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FEBR a2 R F 4 8% it £ A28 (TUDCA) = 24 32 48 % B2 85 (TCDCA) A8 84 3 20 40 3% — R 480t
Bk TR R PRI E R & A &35 42 4 Agilent Poroshell 120 SB = €, 4£(30 mm X 4. 6 mm,2. 7 wm) , #3048 4 5 mmol / L
Tl K — TR (B R iR 4 1. 0mL/ min, A28 4 40 “C, 3484 S pL, AL BB E A 120 C, FABRIREH 60 C, LKA
#A 160 L/ min 8RR %A E T 6 min W TR 63 B 547  TUDCA #= TCDCA #9 i &R E 4 %1 £ 52.71~527. 10 pg/ mL.
49.80~497.97 pg/ mL & H A 5 GAREMKE X R RIF(r>0.999 8) ;M RS54 7.91,3.73 g/ ml, & FMR5 5 4 15.81,
747 ng/ ml; ¥ F B B R TR ISR RSD ¥ T 2.0%; T3 A M E 5 3 K 97.31% F= 101.34% , RSD 2 3|
1. 64% #= 1.20%(n = 6) .10 #L# 5 F TUDCA F» TCDCA #9-F 3 &2 551 4 36.07% ## 21. 76% G518 %% HBRAF ML  Peik 4L
T ESF BB EGR 4 REA, T Heik | & RObm E 2L L A28y P TUDCA 4= TCDCA #94%.
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Rapid Determination of Taurochenodeoxycholic Acid and Taurochenodeoxycholic Acid in

Transformed Bear Bile Powder by HPLC - ELSD
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) - evaporative light scattering detector
(ELSD) method for rapid determination of tauroursodeoxycholic acid (TUDCA) and taurochenodeoxycholic acid (TCDCA) in
transformed bear bile powder. Methods The sample was prepared by the vortex extraction method. The chromatographic column
was Agilent Poroshell 120 SB — C,; column (30 mm X 4.6 mm,2.7 pum),the mobile phase was 5 mmol / L. ammonium acetate
aqueous solution — acetonitrile (gradient elution) ,the flow rate was 1.0 mL / min,the column temperature was 40 “C,the injection
volume was 5 plL,the temperature of evaporator was 120 “C,the temperature of atomizer was 60 “C,and the flow rate of gas was
1.60 L / min. Results This method could complete sample extraction and analysis within 6 min. The linear ranges of TUDCA and
TCDCA were 52.71 — 527.10 pg / mL and 49.80 - 497.97 pg / mL (r = 0.999 8),respectively. The limits of detection were
7.91 pg / mL and 3.73 pg / mL,respectively. The limits of quantification were 15.81 pg / mL and 7.47 pg / mL,respectively.
The RSDs of precision, stability, and repeatability test results were all lower than 2.0%. The average recoveries of TUDCA and
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TCDCA were 97.31% and 101.34%,with RSDs of 1.64% and 1.20% (n = 6),respectively. The average contents of TUDCA and
TCDCA in 10 batches of samples were 36.07% and 21.76%, respectively. Conclusion This method is simple, fast and sensitive,

with good repeatability, strong specificity, and accurate results, which can quickly and efficiently determine the content of TUDCA

and TCDCA in transformed bear bile powder.

Key words: HHPLC — ELSD;transformed bear bile powder;tauroursodeoxycholic acid;taurochenodeoxycholic acid;content determination
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R BRVERR I i R 2505 SRR S B s [l 4 1
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1 XE5RKHE
1.1 {¢s

Agilent 1260 A SRR S (3E [ Agilent A F] ) ,
B AT Agilent 1260 11 8 ELSD ; XPE205DR %! By T~ 43 4fr K
S-CKE BE N+ 74y 2 —) , XPE26 B 43 A K- (Ff
BNE T2 —), ¥4 A Hi; 1 Mettler Toledo 23 7] ;
Milli — Q A8 4 /K R 48 (5[5 Merck Millipore 23 ] ) 3
Vortex3 B g i iR 2% (F5 [ IKA 23 7)) o
1.2 X%

TUDCA X JE ([l £ 5 24 ks e iR e, it

90

110815 — 201911, 4L 45 92. 8% ) ; TCDCA 4% I8 i (&
PRARFEA YR A BRA R LS 8 9713 - 2, 4l
93.8%) ; JL/K H I (L5 4 2109271) , Z 4% (L5 K
1803022) , ¥R 43 A 4l , W 1 74 Bl Bk 22 e 0 A3 PR ) 5
CNE (g2, WA gk Wk 22 H R A BR A H] L 5
DW26E121201) ; 10 4tk (45 S1 — S10) % b RE ALK
i 3] DRI AR R AT BR A mI B AL, AR SE T AR B
A B R R A PR RARIE A AT AR 254 58 R 1E

2 HEEHER

2.1 @miEEHs

{635 41« Agilent Poroshell 120 SB — C4 #1: (30 mm X
4.6 mm,2.7 wm) ; Wi BNAH : 5 mmol / L & PR B2 7K %5 WK
(A) = ZJE(B) BB EE VR (0 ~ 3 min i 23%B — 30%8,
3 ~4 min B 30%B — 80%B,4 ~ 5 min I5F 80%B) ; i i .
1. 0 mL / min; £ : 40 °Cs A .5 pL; Al 2% : ELSD;
ARG AR A 1 R R AR 120 C; ik an i
JE:60 °C; MR : 1. 60 L/ min,

2.2 A&

3 B TUDCA F1 TCDCA £l X B 5 4538 B, 4 % PR
FE LT E 10 mL A SR, oK B A RO 2L
BT EE 4 0 1. 58, 1. 49 mg / mL Y B — X BE L
B8 WL 53 S RS RS RS 2 B 3R PR — X R S 28 VA5
1 mL, JRA), B TR A 6 B8 & 7% T BUFS A6 BB ERY A
i 29 20 mg, KSR E L B 50 mL B O L RS A
20 mL JCoK H S, 5% 28 IR e FE L 30 s, BUE B W, &
0.22 wm A HLR UM, B U8, BIAS I i T
2.3 AEREER

L@ MRS B IS TR (TR HV ) 2. 2 300 N TR
Ak BRI AR A L 2. IR A A
PRI A 5 AR S A T s, 7E S TR B0 R
VRSV €5 3 R ) (% B B (i) Ach A A O € 3 e B, LS 1
WA TUDCA FITCDCA 1y WA & JHE 46 T4, A8
AR A B KT 1L S, R E LRI R
TEILE 1,

MR RFHE 2. 200 FIRA X R GE i,
INTCAK HY SR 1 2R A B T v E 4% 2. 1 T B (s
ZAFVEREINE , L TUDCA FTTCDCA Jii 2 i (1) % 45
(X)) A Al A W T AR A9 % B8 (V) R G Al b i A T 4
o] 0, 25 0] U3 7 Ve = 1.453 1 Xy + 3.582 6(r =
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Fig.1 HPLC chromatograms
0.999 8)Fll Yy = 1.339 5 Xy, + 3.6952(r =0.999 9) .
gk B LW, TUDCA FITCDCA R/ 5IHE 52. 71~
527. 10 pug/ mL.49. 80 ~ 497. 97 g/ mL U [l P4 5 i 1
TR R R AT

S0 BIR 5 e e R 0 < B M R R BRI T R 5]
Tofs o e Y 8 A TR 5 X R T R A T e, e 2. 1 TR £
TR HEREIN S , LAE MR L (S / N) 29 3 Bsf A Jo 1 ok
SRR BR L S /N 29 A 10 B 14 J5 o R B Sk e i PR o 25 2%
TUDCA Fl1 TCDCA A BR 4351 4 7. 91,3. 73 g / mL,
ERBRIT A 15.81,7. 47 pg / mL.

R R S H R 2. 200 N IR A% B S IR O
L2 1T G SRR TR 1 d IR SERE E 6 YK,
BESE 3 d R RE SR IIE 2 UK, 0 SR T AR L 4
TUDCA HITCDCA H NG % B2 1050 45 2R 19 RSD 73 51 4
0.67%,1.21%(n = 6), H [HPK5 % B i 55 25 5L 1% RSD 43
B 1.56%, 1. 79%(n = 6) , FWA{UAAE % KLU

PRI U] — A AL RE IR AL 5 (405 S1)
K ERRAE , AT 60, 45 2. 2100 R 5 ik il 45 A
VW, 4% 2. 10T G5 AR E e s AR, JF it
WA B L 45 B TUDCA H1 TCDCA & & 19 RSD 43 5 Ky

1.60%,1.99%(n = 6) , R T HE R

e M0 R AL RE NP AR 5 (5 o S Il i,
KE B  # 2. 200 J7 3 i 28 A S s i, 43 ) i)
)5 0,4,8, 12 h A4 2. 1 50 F 35 4R SRR L 10 5%
UG T AR, I A S B 45 S TUDCA Al TCDCA & 2 1Y
RSD 5394 0. 45%, 1. 10% (n = 4) , 32 WA 3K A V5 YK
B 12 hNFREE R AT

R T Se a5 < B8 05 o 1 2 Ak RE IR AR it (4
5 S1)5 mg NFEHEFRE AT 6407, #% 100% LAF1 53 511
TUDCA I TCDCA 8y %F BE &y, #42 2. 2 30 F J7 75 il 45 1K
IR 2. 1T S AR RN A ] SR T AR, O
FHE TR &5 5 UL 1, 2 W7 B v rf i LI
2.4 HmEENE

U104 (45 0 S1 - S10) FEfL REAH AL S 4% 1 1,
KGR PR 4% 2. 2 90N J vk i &5 A v T, # 2. 130
T TE SRR A O SR U T AR, $ AR VE T SRR
o2 BhEE A R RR ) 5 i o 25 S AL REIRK T TUDCA
FITCDCA WFH4 & 553510 36. 07% F121. 76% , HAE
1 TUDCA (% 54K T 28. 0%, TCDCA B & S KT
18. 0% , ¥IFF A (e N BRI AIE TAE 2y fhbr o B2l
LR E S+ — ) )L WS, = 09(B - 09) - 96(Z) |19
B A0 D148 2 b T o 2R A o R i — 2
SRR, 10 L5 Ak BE Rk A 5 b, R AR Y TUDCA
EHEAYRSD M 3.23%, TCDCA & H A RSD 3. 27% , 3
FHAS [0 U ) e Ak R PR e P R A7, SRR e vl
REf s THM & T RuE R R 2,
3 iTig
3.1 B4 mRL

Hr S TR 58 T 2 Rl FH U 3 AH (0. 1% H iR /K
W - NG 5 mmol / L ZFRE KW — N5 ) 4 25
RS20 SE LR 5 BE ST AT R M i T i 4
PG R HE 5 53 5 B 5 IR B 43 300 25 88 1 2 A8 i A (Agi-
lent Poroshell 120 EC — C,4# . Agilent Poroshell 120 SB -

F1 mMEEIKREER(n=6)

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

PHEE HRSE(ng) AN F (mg) M#F2 (mg) K FE(%) X(%) RSD(%)
(mg) TUDCA TCDCA TUDCA TCDCA TUDCA TCDCA TUDCA TCDCA TUDCA TCDCA TUDCA TCDCA

5.225  1.762  1.221  1.631  1.079  3.358  2.330 97.85 102.78

5.260  1.774  1.230  1.631  1.079  3.397  2.301  99.51  99.26

5.263  1.775 1.230  1.631  1.079  3.328  2.329 9522 101.85

5.261 1.774  1.230  1.631  1.079  3.380  2.330  98.47 101.95 73110134164 120
5.263  1.775 1.230  1.631  1.079  3.354  2.325 96.81 101.48

5.256  1.773  1.229  1.631 1.079  3.339  2.316 96.01  100.74

£ : TUDCA A 2F 8% fit & 282, TCDCA % F 54 2 A2 R 2 Rl
Note: TUDCA refers to tauroursodeoxycholic acid,and TCDCA refers to taurochenodeoxycholic acid (for Tab.1 — 2).
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F2 FHUEERF2MESHEABRISNELER (X +s5,%)
Tab.2 Results of the content determination of two binding bile

acids in transformed bear bile powder (X * s,%)

B TUDCA TCDCA
S1 33.76 0. 31 22.71+0.74
S2 36.45 +0.50 22.57 0. 86
S3 35.18 £0. 15 21.23+0.72
S4 36.92 % 0. 55 21.54 +0.09
S5 36.81 0. 04 22.22+0.25
S6 35.56+0.15 21.88 £0.77
s7 35.76 £ 0. 06 21.28 £ 0.07
S8 38.14 +0.83 22.34+0.61
S9 36.03 0. 33 21.42+0.16
S10 36.07 =0.07 20.43 0. 48

CoHE) 73 B RCR , 25 R b, i JS % TUDCA (a5
3 B BE TR A O P, Fe A HE 5 mmol / L L FREIK T
W — CHEVE R sh A, 708 Agilent Poroshell 120 SB —
Co FEFEAT T B934 o 38 LA T S8 ARG I 4% A ELSD 143
IR, a5 R R, 2 R a5 BT RRAE ELSD L A% 1) 17
H I AR TS MR I &5 b5 Bifi f5 i — 2P % %5 T ELSD
TR 7% & # R (40,60, 80,100, 110,120 °C) fiiZs 1k
iz (40, 60,80 C) BN, 45 R s, Z8 A Av il B
120 °C . FEAL IR Jy 60 CHT 2 vl 4 0 JIR 2 1 o 17
(BB (R o WO B A 2. 1IN (A o5, HoOr i 2 5 58
BIfF G (b 25 30 i A G ZER
3.2 SiEtEERE

DAEMF S h 2 R HE S P i 2 2 AL C o iS4 &
HPLC JA I 7 BE ARy S 7™ i v TUDCA I TCDCA /Y 5
it (H ZH07T R T ) (30 ~ 140 min) 2~ 147,
A 5T H N7 B T VR AE 6 min N (5 $EE 30 s RN B
5 min) RVAT 58 5 Ak RE I A v 2 i 45 78 IRy 7R ) 2
BRI S I , ARG T 2 BORI 23 B i) s ] AR R
Pem TR,
3.3 FHEEFEH

AHIFGE S B AR R A P R R
U B JE v A A MER AT | R S ) R A RE IR
Kb 2 B G BRI FR 1Y) & ik, R A AR A L Ak
DA HE T B3 S T B, A B T 4R T A RE IR 1)
TP AT A SRy A 5 B PR S B 3 1) 24 0 B
Y BT EM AR AL T 2%
S 3Rk
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