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Simultaneous determination of 13 active components in Gegen Qinlian Decoction
by reversed-phase ion pair-high performance liquid chromatography and its
application in compatibility mechanism exploration

ZHANG Ye, SUN Xiao-zhu, YU Miao, ZHAO Yun-li, YU Zhi-guo
College of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the content differences of active ingredients among various formula in Gegen Qinlian Decoction
(GQD, HER% ) to reveal the change law of pharmacodynamic substance and explore the compatibility rule of GQD based on
chemistry level. Methods Reversed-phase ion pair-high performance liquid chromatography was established to determinate the
content of 13 active components (puerarin, daidzein, baicalin, wogonoside, wogonin, berberine, jatrorrhizine, palmatine, coptisine,
liquiritigenin, isoliquiritin, glycyrrhizic acid, glycyrrhetinic acid) in various formula of GQD. Separation was performed on
Diamonsil Cis column (250 mm x 4.6 mm, 5 pm). Mobile phase consisted of 3.5 mmol/L sodium heptane sulfonate solution
(containing 0.1% formic acid by volume) and acetonitrile (containing 0.1% formic acid by volume) and followed by gradient elution
at the flow rate of 1 mL/min. The detection wavelength was 270 nm, and the column temperature was 35 °C; The injection volume
was 20 uL. Results All the 13 components in GQD were separated from baseline and symmetrical in peak shape. The effectiveness
indexes were verified by the methodology to meet the requirements of quantitative analysis. Changes rules for content of active
ingredients in different combinations: The contents of puerarin and daidzein in Gegen (Puerariae Lobatae Radix, PLR) and baicalin
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in Huangqin (Scutellariae Radix, SR) were significantly increased when PLR was compatible with SR and Huanglian (Coptidis
Rhizoma, CR). When SR and CR were combined with Zhigancao (Glycyrrhizae Radix et Rhizoma Praeparata cum Melle, GRRPM),
the active components such as baicalin, wogonoside, wogonin and berberine were increased, and the glycyrrhizic acid in GRRPM
was also significantly increased. All the active components were increased in different degrees when the formula was combined with
the whole formula. Conclusion The established method can be used to study the compatibility of GQD and its formulations. The
combination of GQD can promote the dissolution of active components in PLR, SR, CR and GRRPM. Among them, SR and CR
could significantly promote the dissolution of the effective components in PLR, and play the role of adjutant to PLR; And assistant
medicine GRRPM not only can promote the dissolution of effective components from the minister medicine, at the same time can be
enhanced to a certain extent minister medicine adjuvant role of monarch medicine, have the effect of coordination of all parties to
improve effect and decrease toxicity.

Key words: Gegen Qinlian Decoction; compatibility rules; reversed-phase ion-pair HPLC; Puerariae Lobatae Radix; Scutellariae
Radix; Coptidis Rhizoma; Glycyrrhizae Radix et Rhizoma; puerarin; daidzein; baicalin; wogonoside; wogonin; berberine;

jatrorrhizine; palmatine; coptisine; liquiritigenin; isoliquiritin; glycyrrhizic acid; glycyrrhetinic acid

2R IR R R ) E 2R, 2 H A
UEREYA M IR . AR 1R T 2 5 5 H
RO, AR S LA MR
Ve # . il “BREEM”, —RNZITHZAM
i1 BEARAR IR & 25 75 7 77 rh R A e BCATL IS R - L
. BHAT, AR IR T SR T 2
Ti RIS R, Fas 7 AL AAR R AR
J A H 2 24 BRARARIE 5 11 2 BEAE) J R 1. IR NAR
Foo 7 I — AT, AT RS
R BARAG I 77 1) K F I m R v 5 24 27 (R BRA AL
HE

JIFNAYT S ARAE A D T S A AR
J& BE R FEST R S 1 AR NP B ity . AR TT
FIRCARAFEA F 2525t HL 7700 b (0 24 38000 o
ANEET A B 7 T FH & B 24 1A 2800 5 11 167 S A
AN, X2 i T 05 RIE R S H R AR, e
MR AR L, PR R . B ETE,
TR A EEY) B AL 2R T SO 2 U IR )
W HRE, AL SRR TS A A Z Rl R
AP EEA AR Nk, k. A Ak,
IKFERNE D, 3 1S B e R o 2= 5 R AR,

S B 75 A R R0, HoE ge e 25 5 I T 1Y
AT AR AT 24 2800 S5 PR S ) P AR 2 R TR R T
VAT AL . T LA, BT EREED
(Gegen Qinlian Decoction, GQD) B ATLHL AT 7%,
FER AR RS ER, 254030 112£B), Caco-2
AR RLRYIL, RS R SCRAE SR BT T 0TV, R T
GQD HilEVEE. Bk HuiEe. MEROILLAIGITHE
PRIV S5 2 BEAE RTEATRCALA LI 7T . S0 T R I
FErft GQD & FRBR 204 oA R sy (R ¥ H 22 5 S A

SO, FAR SRIISIZE Sy S0k H S R B AR R

TS NBERR R H IR RIEAS R AR 45 2R T AR
WEENZER, GRERESSIELFERE, [
B REDUE, BT e 5895/
AIRE RECE RN BRI RSN, BIEAD
BER S AR VDI 5 B R B R R H B
T S5 Ry #8082 RO A 1 R T BT
o SEAOHEME T ITE, ST HAFZ%AE 2
JR 43 PRI R 75 R FH AN ) 1) € 25k A I e, 9
BAE S R HAARA T B & R &, AT 33
SERMZE . TG, AR R AR, L
A 5 B 0 RE 22 A 0 BRI 5 43 AT 75 1 DA B T
AR I FE T GQD A U 1AL FUEEATY
At BT L E

ARSI SR FH B8 - 0T - SR v O i v ] x
GQD H 13 A 2 iEAT RN, R 75 7 BE
AR 32 B RS AT IR o ASHIE TR T 7R 2
WIRA CH#). \EAEEH (FZ). HiR-E%
WOEM (BZ-EZ). RHEH (g, 5555/
TOE-RH R (RS-l 5 M & GQD 4
HH, URREZS GEXEE) WEEH B
PARAEARZY CHED SR 255 B 25 B mssm, it
ML 2 TR R GQD e A
1 {UEEHH

LC-10A M S Gl AH (il 248 . LC-10Avp ik
%% . SPD-10Avp KAME I % . SIL-10AF H shidtFEas,
H A Shimadzu A ] ; BS110 Y H1 743 br K<, kot
Sartorius X # RA AR A ; ABL35-S T K,
i1 Mettler-Toledo A Fl; EYEL4 BUJeis 7% &AL,
XA PR A ] ; FD-1D-50 B B 45 A4 T 15
ay, JbRU R LR A PR A A KQ-250E i 7
BasveA, B s EA R AR GENIUS 3



- 4854 «

¢EH 2021487 $52% H 168 Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 16

RIERA 2%, MEE IKA /A7 ; Research By, 2~
20 uL. 20~200 pL. 100~1000 pL, & [E Eppendorf
NG

IR, (e, RERHE R 650 PR A F
I, ik, RETRPHERT AR AR Pkt
RN, g, HAR R Tkttt K,
afifK, BUNERISERAR AR MG ERER
(#t5 MUST-16111007). K=t (L5 MUST-
17101202). #%H (5 MUST-16111113). ¥
AP (k'S MUST-16111611). WEXE &= (L5
MUST-17062507) /MEER (fit5 MUST-16111115).
BT (k'S MUST-17022604). 2446 (L5
MUST-17041801) . ¥ (4lk5 MUST-17072010),
J 5 35 >98.0%, FER 2 AR A VIR A IR 2
Ay MRS EHER JIS 131127). BHEH (it
5 140827). HE R (b5 150328). HE KR (it
5 150325), Jii s 5435 >98.0%, FER ik A
HARBMWRAR . BR, w5, HE, KHEYWT
E K555 GLBHD, 43 B TLH 2R K 25 2B TR
E AR E e NGRS EHY 5% Pueraria lobata
(Willd.) Ohwi TR . BER S EEY S
Scutellaria baicalensis Georgi [ TR B E R} %
J@ 4% Coptis chinensis Franch, (M%) )15
W2, ERHEEEYH S Glycyrrhiza uralensis
Fisch. (1) AR AR ZE (R il i 1
2 FHiEEL%
21 BIEEH

it 44 Diamonsil Cig £ (250 mm X 4.6 mm,
5 um); FEE 35 C; EIAHA 3.5 mmol/L PEffi
FRANTATR (& 0.1%H R, A) -ZfF (5 0.1%H R,
B), BHEEVEMARET WK 1; AFAE 1 mL/min; £
MK 270 nm;  BEFEE 20 L.
2.2 miRHIEE
221 KRS %

(1) XSGR BRI ERER. REH
TGy EEH. DUESH. DUEES R, DEEmR. (25
VI PR, FEmRL. HER. RHEE. HER

#*1 TEERME GQD & ENEREKBIER
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determination of GQD with different compatibility
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Table 2 Yield rate of freeze-dried powder of GQD with different compatibility

A5 itk A2y kK g 77 5%
HR HR 80 34.0 425
B T W 60 23.2 38.7
B E HR. mE, W 140 55.6 39.7
HKHEE HHEE 20 8.4 42.0
R A MIE. KB 80 32.4 40.5
GQD W WA WE. KEE 160 61.5 385
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A-blank solution B-mix reference substances C-Puerariae Lobatae Radix group D-Scutellariae Radix/Coptidis Rhizoma group E-Puerariae
Lobatae Radix-Scutellariae Radix/Coptidis Rhizoma group F-Glycyrrhizae Radix et Rhizoma Praeparata cum Melle group G-Scutellariae
Radix/Coptidis Rhizoma-Glycyrrhizae Radix et Rhizoma Praeparata cum Melle group H-GQD group 1-puerarin 2-baicalin  3-isoliquiritin
4-daidzein  5-liquiritigenin  6-wogonoside 7-palmatine 8-coptisine 9-jatrorrhizine 10-berberine 11-glycyrrhizic acid 12-glycyrrhetinic acid
13-wogonin

El 1 GQD # 13 #pN S ERGER MY HPLC iEE
Fig. 1 HPLC spectrum of applicability of different compatibility analysis methods for 13 components in GQD
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235 FEtikit B GQD £ Ui, %M
“2.2.27 BURNJERI& AER R, BT A=
(4 °C) H, % “2.1” TR ERERAME, 29T 0.
2. 4. 8, 12, 24 h J5 e, idEAIEE, THEX R
SrUETHAR Y RSD fH, 45 F MR 4. 13 Fhp s VT AX
) RSD {HII1E 1.1%~2.8%, F AR FIAwAE A
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Table 3 Linear relation, limits of detection and limits of quantification of 13 components in GQD

AT EVEppE r 22 Vu Fl/(ug- mL™Y) LOD/(ug mL™Y) LOQ/(ug mL™Y)
BER y=32 251 x+117.9 0.999 8 4,00~200.00 1.20 4.00
KEHT y=76 462 x+342.9 1.000 0 0.40~20.20 0.12 0.40
AT y=38 192 x+343.1 0.999 9 2.00~100.00 0.60 2.00
DESAT y=>51 502 x+229.8 1.000 0 1.00~50.00 0.30 1.00
DESRF y=107 308 x+59.3 1.000 0 0.40~20.00 0.12 0.40
/NEERH, y=65582 x—143.3 1.0000 2.02~101.00 0.61 2.02
BT y=62 587 x+456.1 1.000 0 1.00~50.00 0.30 1.00
2R y=81792 x+11.6 1.000 0 0.10~5.00 0.03 0.10
T y=>51 496 x—69.1 1.000 0 1.00~50.00 0.30 1.00
HER y=51 392 x+109.1 1.0000 0.40~20.20 0.12 0.40
A H y=54 571 x+69.8 1.0000 0.40~20.00 0.12 0.40
HHR y=5419 x—17.9 0.999 9 0.98~49.00 0.29 0.98
HERR y=4209 x+15.0 0.999 9 0.36~18.00 0.11 0.36

F4 GQDHF BMSMERE. ESMSMERIRIEER
Table 4 Experimental results of precision, repeatability and recoveries of 13 components in GQD
P WEEE RoEtk HEME L&
RSD/% RSD/% &/ #U/(mgg™) RSD/% “FIFrHE=E/mg AJKE/mg MARE/mMg FHEH/% RSD/%
BIER 0.9 1.1 22.94 15 200.0 12.16 11.95 99.50 1.32
Ketn 18 2.4 0.72 1.7 200.0 0.38 0.37 98.20 1.39
A 1.5 2.3 15.87 2.1 200.0 8.53 8.32 99.62 0.92
WHEEH 14 1.8 4.90 1.9 200.0 2.50 2.45 99.93 1.19
NEXFE 0.8 1.8 0.22 3.1 200.0 0.12 0.12 98.61 3.40
/INBET 1.1 2.8 9.25 1.9 200.0 4,93 4.83 98.86 2.86
BT 1.3 2.7 2.70 0.9 200.0 1.45 1.41 99.17 1.52
2R 2.1 2.1 1.76 2.3 200.0 1.00 0.92 99.64 0.89
L 2.7 1.3 2.79 1.9 200.0 1.49 1.45 98.51 1.02
HEER 1.4 17 5.40 25 200.0 1.12 1.09 100.00 1.42
SEEH 09 1.9 0.42 1.4 200.0 1.10 1.03 100.16 2.07
HEER 1.8 26 2.34 1.8 200.0 1.49 1.22 99.59 1.13
HEXE 1.9 2.4 0.24 2.8 200.0 0.13 0.13 101.28 3.14
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RS INE 24 h W EPE R 1T

236 IFEEMCRRLE R SRR AR R 119.5
mg. KEFHJC 3.69 mg. #EET 83.24 mg. IS
1 24.46 mg. WHEEE K 1.23 mg. /NEER 48.25 mg.
YT 14.12 mg. Z5HR % 9.18 mg. T iE R, 14.50 mg.
H¥®¥ &K 10.90 mg. 5 HE 1 10.25 mg. HHE 12.21
mg FIH FRER 1.26 mg, & T [F— 10 mL &=,
VA REA R e BB ZIE, VR NIFRIER . FEER
HEE R GQD 477, il & ML isE i) 200 mg,
SEATHL 6 4y, BT 100 mL B, S FRE
WWlmL. #2088 “2.2.27 TR 7 yRAb 3R, PR

“2.07 TUR IS ARSIl ik, bRl
LRIFITE 13 R IS &, FIRARE, RIAEIA
BiFSECR, SFRE 4. - FEmeERi
N 98.20%~101.28%, RSD fEH7E 0.89%~3.40%,
T T IE WA S R A
24 GQD ZFAEFREWINE EMNE

. GQD ANFEEALAH T IS 3 . %I
“2.2.27 TUR 7 iEm s s, R 2.1
TR g SRR i, S Bk . 42 “2.3.27
DUR B E S E, IR AR A BT,
THEE AL EREAIUL MR, 458 I%K 5.

*5 GQD HHEFRMUTBEYHNINEE (X+s,n=3)

Table 5 Contents of active components in different compatible extracts of GQD (X + s, n =3)

JRE B (mg-g ™)

A

FE KEHTT P DA WHER ZINBERH; BT
B 16.23+0.04  0.41+0.02 - - - - -
W E - - 727401 2.87+0.04 0214003 3794011 2.00+0.08
K E - - - - - - -
FAR-EEHE 197640087 0.92+0.04™ 14.10+£0.09%  4.27+0.05"  0.20+0.05  850%+0.04™  250+0.09"
R R - - 9.544+0.08"* 4.40£0.12"  0.43+0.14™* 4394004  3.08+0.07"*
vl 22.95+0.11°% 0,71+0.03# 15.994+0.12"#%% 4.70£0.04™# 0.232£0.08%% 9.27+0.12"#%% 2,714+0,05™#+*

5 R 8 (mg-gh)

EiLiR BET HEER S H R HER HERER
B - - - - - -
HRIHE 1.3440.02 1.82+0.05 - - - -
K - - 0.1840.01 0.194+0.01 0.98+0.03 0.03+0.01
BR-ESHE 1594012 2.51+0.06 - - - -
HEFEE-LHE 21140057 2.78+0.04™ 1.38+£0.03™ 0.17+0.04  1505+0.84"  0.04%0.01
& 1.764+0.13™##% 278+0.11"* 5.444+0.32"%% 0.40+0.01"%* 2.34+0.02"%* 0.24+0.03"**

B tig: "P<0.05 TP<0.01; SER-HEEHOEMLE: P<0.05 *P<0.01; SIEEAEE-KHELIE: *P<0.05 “*P<0.01
"P<0.05 P <0.01vssingle herb; P <0.05 *P <0.01 vs GG-QL group; *P <0.05 **P <0.01 vs QL-GC group

AL, AN R ZE B A A S 0 AR
#: BARGES. HERMN, ERPNERES
REF TGS RS & m iy B m; 3%
X, WESKHERAN, HPRESE. DOEE
T DU 3R/ NBER A5G R YA 1, TR
HE R HER NG BN, AR 54 &4
o S8 AN AR EE RS
3 g

AR T HE T B 0T e A A B 2 A
MR E S AL RE R, Ll GQD H & MUk s
HEARRS AR A B, ML R T R
B EAE” MBCHRERAT T E .

31 DIFEEREILSHK

SO - ikl e i A oA S A
o7 BT AT A SRR S R LU B 10, A
TG HOR B 5 70 B 0S80, Sob T AR M 2 S5 B 1)
254, W B EIR ER B B 7 XA, AT T
BTG T T B S5UE, 2B HE A 3 A
B TR GH IRE R IR B PEEREIR A+ —he kAl
PRANBEAT RIS, 3T BRBERBRR B , R UEE I W) i L
HA5H AR AT RAF70 85 o 0 Jaw AR Tk B k4T
THAL, 5T 2.5~5.0 mmol/L I B, 4R
RoRTEHIRE N 3.5 mmol/L i, AEWIi - A ml 3k
FFILL I B IR IERTARTE R IF. HATNESRIE
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