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Abstract: Objective To develop a quantitative analysis multi-components by single marker (QAMS) method for the quantification of
multiple characteristic components, namely, puerarin, daidzin, jatrorrhizine, palmatine, soybean glycol, wogonoside, wogonin, in
Gegen Qinlian Pills (GQP) with puerarin as the internal reference. Methods Samples were analyzed by Waters ultra-high efficiency
liquid chromatography (UPLC) system, equipped with a reverse phase Acquity BEH C;g3 chromatographic column, with the mobile
phase of methanol-0.1% phosphoric acid solution at a flow rate of 0.3 mL/min. The column temperature and the detection wavelength
setat 30 C and 260 nm respectively. Based on puerarin as the internal reference, the relative correction factors (RCFs) with other six

characteristic components were calculated, then compared with the external standard method. This result benefits to verify the accuracy
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and advantages of the established QAMS method. Results Under the linear range of determination, RCFs of daidzin, jatrorrhizine,
palmatine, soybean glycol, wogonoside, wogonin with reference to puerarin, were 1.02, 1.07, 1.05, 1.32, 0.62, and 0.90 in GQP,
respectively. And the repeatability was good in different experimental conditions. Moreover, there was no significant difference on the
quantitative results of seven characteristic components, derived from between external standard method and QAMS method in the 10
batches of GQP samples. The range of seven characteristic components contents in the 10 batches of GQP samples, namely puerarin,
daidzin, jatrorrhizine, palmatine, soybean glycol, wogonoside and wogonin, were 8.923—10.746 mg/g, 2.231—2.988 mg/g, 0.825—
1.197 mg/g, 1.274—1.522 mg/g, 2.330—2.713 mg/g, 0.836—0.951 mg/g, and 0.901—1.092 mg/g, respectively. Conclusion In
present study, a feasible, convenient and accurate QAMS method with puerarin as the internal reference was established. Therefore, it is
suitable to quantify multiple characteristic components in GQP and provide a useful approach for the quality control of GQP.

Key words: Gegen Qinlian Pills; quantitative analysis of multi-components by single marker; relative correction factor; puerarin;

daidzin; jatrorrhizine; palmatine; soybean glycol; wogonoside; wogonin
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2.1 BiEEH

Acquity BEH C g t8i 4 (50 mm X 2.1 mm, 1.7
um) , RS A FE-0. 1 % oK B TR /K TR T o6 FEE 300 e -
0~1.5 min, 90%~88%Hi#; 1.5~2.5 min, 88%~
87%FHEE; 2.5~4 min, 87%~84%HE¥; 4~8 min,
84%~80%H ¥; 8~9 min, 80%~79%HEE; 9~
10 min, 79% " EE; 10~19 min, 79%~60% F % ;
19~25 min, 60%~50%HlE; 25~27 min, 50%~
49% %, 27~30 min, 49%~10%H 1, ARG =
0.3 mL/min, MK 260 nm, #:3E 30 C, B
= 1ul. s E K 1.
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-BRE 2-KEH -2 4-BE5T S-KEHG
6-HEER T-NHEHR, TEHE
2-daidzin

5-soybean glycol 6-wogonoside 7-wogonin, same as below

1-puerarin 3-jatrorrhizine 4-palmatine

1 REXRE A, ERFEAFR (B) FFAMEH®
(C) HPLC iZ[#

Fig. 1 HPLC spectrum of mixed reference substances (A),
GQP (B), and negative samples (C)
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3N 2.3604 0.864. 1.250. 1.396. 0.814. 2.358.
0.916 mg/mL [1) 58— XFHE S 289 P20 RS 25
B 1 mL & FFA— 10 mL B, DUH R
EHE, HREERE 236 pgmL. KE1HF 86.4
pg/mL. Z5HRA% 125 pg/mL. E57T 139.6 pg/mL.
KEHIT 81.4 pg/mL. ¥EF 3R 235.8 pg/mL. NS
% 91.6 pg/mL R A RS ¥ LIRVR A XTI
AR A BB R R 6 MANF L EIREE, T
4 Clrfr, &H.
2.3 i SIARNSIE

HUESRZEE AR MAR (G 550 24102 g,
FEEME, BT 25 mL &4, IO 70% H B %
HRRE, AR 30 min, MEFR, BL70%F
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(X0, EHEBUANALFR (V), LHERER. KEH.
ZiRm. BT KREHIG. BER. NHEERN
PrE IR, HEATZRYERIE, 15205 8o il )= 7 2
M ENMEE R 3 N E R R Y=1 339.6 X+0.186 3,
R*=0.999 9, £iPEEFE 7~236 pg/mL; KEGH yY=
1360.5 X+0.090 2, R*=0.999 9, £ 3~86.1
ng/mL; 2558 Y=1406.9 X+0.617 5, R*=0.999 9,
LMEVER 4~125 pg/mL; E5YT Y=1 391.4 X+
03119, R°=0.9999, ZikiEF 4~139 pg/mL; K
TAFIC Y=1 783.7 X+0.019 7, R*=0.999 8, £k
YO 2~81 pg/mL; X E Y=849.41 X—0.554 5,
R*=0.999 7, £VEiif 7~236 pg/mL; WiE%H
Y=1213.4X+0.032, R*=0.999 9, £ 3~92
pg/mL. Z5REH 7 Ml fE& BIGH N &ML R
R4f,
242 FEEERK  HUREX RS EBOESER 6
W WEHHERE. KEFH. 2R, B8,
KEHIT. HER., DPUEEHRMIER, H RSDE
3N 0.97%- 1.48%- 1.30%- 1.59%- 1.53%- 1.69%-
1.97%, ¥J/NT 2%; RUXINE T FE R I .
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REBI, 3 FHI45)5 00 2. 4. 8. 12, 16, 24
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EEIT. KEHIG. HER. DO RIPEINFE
[R5 A 100.37%- 101.99%- 104%- 100.24%.
104.25%-+ 101.85%- 99.53%; RSD 4378 1.97%-
1.16%- 0.69%- 1.97%. 0.68%. 0.79%. 0.82%. %
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Table 1 f;, of six characteristic components

gﬁ % ‘fs/B ‘fs/C ‘fs/D .f%/ E .fq/ F ‘fs/G

1 1.013 1.048 1.039 1333 0.634 0.906
2 1.033 1.076 1.043 1316 0.624 0.905
3 1.001 1.079 1.046 1364 0.613 0.905
4 1.002 1.036 1.065 1321 0.622 0.902
5 1.043 1.070 1.014 1.288 0.628 0.900
6 1.001 1.085 1.064 1301 0.626 0.905
YA 1.015 1.066 1.045 1.320 0.624 0.904
RSD/% 1.798 1.814 1.782 1.840 1.146 0.254

R (— M ZAEE LI ARIEE ), LEA M
RIER T ER B R, BUCS B EIKRE R fon
WITIME, BR&HE REH. 2R, B5yT. K
T WER. WESRSEREM £ 258
1.02. 1.07. 1.05. 1.32. 0.62. 0.90.

2.6 f,. O R MHEE 2

2.6.1 AFEOIEFX £, KT RH Acquity
UPLC H-Class s 30AH G R, oalH%g T
Waters 22 ] 3 fRAN A8 1) UPLC fif4E: Acquity
BEH C5. Acquity SunFire™ C,5+ Acquity XBridge™
Cig X AR B A3 1) fo BT, 3l ] 25 BRI 2,
for W 2. GRFWREF. 4R, E5T. K
THIG. BER, JUEERS5ASUEREN 1L,
EAF AR N EMME R, RSD /£ 0.648%~
2.741%.

2.6.2 AFERIPAXS for BISZH KA Acquity
UPLC H-Class i /=1 20 AH t5 1% RS Acquity
UPLC" BEH C g tail i, 435152 1 A R I K
(259, 260+ 261 nm) X &FFM B> fo FIFEMH, L
F 3. GREW, KEF. AWM. B9y, KE
It WE R DUEEREANSWEREN £, £
Ay K R EIME R 4F, RSD £E 0.510%~2.380%.
2.6.3  AFEFEURAT £, KIS R Acquity UPLC
H-Class # = J0BAR 3 R A Acquity UPLC”
BEH Cs (UilitE, 0nl% % 7 AR (28, 30,
32 °CO XMFERFMEY for HIFEW, WK 4. G5RK
B, KEFF. 29, B5yT. KEHFT. HER.
WHEB RGNS ERERE [, AR T =
PE R 4F, RSD 1E 0.627%~1.398%.
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Table 4 Effect of column temperature on f;,
A 2 3 4
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i i T
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'LM L
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u T
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t/min
2 Acquity SunFire™ C5 (A). Acquity XBridge™ Cs
(B) 1 Acquity BEH Cy5 (C) FEI&i%EHETA) HPLC Elig
Fig. 2 HPLC of different types of
chromatographic column Acquity SunFire™ C;3 (A),
Acquity XBridge™C;; (B), and Acquity BEH Cy4 (C)

spectrum

F2 GIEHES L, HEW
Table 2 Effect of chromatographic column on f;,
@.L]EL:HE fs/B f;/C fs/D fq/E fs/F fs/G
Acquity BEH Cg 1.036 1.086 1.041 1.288 0.622 0.875
Acquity SunFire™ Cjg 1.019 1.087 1.011 1.304 0.656 0.891
Acquity XBridge™ C5 1.041 1.050 0.988 1.292 0.632 0.897
¥IE 1.032 1.074 1.014 1.294 0.637 0.888
RSD/% 1.077 1.949 2.627 0.648 2.741 1.241

®3RMKACS £, IR
Table 3 Effect of detection wavelength on f;/,

BA/nm JoB Jec Jsp JeE Jor fsG

259 1.033 1.038 1.044 1.288 0.615 0.901
260 1.021 1.088 1.009 1305 0.626 0.895
261 1.053 1.071 1.015 1301 0.635 0.904
BIE 1.036  1.065 1.022 1.298 0.625 0.900

RSD/%  1.523 2380 1.827 0.689 1.547 0.511

2.6.4 AFEMERFEN fi, B0 RA Acquity
UPLC H-Class #2055 R F1 Acquity
UPLC" BEH Cys (4lkE, 40 BIHE T A FABUR &
(0.2+ 0.3, 0.4 mL/min) XF2RFM 4> £, IR,
W 5. SREW, KEF. MM, B5T. K

H#/C fim fie  fo S fF S

28 1.043 1.072 0.988 1300 0.628 0.899
30 1.035 1.089 1.014 1315 0.619 0.888
32 1.028 1.076 1.009 1.290 0.627 0.892

WE 1.035 1.079 1.004 1.302 0.625 0.893
RSD/% 0.697 0.856 1.398 0977 0.798 0.627

F=5 HFEAREBX £, HFZMW
Table 5 Effect of flow rates on f;,,

PR 5/

. Jom Jsc Jso Jee Jor Jva
(mL-min )
0.2 1.039 1.062 1.058 1.291 0.628 0.898
0.3 1.046 1.082 1.023 1.323 0.666 0.893
0.4 1.023 1.063 1.022 1.294 0.654 0.911
WIH 1.036 1.069 1.034 1.303 0.649 0.901
RSD/%  1.108 1.038 1.980 1.371 2.946 1.061

S, BER. ESRERSASUEREN £,
AR E FENER L, RSD £ 1.038%~
2.946%.
2.7 FRR SR EIEIEE

B “2.2” R RRASTH RS E, 7E Acquity
UPLC H-Class = R0iiAHEalk 540 1, 4 5% H
Acquity BEH Cjg. Acquity SunFire™ Cjg. Acquity
XBridge™ Cyg 3 RS ailbht, 52 I F5
JR5r 5 NS EAR R A R EEE (R FILR B B
[2 (AD, WER 6. 7. SRERAFGORER T4
Rr il 4 181/ R BB/, RSD £ 0.339% ~
2.322%; TSR R TR Ar B8R K, RSD £E
0.57%~5.07%; ¥iBH R B3 B T 5 AR AL A Al
B QAMS HIE ST

R6 AEBIEBEHETHURIHEEIEEN-R X
Table 6 Location of chromatographic peaks of components
measured under different chromatographic columns-R
method

T Ry Ryc Ryp Rye Rwr Ryo
Acquity BEH Cig 1.239 1.787 2.003 2.304 2.972 3.284
Acquity SunFire™ Cy5 1.223 1.860 2.038 2.318 2.949 3.237
Acquity XBridge™ C4 1.237 1.862 2.037 2.317 3.031 3.258
HMH 1.233 1.837 2.026 2.313 2.984 3.260
RSD/% 0.694 2.322 0.976 0.339 1.412 0.731
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Table 7 Location of chromatographic peaks of components
measured under different chromatographic columns- At
method

R Atyr
Acquity BEH C g 2.0326.6888.52111.07416.751 19.402
Acquity SunFire™ C,5 1.8977.3018.813 11.18916.551 18.989
Acquity XBridge™ C,32.0137.3238.803 11.180 17.246 19.174

Aty Atye Atgp Atgg Aty

2.8 QAMS 54 MriE (ESM) JELERAIELES
KH ESM [ 52 10 AN R R AR S A
BERA R 7 AR IR, HAR 4g=a Cet+
b (R Ap REFFI o BIALER BB, av b 5739
REARAKXMBRAEE, CAFE ESM 1M E TS
FE RS MR R IR D) TH S Fbr i &, DASS
TETH B (v A P R AT AT 1 X 10 MRS AR 5 %
FUFE M AE “2.37 T & g L 2 iR A

E 1.9817.1048.71211.14816.84919.188  poM Fil QAMS K HL & HEAFII 5, IS H SPSS Hiff
RSD/% 3.6905.0741.903 0.574 2.123 1.078 St 2 BT B AT L HT, W 8. 4E
&8 QAMS 5 ESM {5 7 MHEFRAL ST HILERITEL
Table 8 Results of seven characteristic components compared by QAMS and ESM method
o BiRE KEH/(mgg') HM/(mgeg") BS%iT/(mgg") KEH/(mgg ") HER/(ngg ") WHE R/ (mgg ")

(mgg) ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS
150401 8.923 2468 2459 0.848 0.852 1.280 1.274 2.624 2.621 0.909  0.901 0.967 0.961
151101 9314 2983 2988 1.193 1.197 1.530 1.522  2.700 2.698 0.926  0.922 1.098 1.092
151001 9.355 2585 2589 1.154 1.159 1.461 1.460 2.723 2.713 0.956 0.951 0.908 0.901
141201 10.009 2.650 2.657 1.113 1.117 1.461 1.459  2.509 2.504 0.949 0942  0.989 0.981
160403  9.785 2.553 2555 1.160 1.169 1.308 1.301 2.613 2.610 0.894 0.891 0.969 0.960
160402 9.623 2.498 2501 1.187 1.188 1.373 1.371 2.527 2.521 0.912 0910 0.995 0.989
161102 10.012 2.638 2.639 1.028 1.036 1.300 1.295  2.668 2.667 0.855 0.848 0917 0.911
140602 10399 2.723 2729 1.179 1.186 1.395 1.391 2.583 2.573 0.837 0.836 0913 0.911
160801 10.573 2.226 2231 0918 0.921 1.396 1.391 2.332 2.330 0.851 0.847  0.902 0.901
160701 10.746 2385 2391 1.085 1.089 1.339 1.331 2.689 2.683 0.909  0.901 0.967 0.964

R, AL ESM Sl & 5 AR S0 BT V2 QAMS
HHPTEE, K RIS RER, 2 BT
BEELEENEZESR (P>0.05), IEHARSZKHT®
SLH QAMS HA BT TR I v AT 1, TR 4 IR
CIE
3 it

ARSI E S/ B LA EE. 70%H BE. 90% L HEE
70% LE - 50% £ BEAE 4 U 70T 58 18 253 L 1Y)
PR AT T XL, 25 SRR F 70% FEE/E AR
HUAFIRE, 7 P ROy i siem,  HAaukign) 4
BRI i . FLIRARSLIOT B A kAT T H 5,
IS T HRE-0.1% KB . £ E-0.1% VKB R i
WARGE, Hrb g HEE-0.1% KB RV R S8, R4
PR, IERUET, WHMEREILS, s A,

T ERAE Y, BRE BRI B M5
HILEE R, M CREZ) 2015 FRHE SRR
NFIEbRVERL s RN B AR 20 s AR e . i
RS, WS W AR F AR AR AT HoAth

FEARE ) QAMS SE B E

AR SEIG AN E AR TS HA 6 P RS 1 S
HEE TR A A, M. A
TR AT R B IR s, 455 RSD ¥)<<3%,
T & B PIAERHR R H G R AF . SEiRHin
SRR R A A2 BT ESE M, ATLUEH 7
T 80 3 A6 AN [R) 0 A e H O ) P84k . 45 1
RIAS R R R 1 5% B 43 B0 H Wit TB) 45 B 22 30, A+
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