JPA W) 4 R 22 E ChinJ Pharm Anal 2017,37(9) -1607 -

BERESER ZHTAENENHR
WA, BRE RTH

CJPRH% B IR X 5 20 A 3R T, e 7 530021 )

HE BRY: 23 BHRE R P 14 MFER RS HPLC 2% 0 % 7 ik, FFmE 11 R4 5 ey BAHSE R/
A%, Fik: £ Inertsil ODS-3 (250 mm X 4.6 mm, 5 wm ) B A8 & 248 €384, v THE -0.02 mol « L' B4 8% 4%
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Determination of multiple components in Gegen Qinlian tablets

LI Li-li, LU Yi—feng, ZHU Xue—yan

( Guangxi Institute for Food and Drug Control, Nanning 530021, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of fourteen index
components in Gegen Qinlian tablets and perform the quantitative analysis on Gegen Qinlian tablets from eleven
pharmaceutical companies. Methods: RP—-HPLC separation was carried on an Inertsil ODS-3 column ( 250
mm X 4.6 mm, 5 pwm ) with the mobile phase consisting of acetonitrile and ammonium acetate+0.03% triethylamine
aq. (adjusting pH to 4.3 by acetic acid ) with a gradient elution at the flow rate of 1.0 mL * min~'. The detection

wavelength was set at 250 nm for puerarin, daidzin, liquiritin, baicalin, wogonoside, daidzein, ammonium
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glycyrrhizinate and baicalein, at 280 nm for wogonin, and at 346 nm for epierberine, jatrorrhizine hydrochloride,

coptisine, palmatine hydrochloride and berberine hydrochloride. Results: Good linear correlations ( 7>0.999 0 )
were found in the range of 146.26-5 850.24 ng, 24.13-965.04 ng, 18.45-738.00 ng, 79.18-3 167.32 ng, 9.57-
382.80 ng, 4.76-190.40 ng, 2.57-102.80 ng, 13.41-536.40 ng, 10.60-424.00 ng, 11.33-453.22 ng, 12.08-
483.20 ng, 46.73—1 869.25 ng, 20.28-811.20 ng, 12.11-484.50 ng for puerarin, daidzin, liquiritin, baicalin,

wogonoside, epierberine, jatrorrhizine hydrochloride, coptisine, daidzein, palmatine hydrochloride, ammonium

glycyrrhizinate , berberine hydrochloride , baicalein and wogonin, respectively. The average recoveries ( n=6 ) of the
fourteen components were 2.18%.1.79% . 1.81%.1.68% .2.27% .2.13%.1.96% . 1.07%.0.93% . 0.61% . 2.92% .
0.77% .2.79% . 0.62%, respectively. The accuracy, precision and stability were satisfactory with RSD values

less than 3%. Sixteen batches of Gegen Qinlian tablets from eleven pharmaceutical companies were investigated.

Wogonoside was not founded in one batch and all the fourteen components were detected in the rest samples but

their contents varied. Conclusion: The established method was accurate and feasible, which could be applied in

comprehensive quality control of Gegen Qinlian tablets.

Keywords: Gegen Qinlian tablets; puerarin; daidzin; liquiritin; baicalin ; wogonoside ; epierberine ; jatrorrhizine

hydrochloride; coptisine ; daidzein; palmatine hydrochloride ; ammonium glycyrrhizinate ; berberine hydrochloride;

baicalein; wogonin; HPLC
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Tab.1 Gradient programme of mobile phase

Wit At ( mobile phase )

il 0.02 mol - L™ i +0.03% = ik
(time )/ LM LM, HPKRAFRA pH 4.3(0.02 (flow )/
min (acetonitrile )/ mol * LT ammonium acetate+0.03% (- min™)
% triethylamine ( adjusting pH to 4.3
by acetic acid ) ) /%
0 15 85 0.5
10 15 85 0.5
20 22 78 0.5
40 26 74 0.5
50 40 60 0.5
60 50 50 0.7
70 65 35 0.7
71 15 85 1.0
85 15 85 1.0

3 ARBEE
31 IRA X SER

e 2R BORT BR3P il iR 1 mL 3558
R E 150 pg. REAF 25 pg. KEHIC 10 pg. 854
1 80 pg I HEH 40 pg K 10 pg W EHE R
10 pg. B 57T 15 pg, /N EERH 50 we, H #1420 pe.
HERRE 10 pg. BHE 15 pg, 50 2.5 pg. £/
BEGH 5 wg TR G 0T BRI W, B4R R D
%2,

®2 REMERAES&FRMNERK

Tab.2 The preparation of mixed standard solution and the detection wavelengths of the components

b W Hx*ii Cys %*%1%& ?Eé%xfrﬂﬁu“n@i%éfg iﬂﬂ%iﬁ K
(No.) (component) ('sampling (content )/ ( dl]l.lllorl ( (:on(:enlt'alljn )/ ( detection
amount ) /mg % ratio ) (pg-mL™") wavelength ) /nm

1 FRZE (puerarin ) 30.47 96.0 200 146.26 250

2 KA (daidzin ) 10.57 91.3 400 24.13 250

3 H 54t (liquiritin ) 12.30 100.0 666.67 18.45 250

4 HEHF (baicalin ) 17.27 91.7 200 79.18 250

5 LT ((wogonoside ) 9.57 100.0 1000 9.57 250

6 F/NEERR, ( epierberine ) 9.52 100.0 200 0 4.76 346

7 ERFR 2K ( jatrorrhizine hydrochloride ) 10.28 100.0 4000 2.57 346

8 TEIEDL ( coptisine ) 11.92 100.0 888.89 13.41 346

9 K170 (daidzein ) 10.60 100.0 100 0 10.60 250

10 ERER YT ( palmatine hydrochloride ) 10.53 86.1 800 11.33 346

11 H # 4% (ammonium glycyrrhizinate ) 12.08 100.0 1000 12.08 250

12 ERR/NEERK ( berberine hydrochloride ) 10.78 86.7 200 46.73 346

13 #5 % (baicalein ) 10.14 100.0 500 20.28 250

14 %2 (wogonin ) 9.69 100.0 800 12.11 280
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1. B & ( puerarin ) 2.k & (daidzin ) 3. H 5 ( liquiritin ) 4. # A1 (baicalin) 5. 3 B 25 1 ( wogonoside ) 6. Z< 7N BE ik ( epierberine )

7. ER R ZGHRN, ( jatrorrhizine hydrochloride ) 8. B ( coptisine ) 9. KRG IC (daidzein ) 10. TR E 7T ( palmatine hydrochloride )
13. #% % (baicalein ) 14, ILFH% % (wogonin )

12. E5FR/NEBERH, ( berberine hydrochloride )

(‘ammonium glycyrrhizinate )

1. H R

Bl xi8R& (A )R (B ) ERERAMERR (C ) EREERMER R (D EREZER R (E ) REZSHEER(F )HPLC BifE

Fig. 1 HPLC chromatograms of reference substances( A ), sample( B

) , negative sample lank of Puerariae lobatae radix( C ) , negative sample

lank of Glycyrrhizae radix et rhizoma ( D ), negative sample lank coptidis rhizome ( E ) and negative sample lank of Scutellariae radix ( E )

hhiHE i
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Tab.3 Results of methodology validation

At (Y) 2l

PRAELR, M5 R S ERMEE R L 3,

TEEPE (repeatability )

2P & (linear relationship )

T FasE Tk
¥ i 74 e
Y o THIE ('precision )  (stability ) L Byt
(No.) (component ) (average )/ RSD/% RSD/% RSD/% . r (linear
-1 ( equation )
(mg-g™) range ) /ng
1 EHE (puerarin) 40.103 2 0.68 2.27 1.98  V=5.4414X+752.23 09993  146.26~5850.24
2 K9 (daidzin ) 54742 2.12 1.39 147 Y=5.7523X+137.52  0.9994 24.13~965.04
3 HEF (liquiritin) 4.8480 1.73 0.95 0.84  ¥=09244X+3.0914  0.9997 18.45~738.00
4 AT (baicalin) 18.725 5 1.88 2.23 215 Y=2.2434X+16.611 09996  79.18~3 167.32
5 DUEEH (wogonoside ) 24419 1.57 3.00 176 ¥Y=2.5598X+8.9821  0.999 8 9.57~382.80
6 F/NEGE (epierberine ) 3.0187 2.41 1.92 202 Y=7.424X+13.731 0.999 7 4.76~190.40
7 ERERZIH (jatrorrhizine 0.671 1 1.65 2.00 126 Y=7.8348X+6.0832  0.999 7 2.57~102.80
hydrochloride )
8 HUEHH (coptisine ) 1.903 8 1.47 1.88 1.77 Y=5.592 3X -21.808  0.999 6 13.41~536.40
9  K&HIC (daidzein ) 2.499 2 2.45 1.63 234 Y=10.45X -21.296 0.999 7 10.60~424.00
10 #HEE ST (palmatine 2.5149 2.14 1.89 1.53 Y=6.152 5X -15.248  1.000 0 11.33~453.22
hydrochloride )
11 HARERE (ammonium 2.890 6 1.74 2.37 204  V=1.2582X-1.4045 0.9997 12.08~483.20
elycyrrhizinate )
12 FhER/INEESH ( berberine 104715 1.75 1.81 1.61  Y=6.728 5X -54.161 09998  46.73~1 869.25
hydrochloride )
13 ¥4 F (baicalein ) 4.846 4 2.22 1.93 1.88  Y=3.409 9X -88.84 0.999 2 20.28~811.20
14 P (wogonin ) 3.024 7 2.55 1.93 239  ¥=3.9953X -21.11 0.999 0 12.11~484.50
4.3 HEEMAE I, WK 3,

Bl — e RS CA T, it 20120502 ), % “3.27
TR R AT 6 i, e <27 TR AR
SERFI AR E R R, WL 3
4.4 AEE R

B “4.3” T (IR — 00, 4% 27 TN 444, i
SR AE 6 K. 5 AL 45 WA W T FRL ) RSD 17N T 3%
(n=6), X35 F I, AL ARG 2 e AT, L3R 3.

4.5 FRE M

B “4.3” BT iy 6] — 00 i, 4% 27 T T 454,
3T 0.6, 11,17.23 h M, 25 545 WL o e 1 ALY
RSD #1/NF 3% (n=6 ), 1050 3 B, A< 10 0 2 B 488
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30 min, &, FEFR IR, F 70% BB 1 IR R U8R Y
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F4 14DESHMERRE (n=6)
Tab.4 Recoveries of the fourteen components
b L %ix L sy PN SER IR RSD/%
(No.) ( component ) (content )/ (mg+g™") (added ) /mg (average recovery ) /%
1 FMRZE (puerarin ) 40.103 2 3.656 5 99.36 2.18
2 KZAF (daidzin ) 54742 0.603 2 100.07 1.79
3 HEH (liquiritin ) 4.8480 46125 100.60 1.81
4 A (baicalin) 187255 19795 100.13 1.68
5 ST (wogonoside ) 24419 23925 98.04 227
6 K/ NEERF ( epierberine ) 0.701 6 0.0119 99.29 2.13
7 ERIR 25K ( jatrorrhizine hydrochloride ) 0.671 1 0.064 3 100.73 1.96
8 H AR ( coptisine ) 1.903 8 0.3352 101.52 1.07
9 K4 (daidzein ) 24492 0.2650 95.97 0.93
10 PR YT ( palmatine hydrochloride ) 25149 0.283 2 99.44 0.61
11 H 0 f%4% ( ammonium glycyrrhizinate ) 2.890 6 0.302 0 98.98 2.92
12 ERR/INEERK ( berberine hydrochloride ) 10.475 1 1.168 2 101.32 0.77
13 H#%2 (baicalein ) 4.846 4 0.507 0 98.17 2.79
14 ILH %2 ((wogonin ) 3.024 7 03028 99.04 0.62
6 itig 320 W, 451 40 kHz ) Ffin#AmI 2 Fpohy =, ZEAR R

6.1 (AIEFIREEE

6.1.1 VishAHmEE:  SHA S0k B0 A
[ L -0.05% W g — S8 +0.05% = & e s i (
iR )8 17 pH 2 3.0) | B[ & 5 —-0.5% W TR ¥ W 1.
CLZIE - W B -0.5% B IR ¥ W 1. D[ & i -0.02
mol * L™ % 2 %% +0.03% = . We v W ( P vk itk 7% 9
pH4.3) ] E[ Z i§ -0.02 mol - L' it B2 4% +0.03% =
R (FHOKBERR I pH 4.3 ) 14k 5 Fhif shARBERE
IR, R LRSI E TR A B e
6.1.2 EEKMEE SH5 hEZM 2010 4
A% SCiik 12, g 4% 250,280, 346 nm 3 MK AR
SR I RE 3.7 TR AR A BB AR, &
XoF A R 25 A3 PRI A D ANk 2 IR

6.2 HRIGRIFR %%

6.2.1 HRPUAFINEES HEE50% L. T10% LB
LT 50% WP 70% H T 5 I A FE 6 ol i )
70% R EBEAROT 14 Pt BE S (R 3R BCHCR B o
6.2.2 REUEMHEEE FE T ME L (T3

hhiHE i

[ PRI [ R B 1
6.2.3 PR S HEE T INARENE 15,30, 60
min B} AYHEBCRCR AR 30 min, B & P45 B4
RAZE 7S e
6.2.4 FRHUARIMAEESE 4514 20,2550 mL
70% P W FR I, 25 SRR UA 710 25 mL B 4% 1
e AR IE 4,
6.3 KIEAIEIENF T

AT 5 v e /N B Rk TR 24 AR A BE 58 42
BB 1.0, BUMEER A ZHEMS s TAER R
SrERE T
64 Tt

X 11N 5K 16 HEFE S I E | & BLAHER
HOESAR B BRI R b T B e A e B A A
SR IR E B AR R 250k . (A& e hntE
WY AR —E 25 5, B U T T vh g 2 e
Pl , 22 B 43[R I 5 B FH B — bR B 4342 il Hh
2y ] 5
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H 5 A RO BT K P o A
DU ZR WO LA 4 A B 43 1 st ofe 2 o) o %8 1) I
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