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Determination of alkaloids and coumarins in Yuanhu Zhitong Capsules by HPLC-DAD

GAO Pan, WANG Jin-yan, WU Huan-yu, QU Jing-tian
Department of Pharmacy, First Teaching Hospital of Tianjin University of TCM, Tianjin 300193, China

Abstract: Objective
hydrochloride, dehydrocorydaline, corydaline, imperatorin, and isoimperatorin in Yuanhu Zhitong Capsules. Methods HPLC-CAD

To establish an HPLC-DAD method for simultaneous determination of tetrahydropalmatine, coptisine

method was adopted on Thermo Hypersil BDS C;g column (250 mm x 4.6 mm, 5 um). The mobile phase consisted of acetonitrile - 10
mmol/L ammonium formate (formic acid tone pH 4.0) with gradient elution. The flow rate was 0.8 mL/min, CAD atomizer
temperature was 35°C, temperature of column was set at 35°C, and volume of injection was 20 L. Results The linear ranges of
tetrahydropalmatine, coptisine hydrochloride, dehydrocorydaline, corydaline, imperatorin, and isoimperatorin were 0.041 — 1.020,
0.013 —0.320, 0.068 —1.700, 0.041 —1.020, 0.101 —2.520, and 0.039 —0.980 Ly, respectively. The average recoveries were
98.41%, 98.89%, 98.32%, 99.35%, 98.05%, and 98.67%, with RSD of 0.9%, 1.4%, 0.7%, 1.1%, 0.7%, and 0.9%, respectively.
Conclusion The method is accurate, simple and sensitive, can be used for the quality control of alkaloids and coumarins in Yuanhu
Zhitong Capsules.

Key words: Yuanhu Zhitong Capsules; tetrahydropalmatine; coptisine hydrochloride; dehydrocorydaline; corydaline; imperatorin;
isoimperatorin; HPLC-DAD
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Thermo Ultimate 3000 7= Z50BUFH €2 1% {3 Bk &
Corona Veo 1% k6 I #-1L9838 — Kz & [t &1 ke Nl
(3 [H Thermo Fisher 22%]); Thermo Hypersil BDS
Cug (i HE (250 mm X 4.6 mm, 5um) (3[H Dikma
AT)); DS-350L AU AL (EMAERKE TAHR 2
Al MSE Bl 52— KR, CPA225D M-+ 7j%
Z—RF, SQP T4z —RF ([ Sartorius A
GIDE

JLHIEIRIREE (RN AR AR, #t5
20170509, 20170522, 20170805; = FF 1ok #2454
"], #it'5 20170323, 20170727, 20171109; ¥ Fl
ZHIZER AR, 'S 17100601, 16120603); it
R % (L5 110301-201708) . hER & (it
5 120325- 201803). ZAEHERF H (Hit5
110732-201702). BRATHHZE (k5 111026-201609),
SRRATHIE (S 110726-201611) S [ 5 5 84>
$35=98%, ¥ E b E 2SR e A
A2 A 200 R T B =>98%, T H R 2 kR
AR AR AR, #t'5 MUST-17020105; 2/
(HPLC %%, %[ Fisher A#]); HEE (/riral, K
AFERMER A RATD; HERE: (LCMS 4, % [E
Sigma A #); HEZ (LCMS 2%, £ Fisher A#]);
KRB
2 FAEEHR
21 BiEEH

Thermo Hypersil BDS Cig 134 (250 mm X
4.6 mm, 5um); WEIAMH: 2B (A) - 10 mmol/L
F R4 CFRR A pH 4.0) (B), 6B/ (0~10 min,
15% A; 10~25 min, 15%~30% A; 25~40 min,
30%~40% A; 40~50min, 40%~70% A); AR
&= 0.8 mL/min; HZE M (CAD) H B e
FEZIR %% (DAD), CAD ZEALZsIEE A 35 C;

FEIR 35 °C; HEFEEN 20 L.
22 XRmiEErElE

ARG R L SR E . BRATHH 0
miEE, BT 5 mLEEF, N 60% B IA A
BRZIE, malm s EESEHRE TR KATHER
1.70. 2.52 mg/mL 0} R i Vs 43 oA 55 R B
R KR HREER. EHRE R, FEETH
FiGE, H 10mL =R, 1 60% LB R RE
BE, AHIRE AR O % SRR, €
TAZ B &R RRCATHTER 1.01. 0.32. 1.02. 0.98 mg/mL
RTS8 Vs 0 R s 8 B 3R % o TR o i %
W 1.0mL, B TR—10mL &, b 60% 2 mH
BERZIE, 5], HIRE AR O H . SRR IE .
ZEEHRP R, AR R KETHE. REET
#H% 101, 32, 170. 102. 252. 98 pg/mL KR &XF
T EHRG RS R BUR A5 I8 SRR 1.0 mL T 10
mL B, 1 60% LEMBERZIE, A, Hl
TRRROE BRREER. ZEAEHARTR. &
FHZEM R BATiHE . RRETHHE 10,1, 3.2, 17.0.
10.2. 25.2. 9.8 ug/mL R4 Xt R S AR
2.3 il RRE &

B IR AR BE 20 K, K wiid, JRAT,
WiaH, 21109, WEWE, BT 50 mL &ifH,
1 60% 2.1 40 mL, HEEFFALEE (IR 150 W, iR
40 kHz) 45 min, J§4, N 60% LB R 2 %R,
WA, pEid, USRI, RIS RIE R

o G 1 e B AL 5 LB RI 703 ) ) A AN
TR BIERBAR, el mid il m ) 72
VB, 4y RASBESI R AIE R B PERE ST
24 RSEAMRAIE

HIR G0 FRR A, AR VA R B P A T
W% 20 uL, HEFENE, RS ERERE, K 1. 4
RERIEAR O BRTUEN. EEEHRT R,
TR R, BB R T RRAT A K 5 A0 & o i
W FR 43 B RE KT 1.5, RS EEMRCBUS AT 7 000,
HLBA PR i 25 SR s e s T
25 ZMXRER

HURA T HR i B AR 24 4. 104 20, 50
%, S REREINE, DS R AR AR . DLAE
TR G FR; BREER; REEHEF R, EHR
HER: BRETEHER: RIS S A VE AL PR,
HERE R AR AR, bRl £, BEATZ R,
LR FE, R NE 1.
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Fig. 1 HPLC Chromatograms of mixed reference substances (A), Yuanhu Zhitong Capsules (B), negative sample without
Corydalis Rhizoma (C), and negative sample without Angelicae dahuricae Radix (D)

F1 BRSHEMSE. HXRBMEMHCE
Table 1 Linear equations, correlation coefficients, and linear range

i B LT RE r LR Bl /ug

R Y=2.072 X+0.013 0.999 1 0.040 4~1.010 0
R T Y=3.411 X—0.002 0.999 4 0.012 8~0.320 0
FEEHRTER Y=2.075 X+0.007 0.999 4 0.068 0~1.700 0
TR HR Y=2.492 X—0.021 0.999 7 0.040 8~1.020 0
WK AT 5 % Y=1.651 X—0.026 0.999 1 0.100 8~2.520 0
FRRATHA R Y=1.671 X—0.003 0.999 3 0.039 2~0.980 0

26 HBEERE

HORA X RS, ESERE 6 IR, THES IR
SYVETHAR N RSD H, SR BREHROEHK. EhIRIE
. REEHRF R, EHRF R, RKATHE
SERRATHH Z I T AL RSD 152> 14 0.7%. 1.2%.
1.2%. 0.9%. 1.4%. 1.1%.
27 EEMRAE

EUitS 20170509 JoiH 1L/ IR FERE ShiE &, AT
il 2% 6 B SIA, R e, FECAAMRIE
THEE B R ES . SR EARCER. &
FRIENL .. EEEHRF R, EHET R, WKETH
FOMI S BRAT#H 22 0 240 201 RSD {40518 1.2%.
1.1%. 0.9%. 1.2%. 0.8%. 1.3%.
2.8 TREMIRAIE

HUES 20170509 7o #H 1 I BE R A, 12 Rt it
ol VAR VR P ) £ T V) A A A, AR IR N 40 )
B 0. 2. 4. 8. 12, 24 h Jo HEREIN & W T AR,
SRERNENROEK.. HREER . KEEHEAF
R R R BRATHH 5 RO 2R I AR )
RSD {H73#4 1.4%. 0.8%. 1.2%. 1.1%. 0.9%.
1.2%. &5 FR AL IARE =R N BCE 24 h 9
FaetE Rt

2.9 [EEERINLE

HttS 20170509 Jo i 1kJm B FEAE i (1L B 2R
LF . BRRPEN. AR R EARFER.
WK Hi B 2 0 SRR # 2 0.11. 0.02. 0.13. 0.10. 0.26.
0.10 mg/ki) 6 13, Hy 1.0g, FEHEME, B 50 mL
BT, SAMAEHER LR, SRREER. K£&
ETHZRF R, EHRF R, RCATH R AT 2%
TR i DS B, AR AT, HERE T
THEECR ., EREIREHR LR HRRTE.
FEEART R, WHRF R BHTEH R BT
B H°F- 1 [R5 43 5 N 98.41%-98.89% . 98.32%
99.35%. 98.05%. 98.67%, RSD fH % #IN 0.9%.
1.4%. 0.7%. 1.1%. 0.7%. 0.9%.
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®2 THIERRETEEESPUEER (h=2)

Table 2 Determination of active components in Yuanhu Zhitong Capsules (n = 2)

Ji 53 B (g Fi)
. b e e —
P WS VIRREN s amnew fiim% EHETE  KAHE SRR
Bkl 20170509 0.2512 0.11 0.02 0.13 0.10 0.26 0.10
20170522  0.2502 0.12 0.02 0.14 0.11 0.23 0.11
20170805  0.2506 0.10 0.03 0.11 0.12 0.24 0.09
Tz 20170323 0.2496 0.12 0.02 0.10 0.09 0.23 0.12
20170727  0.2504 0.09 0.01 0.11 0.09 0.22 0.11
20171109  0.2505 0.11 0.02 0.13 0.12 0.24 0.08
FIZEHIZ5 17100601  0.2510 0.12 0.02 0.11 0.09 0.23 0.08
16120603  0.250 2 0.10 0.02 0.14 0.11 0.22 0.11

W ER 3 WRATHI 2R 55 BRATHA 2 1Y) CAD
R 225 5L 5 S A BT e A ) A 0 445 SR A
b, RS EEE REA S, Ui CAD LK
. Al
3 g
31 HMIEPRAVIZEE

FESHR AR, T, B B RS AT
IBSRZ TR, HARERMESS FENEHR LK.
FRHOER .. REIEHARE R, EHRFRE LD
KRSy, HHERE. §ikmEELMEEER, BT
STk, IR R AR UL BUIEMR
#*, HARFMBS FEABRETHHZR . FROATHH RS
FEEORER, HAVR. BORSAHER, BT
SERRSL EIE R 2% EhR . R AT
TR, EHRT R, BATHER. FERATEHZER 6 M
T R 9 A it 1D B4 o e b T 4 T A A G A
1E YR R 1 o £
3.2 HMIFAIERE

A5 B 53 0 B R ORERE A, SR DAD £
DUZFHEAT A KA R IDUAE B 2R A W2 B 0 1 B
KIS 2498 280 nm, 1 KK RIT 9 25 R0 S5 WK i 2%
£ 248, 301 nm AR, IR RL E &K
FE 5L DAD Eit 5 CAD # il i k47 Euig, R
CAD il #5 3R 15 1 ta i N4 2 2% £ T DAD Kl
W, HRBUZS, HEL&HETI, HukdE CAD il
A AT & B ) 2 e A A
3.3 REERYIERE

ARSI EE T 2 - 10 mmol/L HifgsR .
fiZ - 10 mmol/L %% . ZH5 - 10 mmol/L ZFR%% .

HIE - 10 mmol/L ZRESE ) LM RIS R,
45 B EOR O - 10 mmol/L FRER R 48T & A4
BREERAE, HHELERH IR 5T pH 3.0, 4.0,
5.0, 48R RBFEZRTT pH 4.0 21F P& T, &
eI FR T . BESESROBO N
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TCH IR R BRI A T 5w, 2P 3REA
FIR 60% Z M, PR AR Sz R VA TR )
K H 60% L FERE S, SRR SRy RIS AR:  FLUON A
PREUE]) (30, 45. 60 min) BHATEEL, S5ELH
#7545 min B AT HRE 5 4.

ARSI E ST T HPLC-CAD V2[RIl 2 s 1k
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