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Application of Fingerprint Combined with QAMS in Quality Evaluation of Gegenqinlian Tablets

JI Guoli, LIU Yuling, BA Ranran, CAI Yuanyuan, SUN Tao"(Zai’an Institute for Food and Drug Control, Tai'an
271000, China)

ABSTRACT: OBJECTIVE To establish the fingerprint of Gegenginlian tablets and determine the content of eleven
components(3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, daidzin, baicalin, palmatine hydrochloride, berberine
hydrochloride, scutellarin, baicalein, ammonium glycyrrhizinate and wogonin) by quantitative analysis of multi-components by
single-marker(QAMS). METHODS Ten batches of Gegenginlian tablets were determined by HPLC and a common fingerprint
was established. Baicalin was selected as internal reference. The relative correction factors of the component with 3’-hydroxy
puerarin, puerarin, 3’-methoxy puerarin, daidzin, palmatine hydrochloride, berberine hydrochloride, scutellarin, baicalein,
ammonium glycyrrhizinate and wogonin were calculated and their contents were calculated. The feasibility and scientificity of
QAMS was evaluated by comparison on the results between the measured value and calculation value by external standard
method and QAMS. The chromatographic separation was performed on ananalytical column of Waters Xbridge-Ci1s(250 mmx
4.6 mm, 5 pm) with gradient elution, the mobile phase was acetonitrile 0.1% phosphoric acid aqueous solution, at a flow rate of
1.0 mL-min". The column temperature was 30 ‘C and the detection wavelength was 260 nm. RESULTS There were 20 peaks
in 10 batches of Gegengqinlian tablets and 11 chemical constituents were identified. The similarity of 10 batches of Gegenqinlian
tablets was >0.97. The linear range of 3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, daidzin, baicalin, palmatine
hydrochloride, berberine hydrochloride, scutellarin, baicalein, ammonium glycyrrhizinate and wogonin were 0.056 6—-2.830 2,
0.241 2-12.058 6, 0.128 0—6.401 0, 0.059 7-2.983 5, 0.242 7-12.1349, 0.045 7-2.2857, 0.192 8-9.641 0, 0.043 3-2.167 0,
0.018 0-0.900 2, 0.021 0-1.048 4, 0.011 5-0.575 4 pg (+*>= 0.999 6—1.000) respectively. The average recovery were 100.23%,
102.01%, 101.66%, 102.73%, 100.17%, 98.45%, 98.41%, 100.95%, 101.85%, 97.97%, 100.09%(RSD=1.24%-2.57%, n=6)
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respectively. The relative correction factors of 3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, daidzin, palmatine
hydrochloride, berberine hydrochloride, scutellarin, baicalein, ammonium glycyrrhizinate and wogonin were 0.860 4, 0.605 3,
0.8509, 0.582 8, 0.557 1, 0.498 6, 0.767 2, 0.652 1, 2.608 1, 0.545 2 respectively. RAD between QAMS method and external
standard method were 0.03%—-2.12%. CONCLUSION The combination of QAMS and fingerprint can provide reference for
the quantitative determination and quality control of Gegenginlian tablets.

KEYWORDS: fingerprint; quantitative analysis of multi-components by single-marker(QAMS); Gegengqinlian tablets; quality

control; relative correction factor
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Fig. 1 HPLC chromatograms of sample, negative reference,
mixed reference

A-sample; B—negative reference without Scutellaria baicalensis Georgi;
C—negative sample without Coptis chinensis Franch; D—negative sample
without Pueraria lobata; E-negative sample without Glycyrrhiza uralensis
Fisch; F-mixed reference substances; 3—3’-hydroxy puerarin; 6—puerarin;
7-3’-methoxy  puerarin; 9—daidzin; 14-baicalin;  15-palmatine
hydrochloride; 16—berberine hydrochloride; 17—-scutellarin; 18—baicalein;
19—ammonium glycyrrhizinate; 20—wogonin.
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Fig. 2 HPLC chromatograms of various constituents
3-3’-hydroxypuerarin; 6—puerarin; 7-3’-methoxypuerarin; 9-daidzin;
14-baicalin; 15-palmatine hydrochloride; 16-berberine hydrochloride;
17-scutellarin; 18-baicalein; 19—ammonium glycyrrhizinate; 20—wogonin.
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3BEERE Y=2.594 33x106X+21 698 0.999 8 0.056 6~2.830 2 0.016 0.056
HRE Y=3.772 37x10°X+102 327 0.999 9 0.241 2~12.058 6 0.016 0.056
3-HEILERE Y=2.614 85x106X+56 507 0.999 6 0.128 0~6.401 0 0.026 0.087
KEH Y=3.841 37x106X+29 472 0.999 8 0.059 7~2.983 5 0.013 0.044
WA Y=2.267 01x106X+1 701 0.999 9 0.242 7~12.134 9 0.017 0.057
EhER YT Y=4.044 63x106X+13 088 0.999 9 0.045 7~2.285 7 0.012 0.038
LR/ INEEH, Y=4.547 84x106X+17 241 0.999 8 0.192 8~9.641 0 0.015 0.050
WA Y=2.956 61x106X—1 739 1.000 0 0.043 3~2.167 0 0.013 0.044
AR Y=3.477 33x10°X+2 456 1.000 0 0.018 0~0.900 2 0.011 0.034
R Y=8.703 76x105X+221 0.999 9 0.021 0~1.048 4 0.041 0.132
WHHF Y=4.149 60x10°X+1 144 1.000 0 0.011 5~0.575 4 0.012 0.037

F2 BRIFE N 1A B A E R S R (n=6)

Tab. 2 Result of sample recovery rate for 11 components of Gegenqinlian tablets(n=6)

&Y PRkt /g FEdn & i /mg XiF BRSO i /mg 5 B /mg TSR/ % X RCR % RSD/%
3-BRILERE 0.050 23 0.275 1 0.283 0 0.561 8 101.32 100.23 1.24
0.049 78 02726 0.283 0 0.5545 99.61
0.049 66 02719 0.283 0 0.560 2 101.86
0.050 22 0.2750 0.283 0 0.558 7 100.25
0.050 29 02754 0.283 0 0.558 2 99.93
0.050 12 02745 0.283 0 0.5529 98.39
HRE 0.050 23 1.148 1 1.2059 23927 103.21 102.01 2.10
0.049 78 1.137 8 1.2059 24065 105.20
0.049 66 1.1351 1.2059 23765 102.94
0.050 22 1.1479 1.2059 23551 100.11
0.050 29 1.149 5 1.2059 23672 100.98
0.050 12 1.1456 1.2059 2346 8 99.61
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B2

waEw FrEE /g FE& T it /mg Xf BTN i /mg WS B /mg [T /% S IR % RSD/%
3-PEILERE 0.050 23 0.6127 0.640 1 1.2658 102.03 101.66 2.03
0.049 78 0.607 2 0.640 1 12575 101.59
0.049 66 0.605 8 0.640 1 1.246 5 100.10
0.050 22 0.6126 0.640 1 1.2753 103.53
0.050 29 0.6135 0.640 1 1.2799 104.11
0.050 12 0.6114 0.640 1 1.2426 98.61
KA 0.050 23 0.2972 0.298 4 0.601 8 102.08 102.73 257
0.049 78 0.294 5 0.298 4 0.6136 106.93
0.049 66 0.293 8 0.298 4 0.600 1 102.64
0.050 22 0.297 1 0.298 4 0.593 1 99.18
0.050 29 0.2976 0.298 4 0.599 9 101.32
0.050 12 0.296 5 0.298 4 0.607 5 104.21
LSt 0.050 23 1.1389 12135 23546 100.18 100.17 1.28
0.049 78 1.128 7 12135 23678 102.11
0.049 66 1.126 0 12135 23346 99.60
0.050 22 1.138 7 12135 23302 98.19
0.050 29 1.140 3 12135 2.3582 100.36
0.050 12 1.136 4 12135 23574 100.61
HERE DT 0.050 23 0.2309 0.228 6 0.458 7 99.63 98.45 1.92
0.049 78 0.2289 0.2286 0.450 1 96.77
0.049 66 0.228 3 0.2286 0.460 1 101.39
0.050 22 0.2309 0.228 6 0.453 6 97.42
0.050 29 0.2312 0.2286 0.4519 96.54
0.050 12 0.230 4 0.2286 0.456 6 98.93
ERFR/INEERK 0.050 23 0.894 1 0.964 1 1.853 4 99.50 98.41 1.29
0.049 78 0.886 1 0.964 1 1.8439 99.35
0.049 66 0.884 0 0.964 1 1.8382 98.98
0.050 22 0.893 9 0.964 1 1.8239 96.46
0.050 29 0.8952 0.964 1 1.8323 97.20
0.050 12 0.8922 0.964 1 1.846 7 99.01
W EREAT 0.050 23 0.2210 0216 7 0.436 7 99.52 100.95 1.35
0.049 78 0.219 1 0.216 7 0.440 2 102.05
0.049 66 0.218 5 0.216 7 0.439 8 102.11
0.050 22 0.2210 0.216 7 0.436 4 99.40
0.050 29 02213 0.216 7 0.438 6 100.28
0.050 12 0.2205 0.216 7 0.4423 102.33
WA 0.050 23 0.087 6 0.090 0 0.178 9 101.48 101.85 1.73
0.049 78 0.086 8 0.090 0 0.1756 98.68
0.049 66 0.086 6 0.090 0 0.178 8 102.47
0.050 22 0.087 6 0.090 0 0.179 5 102.17
0.050 29 0.087 7 0.090 0 0.1813 104.03
0.050 12 0.087 4 0.090 0 0.179 4 102.25
H L 0.050 23 0.097 9 0.104 8 0.202 3 99.59 97.97 1.52
0.049 78 0.097 1 0.104 8 0.201 0 99.19
0.049 66 0.096 8 0.104 8 0.197 8 96.36
0.050 22 0.097 9 0.104 8 0.199 8 97.22
0.050 29 0.098 0 0.104 8 0.2019 99.10
0.050 12 0.097 7 0.104 8 0.198 7 96.36
WHAER 0.050 23 0.062 0 0.057 5 0.1203 101.36 100.09 1.96
0.049 78 0.0615 0.0575 0.118 9 99.89
0.049 66 0.0613 0.057 5 0.120 1 102.23
0.050 22 0.062 0 0.057 5 0.1203 101.38
0.050 29 0.062 1 0.0575 0.1179 97.05
0.050 12 0.0619 0.057 5 0.118 6 98.64
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MR FRis R rh, P A X AL 1 R TR BR . HERE. 1 ﬁ?g\?ﬁﬂ‘ﬁﬁ‘&ﬁ?,
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FH{OTE{Y K. Waters HSS T3-C13(250 mmx4.6 mm,
5 um), ZORBAX Eclipse XDB-Ci5(250 mmx4.6 mm,
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2,52 HEE RS “2.2.17 TR X IR SRV,
Fie “2.17 WATEAIFE T HREIE , BEATE 28,
29, 30, 31, 32 CXIAHXRIEHFREN, 3°-%%
REERE, BRE. -FEIEERE . KRG,
RO DTT . FHR/ N . DO B R.
HRRe . DUEE R AR IE R F2Z [/ RSD
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1.21%, 0.60%, 1.31%, 1.31%, 1.40%, FMHTL
I 5 520 (RSD<5%)

253 RPGE OREEMOR “2.2.17 WUR X R A

£33 10K, ENRERT

Tab. 3 Relative correction factors of 10 components

W, ¥ 2.7 WEGERM N HERENE, BRI
Wi 0.8, 1.0, 1.2 mL-min™" XFAHXIALE H TR 5
M, 3R HIRE. 3-HEEEHRE.
KET . HREDT . SRR /NEEm . DR ST .
AR HRERE . DUESRHMNRIERFZ
6] 1) RSD 23911k 0.47%, 1.57%, 0.55%, 1.30%,
0.72%, 0.63%, 0.73%, 0.92%, 1.04%, 1.16%,
W4 TC I B 52 I (RSD<5%)
2.6 (O E N

IR A A INAR, FIE “2.5.17 T LSS, {4
TEAE, 5 HoA 10 AR or FEAN IR 25 14 T X AR AR
FETEIASZm, S5 W3R 4, FRIAYITCH W2
(RSD<5.0%).
2.7 HEREA D E

s B BAER AR 10 pl, 7R “2.17 Tifagg
AT R E, HAMAEESM)ITTE 11 Flsr
R SR “2.4.57 TR 045 34 AH X A 1 A
THE 11 FR A& (QAMS), 45 5, 1]
12 BT TS A R A

S B VA HDACIE N
HERERBUML 3 B E BARE 3CWARENE KET  HMODIT RN ST mER HRIR WHEH
2 0.860 5 0.603 5 0.8590 0.579 8 0.5533 0.496 6 0.779 9 0.650 1 2.6345 0.547 8
5 0.861 2 0.610 2 0.847 8 0.589 7 0.567 8 0.490 1 0.772°5 0.669 6 2.578 6 0.553 6
10 0.860 1 0.605 0 0.8513 0.582 6 0.557 1 0.498 6 0.766 8 0.650 3 2.599 6 0.546 3
20 0.846 7 0.624 8 0.834 6 0.578 3 0.569 6 0.502 1 0.760 3 0.644 8 2.634 7 0.528 9
50 0.864 9 0.588 8 0.860 5 0.584 5 0.554 1 0.503 3 0.770 6 0.649 9 2.587 6 0.5392
100 0.868 9 0.599 6 0.8520 0.581 6 0.5409 0.500 6 0.7529 0.647 8 2.6135 0.5556
I 0.860 4 0.605 3 0.8509 0.582 8 0.557 1 0.498 6 0.767 2 0.652 1 2.608 1 0.5452
RSD/% 0.87 1.97 1.10 0.69 1.89 0.96 1.24 1.35 0.91 1.81
T4 TEOE. B AR E
Tab. 4 Effects of different instruments and columns on relative retention time
AR £ B I ]
N kY 33 3 — ” ”
ey it i mmw R gy BEECOREN g ssr wrem sk
Lpes Xbridge-Cig 0.1900 03141 0.372 8 0.5269 1.0612 1.082 3 1.183 6 1.3425 1.500 6 1.5951
2030¢€ XDB-Ci3 0.191 1 0.3189 0.3856 0.5201 1.0552 1.076 7 1.2145 1.359 8 1.499 8 1.632°5
Wondasil-Cig 0.1819 0.302 8 0.380 2 0.5429 1.0605 1.081 6 1.223 6 1.3137 1.543 4 1.617 6
Waters Xbridge-C 0.197 8 0.3123 0.373 6 0.5276 1.0626 1.085 6 1.1857 1.345 8 1.5237 1.598 7
XDB-Cjs 0.184 6 0.3089 0.3700 05126 1.0745 1.065 2 1.164 3 1.306 4 1.5520 1.6423
Wondasil-C g 0.1923 0.320 5 0.362 7 0.5344 1.0883 1.076 4 1.157 6 1.3389 1.487 6 1.605 6
Algzilée(;lt Xbridge-Cg 0.188 7 0.321 8 0.388 3 0.5455 1.0457 1.097 6 1.147 5 1.3659 1.456 7 1.567 4
XDB-Cys 0.1851 03144 0.3812 0.5237 1.0542 1.103 4 1.208 9 1.377 4 1.498 8 1.554 6
Wondasil-Cig 0.192 8 0.3102 0.377 6 0.5123 1.0639 1.065 4 1.190 3 1.3345 1.4723 1.563 4
TFHE 0.189 4 0313 8 0.376 9 0.5273 1.0629 1.081 6 1.186 2 1.342 8 1.5039 1.597 5
RSD/% 2.59 1.94 2.12 2.25 1.16 1.19 2.22 1.72 2.08 1.93
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"S5 AR EAENELER
Tab. 5 Results of content determination of various components mg-g!
" . 3 RILEARE HRE 3-PAEERE
FE i B
ESM QAMS RAD/% ESM QAMS RAD/% ESM QAMS RAD/%
S1 18.693 3 7.5473 7.5972 0.33 34.822 1 35.6357 1.15 17.265 1 17.370 1 0.30
S2 19.973 3 7.666 9 7.719 2 0.34 34498 6 353232 1.18 17.312 8 17.427 5 0.33
S3 8.946 6 43619 4.460 8 1.12 25.4200 26.166 0 1.45 13.367 4 13.548 6 0.67
S4 9.483 9 42995 43980 1.13 25.016 3 25.754 8 1.45 12.716 1 12.905 5 0.74
S5 12.749 8 4.022 5 4.122 4 1.23 25.128 5 25.8592 1.43 10.111 1 10.339 8 1.12
S6 12.636 9 4.196 1 4.298 2 1.20 257353 26.486 5 1.44 10.712 1 10.9422 1.06
S7 14.593 3 5.0215 5.108 6 0.86 28.3557 29.118 4 1.33 12.2300 124256 0.79
S8 22.674 3 5.4759 5.5577 0.74 22.857 4 23.5792 1.55 12.198 6 12.3979 0.81
S9 22.2282 5.4333 5.5191 0.78 23.611 2 243504 1.54 12.080 2 12.290 3 0.86
S10 21.8952 5.486 2 5.569 1 0.75 23.6525 243851 1.52 12.559 6 12.755 8 0.78
B, NG HmRE ST AR R/ NG A
ESM QAMS RAD/% ESM QAMS RAD% ESM QAMS RAD/% ESM QAMS RAD/%
S1 6.388 5 6.460 7 0.56 2.4653 25150 1.00 12.670 1 12.756 9 0.34 0.829 5 0.8197 0.59
S2 6.629 6 6.702 8 0.55 2.8756 2.924 8 0.85 13.704 5 13.794 2 033 1.429 8 1.4209 0.31
S3 5.169 7 5.258 6 0.85 34175 34635 0.67 127130  12.8010 0.35 2.624 6 2.618 1 0.12
S4 4.990 9 5.080 7 0.89 3.342 8 3.388 6 0.68 12.4253 12.512 4 0.35 2.7072 2.701 0 0.11
S5 4.828 7 49180 0.92 3.2540 3.2992 0.69 11.662 2 11.747 4 0.36 33101 3.3053 0.07
S6 5.0239 5.1153 0.90 3.3384 3.3850 0.69 12.066 7 12.154 4 0.36 34075 34025 0.07
S7 5.3412 5.426 1 0.79 3.088 8 3.1355 0.75 11.938 4 12.024 6 0.36 2.8071 2.8012 0.11
S8 59167 5.996 1 0.67 4.59717 4.6372 0.73 17.8006  17.893 6 0.26 4.400 4 43975 0.03
S9 6.029 9 6.111 0 0.67 4.5051 4.546 4 0.76 17.540 1 17.634 3 0.27 43902 4.3870 0.04
S10 6.067 7 6.146 5 0.64 4.6050 4.6450 0.43 17.7644  17.858 0 0.26 43423 43391 0.04
v WAER TR AR
R ESM QAMS RAD/% ESM QAMS RAD/% ESM QAMS RAD/%
S1 0.323 5 0.337 5 2.12 2.3989 2.409 2 0.21 0.164 7 0.169 8 1.54
S2 0.5250 0.5397 1.37 2.5581 2.5689 0.21 0.3376 0.3427 0.75
S3 1.592 9 1.608 6 0.49 0.788 8 0.795 6 0.43 1.0170 1.003 5 0.67
S4 2.8950 29121 0.29 0.856 7 0.863 6 0.40 1.268 8 1.272° 8 0.16
S5 12.2657 12.293 3 0.11 1.587 8 1.596 3 0.27 29331 2.9352 0.04
S6 15.8655 15.897 5 0.10 1.580 6 1.589 1 0.27 2.803 2 2.8057 0.04
S7 9.309 2 9.3335 0.13 1.929 4 1.9387 0.24 2.3095 23123 0.06
S8 1.743 4 1.759 2 0.45 1.949 6 1.9590 0.24 1.2347 1.238 8 0.16
S9 2.768 8 2.786 0 0.31 2.0521 2.061 8 0.24 1.420 4 1.424 3 0.14
S10 1.694 0 1.709 9 0.47 1.996 6 2.006 1 0.24 1.2359 1.2400 0.17
3 iR 3.2 @R
3.1 FEPR I EEE I AT A B 11 AU B e RIS 240
WREER R, w5 miE, KHE 4 F250~280 nm. SCEHT] PDA RS, SR E

W2y TlRE . AR, BERIES . Wi, K
WO . 3-RIEBEMER . BRER | 3
BRER . REH SR LB E R
A P Y, B DU SR I
o S DA 27/ DS o IR € 9775 e
M EHYT | R /N B A5 AL W B oAy B 119 T 1
Sy W RRR B S H R ATE TR Y A
FHGHEFEREIX 11 PR B SR bR, Bk TR
WRZEE R b7 4 4 Frebgbs, ] RIS 2
AT A AR

P AR F 255 2023 4R 7 5 40 B4 14 1

WWEA R TR, AIAE 260 nm KA
ks Ba, AR EERZE, 11 Ml ni
TERAT, £ WA o8 RAF, RefEWE 2 ke
E L NE-DUIE 2 @ N €| N & VA i E) [ R K o
AT, TR B %45 260 nm B R K
AL 5T AEK-CNE L K-FEE, 0.1%H iR
K- NEVL B 0.1% R K- IE 4 FioRTR]
TSR R, S50 BRTSIAN 0.1%BERR K7
W- NG, & ki Ry, WRHRr,
B R, I RE 0.1%M R K IR - 2 M i 3h
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M, R4 —RINER, e 7RI FT
ARSI RS 5% T 2020 4E i E 25 B s AR
X R R B
3.3 fREUEEY

R o S A, L HOEE IR, AR
WoREZL, fERANUHITE Ry, 25T R,
HR 2 A RSP — oy R AEVER, T 2 Rk
3 [ B VR AR [R]— SOAS [R5k R 4P sk, TR LAt
G — ) L B 20X A 4 T A b Xt L A 745
BPFH, EEAE I B 5 | ARG e T X — (),
It HAE 2y v B AR 2 TR R U8, AR
S HENT TR R IR EBCENE, bR T 20
AW, B 6 T AR 4 BR2GAT, P E 258 2020
AR — BB P E AR i AR AR TE T BRI 34 2
PREGH Y 8 ANIA g, ARSIREE E M, 4
P E AR E B B
34 SAHESH

5 BoR, AR FIHLEE i 2 1845 55
THEAERKES, FIEHEE, S1 5 S6
T AH2E 47 %, FIRES R M RIS
LSRR T EERSEER L, Wi, @iz
it A 7 Al A AR DX D 24k ke YRR A 75 A
s AR AT, AR AR 2 50 T R A R T AT Ak
— 3
4 Z5ip

ALY —I Z A S HPLC FRAF R g AHSS
AR EARE i, O RIE A,
AT IZ 0 R T A T L i, RS s
WA, EEML, FRRKEEE TR A,
AT A B MRS 34 1A T 4 T ) R e s ol B (A B o
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