25 mL 245 5, 43
R BN 2. 2. 250 F X4 BAT 2. 0 mL, #62. 1.2 00
05 ¥ ) A A AR, 8 2. 20 1 IR (B A P R R
E IO SRR, IR R S5 R LR 1
2.2.4 HEEENE

B3 41t (416543 91 4 2205031, 220701, 221001 ) £
ai, 4% 20 1L 2 00T J7 P47 A A U 3 L R
2.2, VI S AR AR DN A2 | $ A MPR i T H AR i v
WOl R AR LR 2

3 g
3.1 ‘BiEFERE

AE A 2 B o3 e D i 4 16 v, ¥ 2B AR )
B AY C g T A 25 W R, C o i (250 mm X 4. 6 mm,
5 pm ) 2= filf B8 25 40 IH 1R 0 24 it 369 2 AeUIH R €0 33 e 14 1
FEAN R RERE A4 2 , HLAH™ B o (0 1% A 4K Agilent
Extend — C g # (150 mm x 4.6 mm, 3.5 pum) il Agilent
Zorbax SB — C,g 1 (150 mm X 4. 6 mm, 3. 5 pm) , & I
I 8E €0 i U ) X B 1 R 4, HL 5 A AR B 70 03 15
BRI B A & = 2 e (SR BB PE ) |, Agilent Zorbax
SB — C g T (45 52 500 A AR TR JEE ik G, 255 % BB B 35 1
B e FH 77 iy R M o BCEE £ Agilent Extend — C g 4
(150 mm x 4. 6 mm, 3. 5 pm)fE R (i HE

RE 2 o I U O A ) B AR
Agilent Eclipse XDB C s # (250 mm X 4.6 mm, 5 um) ,
Thermo Acclaim™ 120A C # (250 mm X 4.6 mm,
5 um) , Tiahhe Kromasil — C4 # (250 mm X 4. 6 mm,
5 um) ,Shimadzu Ttertsil® ODS — 344 (250 mm X 4. 6 mm,
5 um), G5 R B ] IR O3 A B 4R L pT iR S
HC At 7 Jo7 W6 34 BE 3k B B Y B A 0 S A A A )
Thermo Acclaim™ 120A C,#: (250 mm X 4. 6 mm,5 pm)
W TE fe SR B0, PR VR A Bl e vy, ELARR L Y (BB 0
At 25 o U 119 53 B9 J8E B B o W0 4% Thermo Acclaim™
120A C,FE(250 mm X 4. 6 mm, 5 pm)/E K 4 1EA4T
3.2 mzhiEiEE

I A i A8 24U JIE TR R 2 il 68 2 SEUIE R 5 Bt I
FELT 5P S A AR RIVHTEE - 0. 03 mol / LR —
SRV I (FHBERR U pH %2 4. 4) [slisas-1si0.00-12] 7 Jifs —
0. 05 mol / L8R — S ANV W BRI pH 22 3. 0) 1137
L NE = 0.02 mol / LR — BN WP B - BIR — =
AR o b R A Y PSS 014 O - WER U
PRI R TR BA VA7 I 2 bt S AR K 2R 110 (35 4
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WY, DR 2 i s AR AR R 3 B -0l 2 i g
T AN R ) £ 3 AT 0 T 75 A o SO S AR R £
G - 0.02 mol / L8R — S BNV WL o 53 A1, )i 2l AH 1Y
pH(H =25y 518 pH £5.5,6.0,6. 5) 347 T %%,
S5 B oR, pH K 6. OB, B i A ek 8 25 VIR R AN A A
3 2 AR ) R e VAR, (IR SR e MO S A B2
YEREZNE - 0. 02 mol / LR — S AN W (JH — & e
pHZ6.0),

I R 2o DTH & B, B8 T 3RS R, B
HH i — Kk isls-90 2 Jf5 — skl =160 2 - 0. 1% BRI
W AR BN, LLOIE - KNG - 0. 1% BEFR 7 R
I B AH Y 43 25 BE RN 4 A I — K AT, 5 IR B HAE
() TP, T S A e 6 2 — K.
3.3 EBRERIERE

2020 4F f ([ 24 3 (— 38 ) ) B i 590 e I Jie 24
VIR 2 0T 5 i v 2R A EE R AR Y
EUFHEOSUE 1 AR R 52 30 L oy 2 4% , >R FHAR BE ok
IR B A 5 R AR T s o3 5 L 2% BT TR vk A O, TR AR .
xR 4348 3 1 BE IR Hh 2 A v S 1 R £ T R R L
DU O I B A G SCRR (17 - 18], A 58 bR H
2. 1. 1 T0TS A B O 0 A e U A i A 2 A JIH R 0 4 i
K F AR &1, DA R 2. 2. 1300 S A6 5 v I e 0l o
FELC DT 09 &, 25 AL VP AR 0 4 5 AR 4R
A% ST UG B AU IR G, A 35 U X R o SO IE 9 v R R AR [
TR AN RS AN [ PR AR 3 X6 v ) 3 s o3
HEAT B I o
3.4 A @mAEH & ELEE

R A5 A it A8 2 AU IR R 100 K R £ o 20 o, it
T R S ik A T g T R 4 SR AR B
FEIURE LA, Jon H P i) ol — e W B ) R 3t Y o,
FE I I SELOARTRE , TR, (i 5 H A A% o 04 53 725
BCR AN BE AL I i SR AR AR A 2 - 2 R S iR A T Al Ak
SRS o 535 4 B et R BB A0 B, TR
WA o 28 s B2 A, XA A B A T K AR RN R TR VA 23
AU R AL 535 A 2% o A RE A 43 2, BRI R AL
1o, (O G AT -, R A P AR AR A5 B Y TR A B 9
1B IR RE AL 7K VAT T 80 “C B LA 38 88 K st 18] i b 25
AR IR T R SR BUR 2 TR AN
BT 80 °Co ML IR S A TR A5 T A e A R 2. 1. 200
Tl .
3.5 AEEM

PR YRRV ST NN =R X S SR T NI
T IBRCE F AR v 2 fiff A8 25 IR IR | 4 il 25 4R
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