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Study on quality evaluation of Gegen Qinlian decoction based on
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Abstract: Gegen Qinlian decoction has a wide range of clinical applications. However, there is a lack of
systematic quality evaluation methods to ensure the safety and effectiveness of Gegen Qinlian decoction in clinical
use. The UHPLC fingerprint and multi-component determination method of Gegen Qinlian decoction were
established to provide scientific basis for the quality control and evaluation of Gegen Qinlian decoction. The
chromatography was performed on a ZORBAX Eclipse Plus-C ; column (150 mm x 4.6 mm, 3.5 pm) with mobile
phase consisted of acetonitrile (A) — 20 mmol-L" ammonium acetate (containing 0.8% acetic acid and 0.5%
triethylamine) (B) and gradient elution at a flow rate of 1.0 mL-min". The column temperature was 25 °C, the
detection wavelength was 260 nm, the fingerprint of 10 batches of Gegen Qinlian decoction was determined, and
the similarity evaluation system of TCM chromatographic fingerprint was used for comprehensive analysis, and 9
components were quantitatively analyzed. In the fingerprint study of Gegen Qinlian decoction, a total of 18 peaks
were obtained, 12 of which were identified by reference substances. Moreover, the similarity of 10 batches of

Gegen Qinlian decoction was good, and all of them were greater than 0.99. In the multi-component quantitative
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analysis, the linear relationship between the nine components and the peak area was good (r = 0.999) in the

corresponding mass concentration range. The average recovery rate was 94.4% — 100.3%, and the RSD was

0.1%-1.4%. The fingerprint of Gegen Qinlian decoction was studied under the same wavelength, and the content

of 9 main components were determined by our established method. The method has high sensitivity and strong

specificity, which provided a comprehensive scientific basis for the comprehensive evaluation of the quality of

Gegen Qinlian decoction.
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Table 1 Information of 10 batches of Gegen Qinlian decoction with decoction pieces

Puerariae Lobatae Radix Scutellariae Radix

L . Glycyrrhizae Radix et Rhizoma
Coptidis Rhizoma

No. Praeparata Cum Melle

Origin Batch No. Origin Batch No. Origin Batch No. Origin Batch No.
S1 Anhui Anging A220329  Shanxi 220701 Chongqing A220222 Xinjiang 220601
S2 Anhui Anging A220107  Shanxi Yuncheng 211215 Chongqing A220503 Xinjiang 220801
S3 Anhui Suzhou 22042101  Shanxi Yuncheng 220303 Chongqing Shizhu  Z2103001 Gansu Zhangye A220727
S4 Anhui Suzhou 22072101  Shanxi Yuncheng 220401 Sichuan Pengzhou 210421 Gansu Longnan 200902
S5 Anhui Anqging 21082001  Shanxi Yuncheng 220202 Sichuan 22012602 Gansu Zhangye 220202
S6 Anhui Yuexi 220600119 Hebei Chengde 220500181  Sichuan Pengzhou 220801 Gansu 20220801
S7 Anhui Anging 21120801  Hebei Chengde 220601 Sichuan Meishan 220401 Inner Mongolia Chifeng 210702
S8 Anhui Anging A220812  Hebei 220901 Sichuan Hongya 220801 Inner Mongolia 22021002
S9 Anhui 220502 Shaanxi Shangzhou 220401 Sichuan 220501CP0544 Inner Mongolia Baotou 220501741
S10  Sichuan Hongya 220401 Gansu Longxi 22072601  Hubei Lichuan HL180322 Inner Mongolia Alxa Left 220801
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Figure 1 UHPLC chromatograms of mixed standard solution (A)
and sample solution (B) 2: Puerarin; 4: 3’-Methoxypuerarin; 5:
Puerarin apioside; 6: Daidzin; 10: Baicalin; 12: Wogonoside; 13:
Daidzein; 14: Palmatine; 15: Berberine; 16: Glycyrrhizic acid; 17:
Baicalein; 18: Wogonin; 1, 3, 7, 8, 9, 11: Other characteristic peaks
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Figure 2 Fingerprints of 10 batches of Gegen Qinlian decotion

3 AGERAMER

ER A R HER ot Y R R A 3K ot Y A 2 B, A
S5 R RIR 9N RR A 4y B (R) ¥R T 1.5, HOBE
WESAR B (n) BIAK T 8 000, 2% €0 3 04 5t B 1 R 47,
P U {5 I LU 35 K T 100 H9 TR A5 ) FEL ol V8 o 2 g
FEOED, WRZE KEH I T DS T BT/
BER . H B BB R VDU R 9N AF I Ak 43 B RSD
43 5l A 0.1%- 0.3%- 0.5%- 0.5%- 0.4%- 0.2%- 0.5%-
1.4%.1.2%, KWL 3K 5 E R4 .
4 ZIEFREEMNEREFER
4.1 FREM R0 B B TS & B AR
HEO T o 1 B R B, TR R VR OR B B R, 3
BEH NEFE ESR ESFRREES, DB
BT R EPOE, HERERR A H &, SRS L+
T, SRR T ET )RR
42 EME BRR . KIH . ESH.UHESH.E
LhyT S NBED H BER B R DOE B R - N Bl
A 100.3% 94.5%- 99.2% 98.2%- 97.9%- 98.1%
98.7%- 94.3%+ 96.0%, RSD 43 5l 4 0.2%+ 0.6%- 0.2%-
0.1%+0.1%+0.2%+0.3%- 1.4%+ 0.9%, & B 77 15 i 1HE 1t
FE R
43 FBEE IO F L E I oM R g T AR,
JE B A O3 1) 2 B JF UL RSD, AR R VKT H B

A NS BT NEER L H R RS R DOE
% F 1 RSD 43 5 A 1.6%- 0.9%- 1.0%- 0.9%- 0.3%-
0.6%-1.0%+3.0%+3.1%, 45 R LR EE R IT.
BHIRE KRG EEST DOES A B ST NEER L H
FR VB R LI E R RSD 737 4 0.6%- 0.6%-
2.5%4+0.9%+0.4%- 2.5% 0.7%- 3.2%- 1.4%, & W] J5 %
5 B R o

44 WNRSESIR  Fke &G0 IR IR,
BEREASHT, A8 E SR S/N = 10, K MR S/N = 3, 45 B4
2R, &0 R R IR 7E 0.109 0~1.206 pg'mL™!
2 JA], & B PR AE 0.327 1~3.691 ng'mL' 2 [d] . BUE &
I 00 ) A0 A7 s 2 8 R A R, 45 SRR B, %5kt
FIEL 5k (1) D TH AR RSD (%) 7E 0.1%~2.9% 22 [8], “F- 341 in B
[ SR RN [E U R RSD (%) 437 7E 95.0%~100.8% 2 [H]
H10.9%~3.1% 8], T7iEAE E B BRI FE N K 2 2 AN 1
R R AT

45 ZM5ETE ERR KEH . HEH ONES
T EST NG H R SR DS RIS
YO IR AF RS R, AH G R B R T 0.999,
ZERNE2.

4.6 THRAM 207 RZEE KA R R A
[ A U A TR DR A B S AN TRV B %) 7K AH 3t 3l A 1)
ZMEF, BIRER KT H ASH DS H EDIT

Table 2 Results of linearity, limit of quantitation (LOQ) and limit of detection (LOD)

Analyte Range/mg-mL" Lme];ﬁition 7 LOQ/ug-mL" LOD/ug-mL"
Puerarin 3.048-0.1219 y=15675x+672.77 0.999 1 0.3271 0.109 0
Daidzin 0.717 0-0.028 68 y=17943x - 68.177 0.999 8 0.399 1 0.1330
Baicalin 1.948-0.077 92 »=9940.1x - 238.26 0.999 9 3.618 1.206
Wogonoside 0.739 0-0.029 56 y=14428x-103.8 0.999 8 1.858 0.6192
Barmatine 0.318 0-0.012 72 y=18000x - 44.251 0.999 7 2.904 0.823
Berberine 0.338 0-0.013 52 y=20818x - 58.781 0.999 7 3.691 1.119
Lycyrrhizic acid 0.273 0-0.010 92 y=3435.4x - 11.605 0.999 9 1.902 0.543 5
Baicalein 0.099 0-0.003 960 y=14440x - 52.063 0.999 1 1.042 0.347 5
Wogonin 0.043 00-0.001 720 y=17510x-4.4213 0.999 7 0.666 0 0.222 0
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Table 3 Content of nine components in ten batches of Gegen Qinlian decoction

Content/mg-g”

Analyte

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Puerarin 16.90 15.90 19.36 19.36 18.74 14.03 16.10 19.65 17.15 14.29
Daidzin 3.281 2.842 3.764 3.764 3.840 2.478 3.238 3.679 2.980 3.348
Baicalin 10.83 10.84 10.14 10.14 10.00 9.36 10.19 12.86 10.48 9.14
Wogonoside 3.602 3.646 3.270 3.270 3.050 4.102 3.517 3.717 3.593 3.453
Barmatine 1.490 1.563 1.370 1.370 1.270 1.531 1.589 0.870 1.597 1.492
Berberine 2.536 2.169 1.780 1.780 1.539 1.081 2.293 1.377 1.810 1.556
Lycyrrhizic acid 1.240 1.358 1.138 1.138 1.580 0.985 1.294 1.463 1.124 1.272
Baicalein 0.2822 0.3422 0.2340 0.2340 0.334 8 0.1773 0.5530 0.423 4 0.3267 0.461 3
Wogonin 0.1316 0.140 6 0.120 6 0.120 6 0.162 9 0.088 8 0.245 1 0.1999 0.243 5 0.194 6
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