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(EBH R E A EEF N EEF ) HBH30 C; b HFZ A5 L, SR FR1F N EF HRF 5 F A eiFafse
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Simultaneous Determination of 6 Components in Chaihuang Tablets by HPLC-DAD

DING Changling', CUI Junfeng’, SHI Xiaorong', XU Yangyang', CHENG Wenna', ZHANG lJinjie', ZHAO Li’(1.
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ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of 6 components in Chaihuang tablets, such as
baicalin, wogonoside, baicalein, wogonin, saikosaponin a and saikosaponin d in Chaihuang tablets. METHODS: HPLC-DAD
method was used to detect 3 batches of Chaihuang tablets from same manufacturers. The determination was performed on Agilent
Eclipse XDB-C,s column with mobile phase consisted of acetonitrile-triethylamine phosphate aqueous solution (pH adjusted to 7.0,
gradient elution) at flow rate of 1.0 mL/min. The detection wavelengths were set at 210 nm (saikosaponin a, saikosaponin d) and
277 nm (baicalin, wogonoside, baicalein, wogonin). The column temperature was 30 °C, and sample size was 5 pL. RESULTS:
The linear ranges of baicalin, wogonoside, baicalein, wogonin, saikosaponin a and saikosaponin d were 0.379 5-7.590 4 ng,
0.082 96-1.659 2 ug, 0.039 39-0.787 8 pg, 0.040 72-0.814 4 pg, 0.040 45-0.809 0 pg, 0.038 63-0.772 6 pg (all »=0.999 3),
respectively. The limits of detection were 0.008, 0.007, 0.005, 0.005, 0.020 and 0.018 pg/mL. The limits of quantitation were
0.025, 0.022, 0.015, 0.015, 0.060, 0.054 ug/mL. RSDs of precision, reproducibility and stability tests (48 h) were all lower than
1.5% (n=6). Average recoveries were 98.46% , 97.06% , 100.90% , 96.13% , 96.91% , 96.57% (RSD<<2.0% , n=6).
CONCLUSIONS: Established method is simple, accurate and reproducible for 6 components in Chaihuang tablets, and can be used
for quality control of the tablet.

KEYWORDS HPLC-DAD; Chaihuang tablets; Content determination; Baicalin; Wogonoside; Baicalein; Wogonin;
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Agilent Technologies 1260 HPLC 1Y | Agilent Tech-
nologies G1315D DADVL il #% ( 3¢ F & HEE R A BR
3] s XSE205DU HL R g Mg 8- 6 R 24 7)) 5
KQ-700 DV i i vk o (R 1L A AU ER A PR A FDD o
1.2 #AR5RF

Sew R (PRVE SR Hl 25 E A A RA A, H#H S
20170812,20171216,20180623 , #i4% : 0.5 g) ; 6 Flixef B by
WETE (K51 110715-201720, 41 : 93.5% ) I # & 1
(L5 : 110753-200411, 4L fF : 95.5% ) A K (L5 .
111595-201306, 44 : 97.6% ) I A K (5 111514-
201605, 4 ff : 96.5% ) . 4 #] 2 4F a (Ht 5 . 110777-
201510, 46 i : 93.2% ) F 4 8 2 4% d (Hit 55 : 110778-
201205, 215 : 94.6 % ) ¥ U5 T [ & 5 245 S ke T
Gt 5 SE ] EE A 2R I A RO R A 2R R A TR
] (HES 48508 20170611 ,.20180226 ) , 445 111 45 rh |52
2R v 2 s = SR XS AT AP 250G R AE b s 2N
h kAl R AR Al | LR Ay AT Al R 5 K A
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2.1 BREIEIE

2.1 XPRESRIE AU RS PRE 6 Ao Bl i, A
AE T 256 mL i IAGERE) 50 % L1, IR¥%: , T i
JE AR B AT, B AT DA SR L
WA G R a PSR AT d 0y TR 40 o
0.948 8.0.414 8.0.393 9.,0.407 2.0.404 5.0.386 3 mg/mL
BRI HE S I 4 VA TR o

2.1.2 JRAEXIEW R RO BT RS
VAR S S AT a RIS AT d XTI
W45 4.0.2.0.1.0,1.0,1.0,. 1.0 mL, & F 10 mL &
MR, PR A) AR AN A, 1 mLIER P SR
T DO T AR DA R S AT a MG 2T
d 43512 379.52 .82.96 .39.39 ,40.72 ,40.45 . 38.63 pg.
2.1.3 BHRMIEBR BURSL 10 B, R AR T R8s
B R HFRE , HA s B2 0.5 g K &Pk, BT 100
mL I, I 50% £ B3 5, 30 C oK R 75 b 3 (T
%500 W, 4% 40 kHz) 45 min, 504 ; 150 % 2 % %)
JE L PRE) UL NS R ISR 5 mL, BT 50 mL &
H N 509% CBEZZIBE #2557, 1 0.45 pm LIS E T
IS RIS

2.1.4 SRS BAMEXT RS BUEAS 100 g, # e v
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AR T2 A 100 Fr, #4213 300 Jhy 9 il B dole
SEHHI BRI o BRI
2.1.5  BRIEEAFIVEXT AR BRI 100 g, i BRSE
AR T2 A 100 Hr, #2137 T Jhy 9 il il doke
BEAS (1R BFE X BE VA
22 BIEZHRRZEHAME TEMEXE

{6,154 . Agilent Eclipse XDB-Ci5(250 mmx4.6 mm,
5 um) ; Y AIAH : L (A)-BER — C WK (B, =&
JHiz 5 mL FHZKHBE 2 1 000 mL, FHBERR T pH £ 7.0) K
B AHEA TRR EE Ve (0~50 min, 25%A—T70% A; 50~
60 min,70%A) ; 1734 : 1.0 mL/min; #I% K : 210 nm (4%
BREE a FISEHRTT d) L 277 nm (BERHF DB AT
KRMBEAZE) s A1 - 30 C 5 FFFE .5 pl. AH 2RI
TR A X RE S T A S A R (A5 £ 20170812) A1 4
X BTG 5 WL HERE AT , 45 SR AR A3 € 33 0 55 4
A0, 1 0 ) 43 B E Y R T 1.5, KRR R F-7E 0.90~1.10,
PRV M B LA 85 1 0T34 K T 6 0005 ZE AR5 it R 1)
R b 75 B A O ST ST RS R
DUHE A2 B B AT a FISEE] RAT AN L B L 3
R IV 5 i 1 ) €20 0 B2 o H 3 Y 2 ok (3 B st [
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Fig1 HPLC chromatogram of mixed control solution
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ASCHR 72227 3 A F T BERRINE , LA F it A
(ng) WREALAR Go) , X 25 i B e T AR (AR AR , ) 0 A Y
RNEEN, TR M 2 W R . T3RRGO B A
BRMRE, G 3 1A A I BR , 2 (FWR L 101
A E R, 45 R IR 1.
24 BEELR

TR BRI P IRE, 7E 2. 27 I (i 26 1R 1 3
SEHERE 6 K, LR AT DU A SR DUEE R
SN AT a FISEHI AT d By (e AR, 7155 H RSD 7

TEHEE 2019FEF0FF11E
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6) , R AORT R L RAT

e e

30 35 40 45 50 55 60
¢, min

C. 277 nm P K

700
600
2 300 =z
300 E ﬁi
200 = =

100 Bl | =

0 i "

0 5 10 15 20 25 30 35 40 45 50 55 60

t,min
D. 210 nm K

B2 #HidmansikEeikE
Fig2 HPLC chromatogram of test sample

A T 6 £, 7 2.2V T A S T AR E 0 SR
B ST SR DRSS R SR a FSEl
BAT d By A AR T S 5 ) RSD 43 511 °h 0.83%
0.80% .0.75% ,0.69% .0.98% .1.02% (n=6)
2.7 IniEE RS

R B PRI BTN S8 (FE45-: 20170812) 6 77
535 E T 100 mL S, 230 %A 0.948 8 mg/mL
AR B LA 20.0 mL ,0.414 8 mg/mL I #4474
HEAH 50 10.0 mL ., 0.393 9 mg/mL 8 45 25 X% BE 5 7 W
5.0 mL.0.407 2 mg/mL 73 B 4 K X} B8 7 1 2.0 mL .,
0.404 5 mg/mL ¢80 . 4F a 1.5 mL,0.386 3 mg/mL 45
BAFd 1.0 mL, il A 50% £ BEIE &, 30 °C /K LR A5 b B
(L% 500 W, $5i % : 40 kHz)45 min, 5%, 111 50 % 2,1
P FES) 8T R B IS IE I 5 mL, T 25 mL
HH, N50% CEEZR 2 #55], F 0.45 pm Tl L I8 AR
UEI IRELUR IR AE 2.2 T i 25 (4 T HERE 5wl e L 11
B, R IR 2,

50 P %2 EMERBER(1i—0)
% 100 i—: g Tab 2 Results of recovery tests(n=06)
50 N L | T iy il i, mg MAR mg WA mg FICE, % THMKE % RSD,%
0(') 0 15 20 25 30 35 10 15 m0 &= w0 WEE 01026 175508 189760 362651 9862 9346 068
+ min 01102 188509 189760 374151 9183
B A M B (277 nm i) 01085 185601 189760 374149 9936
- 01127 192785 189760 379068 9817
2500 ® « 01034 176877 189760 364851 9906
2200 S R 01092 186798 189760 372269 974
£1000 £ = By WSS 00026 40267 41480 80450 9687 97.06 077
o0 ™ A J ® 01102 43250 41480 83602 9728

0 5 10 15 20 25 30 35 40 45 50 55 60
t,min

F. 287 B X B (210 nm )
B3 BAtRREHRERIEER
Fig3 HPLC chromatogram of negative solution

F1 6FRSHIZKMERR

Tab 1 Linear relationship of 6 components

i) BV r BIEGEM, pe BB, pg/ml ERM, pg/ml
WA y=3876.52x-468.32 09998  0.3795~7.5904 0.008 0.025
WA y=4726.55x-15896 0994  0.08296~1.6592 0.007 0.022
BEE y=6376.83x-226.55 0996  0.03939~0.787 8 0.005 0.015
WHEAE  y=785016-91.51 09995  0.040 72~0.814 4 0.005 0.015
SRR y=1 S8TIHI2669  0.9997  0.040 45~0.809 0 0.020 0.060
St d y=1697.55:+127.74 0993 0.03863~0.7726 0.018 0.054

2.5 FREMIXE

5 5 W B[] — b At 3Kt 5 R (HiE 5 £ 20170812) 5
ul, 7E“2.2" A s 4~  FEFC il J5 0.4 .8.16.,32.,48 h
PEFEINE , E SR BEATT DU BT AR ISR 4
W AT a FISEH 217 d 19 oG 1A AR, 158 RSD 43531
$10.51% .0.57% .0.72% .0.64% .0.85% .0.93% (n=6),
FERAHEIR T A MRTE 48 h A E I R
2.6 BEEMHLE

Bt =oh 20170812 [ 24 b, #4562, 1.37 35 Jy il %
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01085 42583 41480 83080 9763
01127 44231 41480 84102 912
01034 40581 41480 81260 9807
01092 42857 41480 82835 9638
EEE 01006 21964 19695 4187 10121 100.90 107
01102 2391 19695 43390 10053
01085 23227 19695 43403 10244
01127 24126 19695 43789 9984
01034 22135 19695 41757 963
01092 23377 19695 43373 10153
WEEZ 01026 07128 08144 15576 9637 9.13 083
01102 08300 08144 16098 9575
01085 08172 08144 16002 9614
01127 08489 08144 16403 9718
01034 07788 08144 15648 9651
01092 0825 08144 15049 9484
SR 01026 05287 06068 L1162 96.82 9691 0.73
01102 05679 06068  LISS8 9689
01085 05592 06068 11497 9731
01127 05808 06068 11751 9794
01034 05329 06068  Ll44 958
01092 05628 06068 L1493 9665
SR 00026 04271 03863 08054 9793 96.57 118
01102 04587 03863 08351 9744
01085 04516 03863 08209 9560
01127 04691 03863 08358 9493
01034 04304 0383 08052 9702
01092 04545 03863 08273 965l

China Pharmacy 2019 Vol. 30 No. 11 - 1479 -



2.8 HmBEENE
3 HEFE A (HHE 5 43 3] o 20170812, 20171216,

20180623) , 4%2.1.3" T T J il 2 (s i VA v, 5 5 I
RO Al VA VRN BB S A% 6 L, 722,27 T3 26 F
R E AR AR S

#x3 HWMEENELER (mg/F,n=3)
Tab 3 Results of content determination of samples

(mg/tablet, n=3)

s HATF WA WEE AR SRR RN
20070812 863 198 108 38 26 21
071216 875 201 111 36 28 23
20180623 846 184 107 34 24 19
T 86.1 194 109 36 26 21

3 Tt

3.1 K AERE

BEH 52 SCHR [ 2~ ARG BE I T 0 2 AN e TR i
(190~400 nm) , Z B EH L AE 278 nm I ¥ X1 7F 276
nm ., AR AE 272 nm DOH AR 276 nm R A R
W, B A a e d7E 210 nm P KA e K
W, AR SR AL B I E ER AT T, 285 B 1 E
TR |43 B8 B S5 IR 25, o SR F HPLC-DAD 2, L 277,
210 nm 43 3 A 468 R 6 iRl A3 B sl e B ANHE
A e 2 T H R R R
3.2 mENtERERE

EHETIAR R IS SOk [5-9107 s, 43 3%
2T HIEE-0.05 % B R /K W . £ -0.05 % B R /K 7
CE-7K HEE-IK L -8 — 2 e K VR T s AR s
PEAT 45 8 VR FE R X 45 SRR . 45 SR R FE R 4
Tt shAH T 25 B WG T A1 5 3 350 3K R B BER T LA 2
- R — 2 WK Tk T B0 A R A 7 46 3 RN 3 Vo
i, At A VR R ) 5 RSN S 3 T U 5 A 48 £ 1 U Y
S EYRTF 15, XWFR I F7E 0.90~1.10, IS Ey
KT 6 000, B AHIFIT L $F 2N - IR = 2 K T WA N
TRSIAHEA TR BV
3.3 EEFEMER

EEFTEA TRE AL PR 1522 T 2015 A pH
2 L) (— ) v A B AR B O kM, S 2 A1 G SC ik
[10-13] Mz iz Ak 7 By il & 1. 25, % 30% 41 . 50% £,
T 70% 2T .30 % F T 50 % FY A Ry S G 71, 4090
AR 30,45 min, 45 B &I, LA 50% LB i, S
AEFE 45 min, B DA GBS R AR S
LA a FISe A d SR BOSCR T R TR AR B 5 gk
50% £ TR 75 45 min /E M ERICT 7
34 EENE 6FISTRMER 2 BEE

Ses Fr FLAG T R R DI IR B RAEE 51
HS 1) 2 A | L T2 BTG A0 Ry B 2 A R A AL
BCA, F AT DS AR AR S
17 a MG AT d 6 Fhslc o & b, IR 2y B 22
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FERW], W A RO BA ) IR URE DURTE R R
UFIPTRAE A, BOZAE 5 3 5 R U o 2 IE A OG
SR AR D S PR AT U SE ] Y a
FISEHI Y d AT AR AR BRU LR PURAE ™. 3
A RS P WA, A 0o 5 A v RO A e
Ei UER it Py ALY GRS SIS NS S
B 3t O UE 5 B A I PR B b B A R A Ak
HCEH LIRS DURS T S R DURAS R Selg
T a MSEWIIE T d MR PP S8 A i o 3 4z hi Al
AR

35 DELERDN

AKX 3 ST P A AT DU AT S
VDU AR SR AT a FISEMRAY d AT T R

FE BRI, A — T R RE S Z a5 e 25
—EM S HE— LU T I Z R sy T i i
B2 AR ] b DA B — 8 A i 47 1) v B 24 I o B AT

FEUD QIR XZ 2 AT 6 AR A A e S SR LA

NS F Tl 245 6 o St R ) A aod R 0 T 42 o e 2 ) o

L, PRUEIG RS T

25 b AR5 EE T HPLC-DAD 32 [ I 28 % 1

6 Bl R B 5 4 B RO A AT 3 R

X5 80 % R HESR , AR SR R B S AR

BRSO DS SR DUES R SR a

FILEHA AT d N o 3K T 69.0,15.0.8.0,3.0,2.0, 1.5

mg.
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W E Be.EIRARERIAR R RA G T T XD R k. ik R A HPLC k. &34 % Thermo Hypersil
ODS Cys, #5148 %4 0.02 mol/L KH.PO,(4-0.2% = T}, pH 3.0)- T i (BH 2R BE) , i7iik 2 1.2 mL/min, 40 9% K 4 210 nm, 42
BN A0 °C,#AFE A 20 uL; AH) 330 8 R A AR A 2 A LC.D.1J K L ey e )asy £2, At 5 & e Ffoda b T 3k 30 82 & A AR 37
B9 RE B, RT3 IR B KA ARFT R AT S ¥ R RA.C.DIT K. L#9&E, 4R &MA.C.D.I.J K. LR EL
36 B 450 4 0.148 1~0.740 3.0.142 9~0.714 5.0.141 1~0.705 6.0.148 9~0.744 6.0.152 0~0.759 9.0.137 9~0.689 6.0.020 0~
0.100 0 pg/mL (+=0.999 8 & 0.999 9 & 1.000 0) , 4% £ B F 4 5] 4 0.51,0.40.,0.41.,0.91.,0.47,0.85,1.23, # i FR 2~ %] 4 0.049 3
0.047 6.0.047 0,0.048 1,0.050 7,0.046 0,0.006 7 pg/mL, & & FE 4 %] %4 0.148 1.,0.142 9.0.141 1.,0.148 9.0.152 0.,0.137 9.,0.020 0
pwg/mL, 4% 5% AR (24 h) \E LK 49 RSD 3 <5.0% (n=6) , F 3 BDK 5 4 %1 4 101.09% .97.58% .93.77% .98.56% .
99.68% .97.07% .93.54% ,RSD % #1 4 0.75% .0.51% .0.47% .0.84% .0.70% .0.75% .1.21% (n=9) . 3 #3388 % #) AR RA 25
b RFIAFAH0015%~0.018%, LA KA Attt it 5k RHEZ ERTE, TR THEBEARFRAL P H XN
TR

KHEIR BRIAB KR AVARHT RA S A R SRR AR &3k kR E R T

Content Determination of 7 Related Substances in Solifenacin Succinate Raw Material by HPLC with
Principal Component Self-control with Correction Factor

GUO Qing"*,LIU Li*,ZHOU Zigui*, QIN Yong'*(1.College of TCM, China Pharmaceutical University, Nanjing
211198, China;2.Jiangsu Shenlong Pharmaceutical Co., Ltd., Nanjing 210046, China)

ABSTRACT OBIJECTIVE: To establish method for simultaneous determination of 7 related substances in solifenacin succinate
raw material. METHODS: HPLC method was adopted. The determination was performed on Thermo Hypersil ODS Cis column
with mobile phase consisted of 0.02 mol/L KH.PO, (0.02% triethylamine, pH=23.0)-acetonitrile (gradient elution) at the flow rate
of 1.2 mL/min. The detection wavelength was set at 210 nm, and column temperature was 40 °C. The sample size was 20 pL. The
regression equation of solifenacin succinate and impurity A, C, D, I, J, K, L were drawn. Correction factors of impurities to

solifenacin succinate were calculated with slope. The contents of impurities A, C, D, I, J, K and L were determined in 3 batches
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