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Characteristic chromatogram and quality evaluation of
Gujing Maisiha tablets by HPLC coupled with chemometrics
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Abstract Objective:To establish the HPLC characteristic chromatogram for Gujing Maisiha tablets, and evaluate
the quality using chemical pattern recognition. Methods: The Welch Xtimate C 3 column (250 mm X 4.6 mm,
5 wm) was used and the mobile phases were acetonitrile (A) and 0. 1% formic acid (B) in gradient elution
(0 —10 min,5%A—15% A ;10 — 20 min, 15% A ;20 — 40 min, 15% A—40% A ;40 — 65 min,40% A—70% A ;
65 —66 min,70%A—90% A ;66 — 80 min,90%A ;80 —81 min,90%A—5%A ;81 —85 min,5%A). The detection

wavelength was 254 nm. The column temperature was 35 °C and the flow rate was 1.0 mL - min~'. Gujing Maisiha
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tablets were analyzed to construct characteristic chromatogram. The quality of Gujing Maisiha tablets was assessed

- 1876 -

through similarity evaluation, cluster analysis, principal component analysis (PCA), and partial least squares
discriminant analysis (PLS —DA). Results: The characteristic chromatogram of Gujing Maisiha tablets was estab-
lished, which contained the twenty — eight distinct peaks, and seven compounds identified as gallic acid, chloro-
genic acid, picrocrocin, isoquercitrin, crocin — | , crocin — II , eugenol. The similarities for the ten batches of
Gujing Maisiha tablets were more than 0. 98, with no significant difference observed. Cluster analysis segregated
the samples into two distinct groups according to the Euclidean distance of 10, which was consistent with the
results of PCA analysis. PLS — DA analysis screened out five components from Flos Caryophylli, Rosae Rugosae
Flos, Olibanum that may cause differences between samples. Conclusion: The method of HPLC characteristic
chromatogram of Gujing Maisiha tablets is effective, feasible and reproducible, which can provide reference for the
study of quality standard of this product.

Keywords: Gujing Maisiha tablets; characteristic chromatogram ; similarity evaluation; chemical pattern recogni-

tion; gallic acid; crocin — [ ; crocin — I ; eugenol
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Fig. 1 Overlay characteristic chromatogram of 10 batches of Gujing Maisiha tablets
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Tab.1 The results of common peak identification of characteristic chromatogram

165 (peak No. ) {34 B 7] ( retention time ) /min Ji53 ( component) U1 J@ (attribution of chromatographic peaks)
1 5.799 WE TR (gallic acid) HLTE (Rosae Rugosae Flos)
T % (Flos Caryophylli)
2 6.872 / T (Flos Caryophylli)
3 12. 082 / T % (Flos Caryophylli)
HILAE (Rosae Rugosae Flos)
4 12.771 2% 512 ( chlorogenic acid) AL (Rosae Rugosae Flos)
5 13. 133 / T (Flos Caryophylli)
AL (Rosae Rugosae Flos)
6 14. 247 / T % (Flos Caryophylli)

HIEAE (Rosae Rugosae Flos)
PG4T ( Croci Stigma)

7 15.716 / T % (Flos Caryophylli)
8 18.129 W FFLLAEZR (picrocrocin) PG4I 4E ( Croci Stigma)
9 18.984 / HHAE (Rosae Rugosae Flos)
10 22.728 / HrIEAE (Rosae Rugosae Flos)
11 26.753 / 7% ( Rosae Rugosae Flos)
T % (Flos Caryophylli)
12 28. 188 ¥ T (isoquercitrin ) T % (Flos Caryophylli)
HIEAE (Rosae Rugosae Flos)
13 28. 648 / T % (Flos Caryophylli)
14 32.161 / T % (Flos Caryophylli)
15 32. 684 PELI4EE - 1 (crocin— 1) PG4T 46 ( Croci Stigma)
16 34. 862 VLI — 1 (crocin — 11) PHLT4E ( Croci Stigma)
17 35. 891 / “H#4 ( Nardostachyos Radix et Rhizoma)
18 39. 831 / 44 ( Nardostachyos Radix et Rhizoma)
HHL4E ( Rosae Rugosae Flos)
19 41.017 / 75 ( Mastiche)
20 45.744 / T % (Flos Caryophylli)
21 46. 191 T 7 (eugenol ) 77 (Flos Caryophylli)
22 52.304 / FaT 4 AR ( Radix Anacycli Pyrethri)
23 54.104 / T % (Flos Caryophylli)
24 56. 153 / B4 FAR ( Radix Anacycli Pyrethri)
25 61.729 / B[4 AR ( Radix Anacycli Pyrethri)
26 63.028 / B4 FAR ( Radix Anacycli Pyrethri)
27 69. 324 / 75 ( Mastiche)
B4 FAR ( Radix Anacycli Pyrethri)
28 70. 539 / 75 ( Mastiche)

2.3.6  FMUEZT R LLE 10 HURE G A I E 45 2.4 fesepEaii
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¥y >0.98, 1 10 LIS 20 is Ao ke dh Bl 9 22 5280 RSP O IR RS O DX 1], AT 3R 260, 45 R L S
JIN, B O FEA AR o RIEIEE D 1S IF, ADEE 10 HbAE Sl 2 25,8587,
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Fig.4 Overlay HPLC chromatogram of standard substance
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Tab.2 HPLC characteristic chromatogram similarity

evaluation of Gujing Maisiha tablets

Rl g 5 s AT I TR L

(sample (lot (mnon — common A
('similarity)

No. ) No. ) peak area ratio) /%
S1 210101 10. 02 0.99%4
S2 210102 10.35 0.993
S3 210103 10.3 0. 994
4 210901 10. 24 0. 998
S5 210902 8.31 0. 999
S6 201201 9. 65 0.999
S7 201202 8.62 0. 999
S8 220801 7.16 0. 991
S9 220802 1.87 0. 986
S10 220803 1.35 0.984

S8.S9 I S10 Jhy— 2, HAdRE Al 3R — 25 22K ]
#1210 B, 10 AR R0 0 3 26,8587 i S8 Ry
—2&,59 Hl S10 FRoA—I&, HAt kLA R —K
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Fig. 5 Hierarchical cluster analysis for 10 batches of Gujing Maisiha
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Tab.3 Characteristic value and variance contribution rate

» T 2ETTHRAE Ry 2ok
FHIEH . .
% (variance (cumulative
( characteristic
( component ) contribution variance contribution
value)
rate)/ % rate)/ %
1 21. 069 75.247 75.247
2 3.308 11. 815 87. 062
3 1.920 6. 857 93.919

x4 BERBRZHERERNES RYIER
Tab.4 Component martrix of Gujing Maisiha tablets

s E %3 F A2 F a3
(peak ( principal ( principal ( principal
No. ) component 1) component 2 ) component 3)
1 0.871 -0.414 0.211
2 0. 964 0.257 0.014
3 0. 982 0. 046 0. 130
4 0. 962 -0.249 0. 094
5 0. 980 0. 042 0. 146
6 0.974 -0.180 0. 008
7 0. 764 0.325 -0.519
8 0.930 -0. 144 0. 099
9 0. 959 0. 191 -0.056
10 0. 942 0. 109 -0. 044
11 0.936 -0.213 -0.109
12 0. 307 0. 167 -0.658
13 0.994 0. 096 -0.021
14 0. 988 0. 063 0.102
15 0. 950 -0.053 0. 198
16 0. 844 -0.373 0.239
17 0.919 -0.032 -0.072
18 0. 921 -0.356 0. 135
19 -0.621 0. 683 0.284
20 0. 991 0. 066 0. 003
21 -0.299 0.921 0.215
22 -0.079 -0.037 0. 834
23 0.383 0. 862 0.314
24 0.990 0.124 0.011
25 0.993 0. 101 0.016
26 0. 987 0.132 ~0. 040
27 0.914 0.338 -0.014
28 0. 835 0. 470 -0.216
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x5 ERBEZHBRERENSGEEESRERF
Tab.5 Rank of principal component scores

and comprehensive scores

Hi5(No.)  Fl ) F3 F ¥ (ranking)

sl 0.57764 —-0.467 60 -2.32470 0.220 01 5

2 0.48624 -1.32947 0.18305 0.22136 4

3 0.64455 -0.95954 0.20022 0.38536 3

s4 103794  0.73699 0.84620 0.926 12 1

S5 0.02531 —-0.31848 —0.148 19 —0.028 74 7

6 0.89114  0.76485 1.11672 0.837 50 2

ST -0.11938 -0.47457 0.658 61 —0.100 74 8

S8 -0.05861 205492 -0.97673 0.13171 6

SO -1.58018  0.45231 0.381 13 -1.109 46 9

SI0 -1.90465 -0.45942 0.063 68 —1.483 11 10
2.4.3 EsSlRE/N I A G A LL10 HE DR 2
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Fig. 6 Score matrix diagram of PLS — DA
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Fig.7 VIP value of PLS - DA
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Fig. 8 Load scatter plot of PLS — DA
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