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Study on Quality Standard for Gongliuging Tablets
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Abstract: Objective
chromatography (UPLC) method was adopted;the chromatographic column was the Agilent Extend C,, RRHD column (100 mm X

To establish the quality standard of Gongliuging Tablets. Methods The ultra — high - performance liquid
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2.1 mm, 1.8 pwm),the mobile phase was methanol — 0.4% phosphoric acid aqueous solution (gradient elution),the flow rate was
0.3 mL / min,the detection wavelengths were 220 nm (0 — 15 min) and 250 nm (15 - 42 min),the column temperature was
30 C,and the injection volume was 1 plL. The UPLC chromatograms were imported into the similarity evaluation system for
chromatographic fingerprint of traditional Chinese medicine (version 2012) to establish the fingerprint of Gongliuging Tablets, the
similarity was calculated, the common peaks were marked and identified; the chemical pattern recognition was performed through
cluster analysis (CA),principal component analysis (PCA),and partial least squares — discriminant analysis (PLS — DA)j;and the
contents of six indicator components were determined. Results There were 23 common peaks in the fingerprint of 21 batches of
samples, and six indicator components were identified, namely amygdalin, paeoniflorin, hesperidin, baicalin, ammonium glycyrrhizinate
and chrysophanol; the similarity was in the range of 0.939 to 0.996. The samples were grouped into three categories by the CAj;
four principal components were extracted by the PCA, with a cumulative variance contribution rate of 92.686%; 11 differential
compounds were screened by the PLS — DA. In the content determination,the mass concentration of the above six components had
a good linear relationship with the peak area within the corresponding range;the RSDs of precision,stability and repeatability tests

were lower than 3.0%;the recovery rates of the above six components were in the range of 91.24% to 104.11%, with the RSDs

of 0.35% 1o 1.95% (n = 6). Conclusion Chrysophanol was the main differential component in this preparation. The established

method is easy,accurate and reliable,which can provide a basis for quality control of Gongliuqing Tablets.

Key words: Gongliuqing Tablets; UPLC; fingerprint; chemical pattern recognition ; quality control
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Tab.1 Information of samples

% 5 %5 5 %5 By
S1 20210701 || S8 20220101 | S15 20220303
S2 20210702 | S9 20220102 | S16 20220304
S3 20210901 | S10 20220201 | S17 20220305
S4 20210902 | S11 20220202 | S18 20220309
S5 20211101 | S12 20220203 | S19 20220310
S6 20211201 | S13 20220301 | S20 20220311
S7 20211202 | S14 20220302 | S21 20220306
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Fig.1 UPLC chromatogram superimposed fingerprint of 21 batches of Gongliuqing Tablets
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1. Amygdalin 3. Paeoniflorin  10. Hesperidin  11. Baicalin
22. Ammonium glycyrrhizinate  23. Chrysophanol
Fig.2 UPLC chromatogram reference fingerprint of Gongliuging
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1. Amygdalin 3. Paeoniflorin  10. Hesperidin  11. Baicalin

22. Ammonium glycyrrhizinate  23. Chrysophanol
Fig.3 UPLC chromatogram of the mixed reference solution
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Tab.2 Eigenvalue and variance contribution rate of the PCA for

Gongliuging Tablets
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Tab.3 Factor loading matrix of the PCA for Gongliuging Tablets
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1. Amygdalin 3. Paeoniflorin  10. Hesperidin  11. Baicalin  22. Ammonium glycyrrhizinate

23. Chrysophanol
A. Mixed reference solution B. Test solution C — H. Negative reference solution (lacking Persicae Semen,Paeoniae Radix Alba,Aurantii Fructus Immaturus,
Scutellariae Radix, Glycyrrhizae Radix et Rhizoma,Prepared Rhei Radix et Rhizoma respectively)
Fig.9 UPLC chromatograms
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Tab.4 Results of the linear relation test

£S5 MERKIRELER(n=6)

Tab.5 Results of the recovery test (n = 6)

Frim R4 112 75 A2 r LMFEE (pg/ml) BNAy Habg(ng) MAZ(ng) MEE(mg) @kE(%) X(%)  RSD(%)
EEEF Y, =0.0258 X,+0.028  0.999 8 82.10~410.5 FAEF 3. 866 3.433 7.098 94,15
GEES Y,=0.0442 X,+0.066 1 0.9997 86.51~432.6 3,844 3,448 7.097 94,34
AR Y;=0.1337 X, +0. 067 0.999 8 49.27~246.3 3.813 3.370 7.119 98. 10 %05 L8l
F A Y,=0.0692 X,-0.0762 0.9997 244.9~1224 3.942 3,401 1.219 98,12
H IR % ¥,=0.0432 X;+0.0383 0.9997 21.48~107.4 3,942 3.414 1.212 95.78
K& B Y,=0.2428 X,-0.0156 0.999 6 2.062~10. 31 3.941 3,406 7.204 95.80
2 110U F G4 HERENE e i AR, IS bR e 9BF 2 el san
TR 6 B Ar 1 & it oSS SR A AT 25 B AT 2om 2686 8 e
B AR H R B KB 0734 Bk 40 7. 38, R TR
5.61,3.31, 16.17, 1.44, 0. 14 mg/ g, RSD 4% % N 2997 PR S 0666
0.72% 2. 17%.0. 85%.0. 82%.0. 9% .0. 73% (n = 6), POTRI A R
%%ﬁ(ﬁiﬁ@ Eﬁ?o 2.996 2.611 5.430 93.22
N e — . TR 1.734 1.579 3.351 102.41
JIRE [R5 AR B IR] — AR 5 (S21) 9 43, R 44 g Lo sl
1 g, KE B FRAE , 20 ARG B AT A AT A8 1:710 12579 3:365 104:31
ST CH AR B KB X IR A, 2 2. 1. 290 L L5 v s B4 LO
T A A A, 5 2. 1. VIR L Ak A A L76s L5 o
E  TC SR TR, TR IR A5 R LR S L L5 TR,
2.3.3 HaEdRNEER F54 8.471 8.009 16. 635 101. 94
HXZI ;ﬂtﬁﬁ% ,%%%% ’ﬁ% 2. 1. 2Iﬁ?ﬁ{£ﬁﬂ%@\: 8.421 8.001 16. 664 103.02  102.82 0.51
AR, 45 2. 1. 1T €335 25 R b AR 2, 1 S U 1 8,355 8,042 6676 10347
*/Ely Ly\ﬁl\j:/]_‘%é}ﬁui+%: 64&%@%7225%%%% 6omm ) 8 638 7 894 16 771 10303
6 B AN TRl YRR i 5 i G 25 5 OB 1 0 45 R A 8,638 7.883 1672 10255
P& PLS — DA 234 5 A SPSS 25. 0 4o b2 8 F kAT 8,635 7.956 16,824 102,93
S E I ST, 45 R DL 7] DL N R URRR $ERE 073 0.677 1456 103.69
KB AT RS SRR 4G PLS - 0.750 0.677 1456 10428
DA R p VIP i 35 19 22 5 843, de 200 0 KBl i A 0.744 0.677 LSBT 0k
R LA i 11 T2 B 2 S B4 o 0.769 0.677 LA 103,84
3 'LT]'-L/Q 0.769 0.677 1.474 104. 14
BURE A L B A i I 9 S SR = AR 0.769 0.671 1473 103,99
WA 3 (HPLC) Ve ST H8 4 3 p BB 4L T (il 4 19 0.073 0.078 0.144  9L.03
PR FEAS RS SR AT R Sh AR R o B Ve 0.073 0.078 0.145 9.3l
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Tab. 6 Results of the content determination of six components in 21 batches of samples (mg / g)

wEF o EREF AHF BAF BXF HERE& KE® | RF BHLF H%F BAF #5F dERE Kan
20210701 6.08 3.72 4.32 13.33 1.40 0.25 | 20220203 6.13 5.16 2.99  14.62 0. 68 0.12
20210702 6.10 3.74 4.30 13.19 1.39 0.25 | 20220301 12.48 5.76 8.90 17.04 1.28 0.16
20210901 7.12 4.16 7.62 7.93 1.03 0.57 | 20220302 12. 56 5.92 8.80 17.87 1.27 0.16
20210902 7.05 4.15 6.90 7.86 1.01 0.55 || 20220303 13.44 6.31 8.60 20.78 1.33 0.19
20211101 4.87 3.38 2.68 9.15 0.98 0.18 || 20220304 13.36 6.29 8.58  20.56 1.32 0.19
20211201 9.53 4.61 5.89 14. 41 1.59 0.25 || 20220305 13.43 6.23 9.06 20.64 1.33 0.21
20211202 13.72 4.28 3.35 13.72 1.40 0.25 | 20220309 13.28 5.97 1112 17.80 1.33 0.19
20220101 11.43 5.11 8. 00 14.12 1.07 0.11 | 20220310 13.26 5.99 10.35 17.83 1.32 0.19
20220102 6.58 4.71 4.64 13.98 0.83 0.15 | 20220311 13.18 6.04 11.01  17.75 1.31 0.17
20220201 6.24 5.27 3.02 14. 80 0. 68 0.12 | 20220306 6.92 5.88 3.08 16.97 1.34 0.14
20220202 10. 91 5.90 4.87 15. 68 1.29 0.11
R7 JAHREENELER(X +s,mg/g)
Tab.7 Results of the content determination of six components in three groups of samples (X + s,mg / g)
41 5] Eh A ISy e 2 ek R s

0.1750£0.050 4"
0.4050+0.1792
0.1656+0.038 17

1 8.3775+3.2019
2 9.3550+3.130 1
3 11.4700+3.1000

4.7775+1.0521
4.3000+0.2149
5.9067 0.419 2"*

5.5900+2.5639
5.9400+1.866 8
7.7333+3.2633

14.4562 +2.828 8
10.9800+3.573 5
17.8289 +2.453 77

1.1950+0.210 1
1.2575+0.285 1
1.176 7+0.2819

5% 24P < 0.05,7P < 0.01;5 % 1200L4,°P < 0.05,%P < 0.01,
Note: Compared with those in the group two, P < 0.05,”P < 0.01. Compared with those in the group one,*P < 0.05,*P < 0.01.
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