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HWE HH: &35 3580848 6385 F 6 2 AREF KA & 7 R-TFHB8R KT RIS KT A
F R E B H R AR R 8 MRS, ik SRR Platisil ODS &.3%4% (250 mm X 4.6 mm, 5 pum ),
VA THE (A)-0.1% BB K 75 (B) iR 3 48, 4 & 28 B (0~20 min, 10%A — 16%A ; 20~30 min, 16%A — 40%A ;
30~50 min, 40%A — 80%A ), 7% 1 mL - min™', 4% 30 °C, & # 7k K40 (240 nm &40 7 BT F 8w BT
RIEBHE T H B R EEF HFER EEE; 27 om NG R ), ER: RREFHFR. R
JeF BRI R R X A R SR AR R BR A KT B 4 A 4 0.081 9~4.914 pg
(7=0.999 4 ). 0.005~0.3 pg(r=0.999 0).0.016 2~0.972 g (1=0.999 8 ). 0.057~3.42 pg(r=0.999 5).0.002 1~0.126 pg
(r=0.999 9).0.005 5~0.33 pg(r=0.999 7).5.45~87.17 pg(r=0.999 7).0.004 1~0.246 0 pg(r=0.999 4), -F ¥ = Ik
E(n=9) & A # 98.7%(RSD=1.4% ).97.6% ( RSD=1.35% ). 102.0% ( RSD=1.5% ) . 97.5% ( RSD=1.3% ) . 96.6%
(RSD=1.4% ). 98.5% ( RSD=1.6% ). 98.10% ( RSD=1.5% ). 101.5% ( RSD=1.9% ), 3 #t #f &= ¥ =& & -F 3F 8.
RRTF RSB KT H FHEF XERF HER EEE GRBRGASE A A 1.745 5~1.804 3,
1.123 6~1.185 2, 10.128 3~10.448 5, 10.743 8~11.421 9.,2.676 1~2.810 2, 0.998 9~1.025 1.0.969 7~0.980 8.
0.178 3~0.186 9 mg - ¢ ' ZEif: B ik F WAL, Ak TR AW Z A A F R IR 69— AMNA K 7 ik .
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Simultaneous determination of index compounds in
Zhiqin Qingre mixture by HPLC-DAD

HAO Cheng—yi', YU Lei', CHANG Sheng', HU Yang', LIU Lei’

(1. College of Pharmacy, Jilin Medical University, Jilin 132013, China; 2. The General Hospital of CNPC in Jilin, Jilin 132021, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of geniposidic acid, genipin
1-gentiobioside, geniposide, baicalin, wogonoside, glycyrrhizic acid, baicalein and chlorogenic acid in Zhiqin
Qingre mixture. Methods: The separation was performed on a Platisil ODS column ( 250 mm x 4.6 mm, 5 pm )
with gradient elution ( 0-20 min, 10%A — 16%A ; 20-30 min, 16%A — 40%A ; 30-50 min, 40%A — 80%A )
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using acetonitrile and 0.1% phosphoric acid aqueous solution as mobile phase. The flow rate was 1 mL * min™" and the
detection wavelengths were 240 nm for geniposidic acid, genipin 1-gentiobioside, geniposide, baicalin, wogonoside,
glycyrrhizic acid and baicalein; and 327 nm for chlorogenic acid, respectively. Results: The linear ranges of geniposidic
acid, genipin 1-gentiobioside, geniposide, baicalin, wogonoside, glycyrrhizic acid, baicalein and chlorogenic acid
were 0.081 9-4.914 g (r=0.999 4),0.005-0.3 wg(r=0.999 0),0.016 2~0.972 pg(r=0.999 8 ), 0.057-3.42
pg(r=0.999 5),0.002 1-0.126 pg(7=0.999 9 ), 0.005 5-0.33 pg(r=0.999 7),5.45-87.17 pg(r=0.999 7 )and
0.004 1-0.246 0 pg(r=0.999 4 ), respectively. Their average recoveries were 98.7% ( RSD=1.40% ) , 97.6%
(RSD=1.4% ) , 102.0% ( RSD=1.5% ) , 97.5% ( RSD=1.3% ) , 96.6% ( RSD=1.4% ) , 98.5% ( RSD=1.6% ) , 98.1%
(RSD=1.5% ) and 101.5% ( RSD=1.9% ) , respectively. The contents of geniposidic acid, genipin 1-gentiobioside,
geniposide, baicalin, wogonoside, glycyrrhizic acid, baicalein and chlorogenic acid in three samples werel.745 5-1.804 3
mg-g ', 1.1236-1.185 2 mg- g, 10.128 3-10.448 5 mg- g, 10.743 8-11.421 9 mg - g ', 2.676 1-2.810 2 mg - g,
0.9989-1.025 1 mg* g ', 0.969 7-0.980 8 mg * g ' and 0.178 3-0.186 9 mg * g ', respectively. Conclusion: The HPLC
method is proved by methodology validation that it can be used as quality control method of Zhiqin Qingre mixture.

Keywords: Zhiqin Qingre mixture; geniposidic acid; genipin 1—gentiobioside; geniposide; baicalin; wogonoside;

glyeyrrhizic acid; baicalein; chlorogenic acid; standard improvement for Chinese patent medicine; HPLC;

wavelength switching
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mg - mL~ YA BT R SRRV 0.5 mL LA 0.5 mL
) 0.082 mg - mL™" [ &5 Ji R Xt AR V5 8, o L T
[f]— 10 mL s, B 25, B & o Je P R
0.081 9 mg - mL™" 50 & F-JE IBURE 1T 0.005 mg - mL™
HUBFH 0.016 2 mg - mL™ FEH 0.057 mg - mL™ )
TEAF 0.002 1 mg - mL™'  HELR 0.005 45 mg * mL™" 3%
X2 0.005 95 mg - mL™ ZLRJEER 0.004 1 mg - mL™" AT
B X BRI

212 ISR RS B BOE S E G ) 1.25
ml, B 25 mL 5, in 70% H K 2, $E 4],
UEA, PRE, RE2E E I UE WY 1.0 mL, B 10 mL
Hi I 70% H K 0 3R], RIS
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1. 5UJEFEH TR ( geniposidic acid ) 2. HUESE BRI ( genipin 1-gentiobioside ) 3. HUE FF (geniposide ) 4. #E A (baicalein ) 5. I B AHF

(wogonoside ) 6. HHR ( glyeyrrhizic acid ) 7. 8% 2 ( baicalein )

B1 REWERM(A)ER(B)NAERFHBAEER(C)\AEESHREER (D) MRS EEMNREHESR (E)7E 240 nm L EiEE

Fig. 1 HPLC chromatograms of mixed reference substances( A ), sample ( B ), negative sample without Common Gardenia Fruit( C ), negative

sample without Baikal Skullcap Root( D ), and negative sample without Liquorice Root ( E ) at 240 nm
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8. ZEJFR ( chlorogenic acid )

2 REMER(A)NER(B)MASIEFHBAMEESR(C)E 327 nm L &EEE

Fig. 2 HPLC chromatograms of mixed reference substances( A ), sample( B ), and negative sample without Common Gardenia Fruit( C ) at
327 nm

2.3 ZRPERRELE AR BR AT LR PR )T, 15 50U IR e F e H
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Tab.1 Linear regression equations of eight components

% [EYEpy: LNV H

(. component ) (regression equation ) r (linear range )/ pg
FEAFRR ( geniposidic acid ) Y=7.215 x 10°X+2.786 x 10 0.999 4 0.0819~4.914
HE P IAXETT ( genipin 1-gentiobioside ) ¥=5.3105x 10°X+2.883 x 10" 0.999 0 0.005~0.3
5LE AT (geniposide ) Y=2.475 x 10*°X+6.887 x 10 0.993 8 0.016 2~0.972
HAY (baicalin) Y=2.773 4 x 10°’X+9.200 x 10* 0.999 5 0.057~3.42
WE AT (wogonoside ) ¥=1.340 x 10'X+1.610 x 10’ 0.999 9 0.002 1~0.126
H R ( glycyrrhizic acid ) Y=3.198 x 10°X+2.836 x 10° 0.999 7 0.005 5~0.33
2 (baicalein ) Y=2.863 x 10°X+4.673 x 10* 0.999 7 5.45-87.17
LR ( chlorogenic acid ) Y=8.531 x 10°X+5.897 x 10 0.999 4 0.004 1~0.246 0
24 AR 2.5 FEMEAR

BOR A X IR S W, # “2.27 I gk A i VR[] — b ot T, A IR CE, T 0,24,

SEVERE 6 WK, AR A X IR S st R R T eF 6,012,224 h AT, AR 5T e F1 R T e e
T ABXOHEH e RS OOE S CH R . OO e RS S CH R RS
B R R R IE R U RSD (n=6 ) 700 1.1% . & ERRERIE AR RSD (n=6 ) 43514 1.4% . 1.6% .
0.95%.0.47%.0.28% . 1.4%.0.44% . 1.2% . 1.3%. 0.85% . 0.48%.1.5%.1.7%.0.76% . 1.2%, 3% W] it izt
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IVATRIE T 24 h NERRGE .
2.6 HEMEE

e A FIRER, 3% “2.1.27 TR A1l
7% 6 UMEER AT, DL “2.2” TR @35 & T E
Rt e AR  aUR T IR SO U Je P BT
DS HRR AR SRR 0T 5 5 (n=6)
3k 1.768 7.1.147 9.10.188 5.11.261 5.2.777 5.
1.031,0.973 1,0.178 8 mg* mL™", RSD 43 %I N 1.5% .

0.96% . 1.3%.0.4% . 1.5%.1.2%.1.0% . 1.6%.
2.7 JnEERICR LS

FEAREL “2.6” TIN5 12 A 0.6 mL, 2t
9 4y, 000 3 41, H I L = R (80% . 100% .
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Tab. 2 Results of recovery test

sy FEAh L T

RGN s SR

( component ) ( content ) /mg (added ) /mg (found ) /mg (recovery ) /% (‘average recovery ) /% RSDrg
TR 1.061 22 0.9712 20331 100.1 98.7 1.4
(geniposidic acid )) 1.061 22 0.9712 2.0365 100.4

1.061 22 0.9712 2.034 1 100.2

1.061 22 1214 22614 98.9

1.061 22 1214 22567 98.5

1.061 22 1214 22584 98.6

1.061 22 1.456 8 24856 97.8

1.061 22 1.466 8 2.480 5 96.8

1.061 22 1.456 8 24713 96.8
HUE e IRAUE T 0.688 74 0.497 6 1.178 6 98.4 97.6 1.4
(igenipin 1-gentiobioside ) 0.688 74 0.497 6 1.180 8 98.9

0.688 74 0.497 6 11821 99.2

0.688 74 0.622 1.2856 96.0

0.688 74 0.622 1.297 4 97.9

0.688 74 0.622 1.2897 96.6

0.688 74 0.746 4 1.425 8 98.8

0.688 74 0.746 4 14136 97.1

0.688 74 0.746 4 1.4025 95.6
e 6.113 1 4.828 11.153 104.4 102.0 1.5
(geniposide) 6.113 1 4.828 11.1259 103.8

6.113 1 4.828 11.1047 103.4

6.113 1 6.035 12.184 1 100.6

6.113 1 6.035 12.178 7 100.5

6.113 1 6.035 122415 101.6

6.113 1 7.242 13.436 5 101.1

6.113 1 7242 13.4277 101.0

6.113 1 7.242 13.457 4 101.4
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F2(4%)
% i JmAE A Ml SFEENSCR RSDJ%
( component ) (content ) /mg (added ) /mg (found ) /mg (recovery )/%  (average recovery ) /%

igcst 6.756 9 4.950 4 11.558 5 97.0 97.5 1.3
(baicalin ) 6.756 9 49504 114878 95.6

6.756 9 4.950 4 11.6012 97.9

6.756 9 6.188 12.875 98.9

6.756 9 6.188 12747 5 96.8

6.756 9 6.188 12.714 2 96.3

6.756 9 7.4256 14.055 1 98.3

6.756 9 7.4256 13.989 1 97.4

6.756 9 74256 14.1547 99.6
DUEA 1.666 5 13216 2.928 4 95.5 96.6 1.4
(wogonoside ) 1.666 5 13216 2.9457 96.8

1.666 5 13216 2.9511 97.2

1.666 5 1.652 3.300 1 98.9

1.666 5 1.652 3.2876 98.1

1.666 5 1.652 3.231 9.7

1.666 5 1.982 4 3.5499 95.0

1.666 5 1.982 4 3.5787 96.5

1.666 5 1.982 4 3.5826 96.7
TR 0.618 6 0.488 8 1.0958 97.6 98.5 1.6
(glycyrrhizic acid) 0.618 6 0.488 8 11162 101.8

0.618 6 0.488 8 1.1026 99.0

0.618 6 0.611 1.207 1 96.3

0.618 6 0.611 12158 97.74

0.618 6 0.611 12163 97.8

0.618 6 0.733 2 13347 97.7

0.618 6 0.7332 1.341 4 98.6

0.618 6 0.7332 13526 100.1
HAR 0.583 86 04728 1.039 8 96.4 98.1 15
(baicalein ) 0.583 86 04728 1.045 8 97.7

0.583 86 0.4728 1.051 1 98.8

0.583 86 0.591 1.1625 97.9

0.583 86 0.591 1.168 7 99.0

0.583 86 0.591 1.151 4 96.0

0.583 86 0.709 2 12733 97.2

0.583 86 0.709 2 1.296 4 100.5

0.583 86 0.709 2 1.288 6 99.4
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W Bt it A Wi GITES T N
( component ) ( content ) /mg (added ) /mg (found ) /mg (recovery ) /%  (average recovery ) /%
ERJEUR 0.107 28 0.092 0.203 104.0 101.5 1.9
(chlorogenic acid ) 0.107 28 0.092 0.202 1 103.1
0.107 28 0.092 0.199 4 100.1
0.107 28 0.115 0.226 4 103.6
0.107 28 0.115 0.224 1 101.6
0.107 28 0.115 02227 100.4
0.107 28 0.138 0.2457 100.3
0.107 28 0.138 02429 983
0.107 28 0.138 0.248 7 102.5

2.8 KNS EIE W, 4 “2.27 TR 43 S HEREIN 22 , SR B AR
B3 HERE AL, 42 “2.1.27 TR Uikl s bl i s R AR LR 3,

*®3 TEBFHEH T 8 A HNE (mg- mL™, n=3)

Tab.3 Determination of eight components in Zhiqin Qingre mixture

it TSR SR IR e gt BOE A R WA R ERJER
(lot No.) ( geniposidic acid ) ( baicalin ) (wogonoside ) (baicalein) (wogonin) ( glycyrrhizic acid ) ( baicalein ) ( chlorogenic acid )
150901 1.7455 1.1852 10.337 8 10.743 8 2.8102 1.008 2 0.969 7 0.186 9
160702 1.768 7 1.123 6 10.128 3 11.4219 2.676 1 0.998 9 0.970 2 0.1792
170301 1.804 3 1.1479 10.448 5 10.979 1 2.709 7 1.025 1 0.980 8 0.178 3
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