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[ Abstract ] Objective: Due to the difficulties of dealing with traditional Chinese medicine quality
controlling, systematic quantified fingerprint method (SQFM) and the principal component analysis (PCA) were
performed to evaluate the quality of Guchang Zhixie ( GCZX) pill and powders. Method: The pill and powders
were determined by high performance liquid chromatography with diode array detector ( HPLC-DAD). Five
absorption wavelengths (254, 345, 230, 240, 280 nm) were applied to reflect the characterization of six main
components from GCZX pill and powders. The 12 batches analytes were processed by SQFM and PCA approaches
and berberine hydrochloride was used as reference peak. Result: Refer to berberine hydrochloride peak, 21
common peaks were obtained. According to the results of the SQFM and PCA analysis, qualities of all batches
analytes were qualified, except the results under 230 nm. Compared to GCZX powders® fingerprint, a distinct
distance from the pills could be investigated on PCA scores plot, meanwhile, 9 component peaks reduced after
prepared and 2 peaks disappeared around 13.05 min. Also, validation of the method has been performed.
Conclusion; SQFM and PCA methods were successfully tested in GCZX pill and powders fingerprint studies.
Results from assay validations showed that these two methods are selective, sensitive and robust. The developed

methods were applied to Chinese traditional medicine evaluation.
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Fig.1 Mainly herbs’ UV spectrum of Guchang Zhixie pill
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Fig.2 Twelve batches HPLC fingerprints of Guchang Zhixie pill

and powder under 5 wavelength
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Table 1 Eight rank-criteria of TCM quality

*2 EBLEEARGDEGFEFEITS ERKRESGEUEELETE
Table 2 Identification results of Guchang Zhixie pill and powder

s g S, P./% @ Y g O
1 0.95 95 ~ 105 0.05 i 4
2 0. 90 90 ~ 110 0.10 R4
3 0.85 80 ~ 120 0.15 Iy
4 0. 80 75 ~ 125 0.20 [ER:
5 0.70 70 ~ 130 0.30 i
6 0. 60 60 ~ 140 0.40 — i
7 0.50 50 ~ 150 0.50 w
8 0.50 0~ 0.50 %

under five wavelength by systematically quantified
fingerprint method
FE i 11874 S, r, a VA
7S 141201 0.9978 0.9820  0.006 1 #%4F
(254 nm) 141202 0.9978 0.9539  0.0027 #k4r
141203  0.9627 0.9303 0.0119 4
141204 0.9887 1.1307 0.0062 4f
141205 0.9991 1.0152 0.0024 7R4F
141206  0.9992 0.9807 0.0015 #%4f
£ ] A 141101 0.9936 1.0590 0.0129 7R4F
(254 nm) 141102 0.9952 0.9588 0.007 6 #4f
141103  0.9756 0.9607 0.008 4 #%4f
141104  0.997 4 0.994 4 1.95x10 >4 4f
141105 0.9972 1.0076 0.001 7 #%4f
141106  0.9896 1.0167 0.009 3 #%4f
[ ks 141201 0.9992  0.9787  0.000 2 #%4F
(345 nm) 141202 0.9802 0.9486 0.007 6 #%4f
141203 0.9992 0.9370 0.000 6 R%4F
141204  0.9994 1.1365 0.0039 4F
141205 0.9994 1.0169 0.0009 7R4F
141206  0.998 8 0.9823  0.001 4 #%4f
o i) 4 141101 0.994 4 1.0651 0.005 4 AR4F
(345nm) 141102 0.9995 0.9576 0.000 6 #%4F
141103 0.9995 0.9605 0.001 6 #%4f
141104  0.9975 0.9988 0.001 8 #k4f
141105 0.998 8 1.0062  0.000 4 #&4F
141106  0.9965 1.0118 0.0014 #%4F
[ B E¥E 3 141207 0.7903 0.3129  0.1494 4
(230 nm) 141208  0.7416 0.2860 0.087 4 %
141209  0.9243 1.1594 0.094 6 4f
141210  0.9676 1.0757 0.1148 4f
141211 0.9535 1.1339 0.040 7 4f
141212 0.9667 1.0932 0.126 6 4f
o ] 141101 0.8807 0.5407 0.1933 &
(230 nm) 141102  0.8397 0.4809 0.1588 %
141103 0.9325 1.0291 0.1702 4f
141104  0.9343 0.9820 0.2229
141105 0.9197 0.9673 0.2476
141106  0.8965 1.0746 0.140 4 4f
[ kS 141213 0.9959  0.9673  0.0192 #k4F
(280 nm) 141214  0.9953 0.930 1 0.034 4 7R4F
141215 0.9801 0.9344 0.0172 R4F
141216 0.9914 1.1273 0.0185 4f
141217 0.9962 0.9995 0.0269 #L4F
141218 0.9946 0.9622 0.0316 #HiF
o i) 44 141101  0.9774 0.8702 0.073 4 4f
(280 nm) 141102 0.976 7 0.7833 0.0776 RE4f
141103  0.8911 0.6133 0.1227 —ff
141104 0.9016 0.6888 0.0650 —ifff
141105 0.9019 0.6944 0.0647 —fit
141106  0.8907 0.7246 0.0409 th
[ kS H 141219 0.9912  0.9414  0.052 8 fREF
(240 nm) 141220 0.9844 0.9113  0.064 4 FR4F
141221 0.9182 0.8803 0.0063 4f
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gk F R, IE K UE(H 99. 5% 15 BH A% R HL & 7R 4,
B it S P, o FEEH BER VIR R W 3A . /TS R Y ¢, /1,
141222 0.9837 1.0908 0.0535 fRUF WS B REA S E A T TR, B A —
141223 0.9887 0.9802 0.0535 fREF FE RS AR OGP A e o 3 B T R0 R e T A AR AR T
141224  0.9865 0.9499 0.0456 fRUf iﬁj{%ﬁ; ’Hziﬁjftﬁ:jafﬁzlg‘ﬁ 5
MR 14110109728 1.0709  0.0013 fREF T AR B 2H 2% S O 15 R 2 A5 L
(240 nm) 141102 0.9966 0.957 1 0.010 1 #i4f SRR E, WK 3B, 454 [T & B0E, 7] LA
141103 0.9853 0.9658 0.0169 ekt A T P 2H 2 S 10 o3 W (PR BRI (R) ) J3 AL T
141104 0.9882 0.9888 0.0121 fff 29.95,23.41,28.96, 22.88, 22.51, 13.36, 19. 54,
141105 0.9852 0.9976 0.0109 #if 13.49,8.96 min 4b, H H1,29.95,23.41,28.96,
141106  0.9861 1.0104 0.000 6 #uf

2.5 EIrHT (PCA) il e X 4 550 K o Il 4 i
1 PCA 307 R 52 2% (9 o 15 B BRI Ak, B2, A Hp 42
Y28 S R B o3, 3 AT A 8 DR A 5 I ] R i
[ sl A= 7 T A [ ™ AR 22 S s 45 B o 12
FLHRE b A0 AP ] (A g HPLC B2 B4 & A Simea-p
1L 5 B fF, #E4T PCA 73 4T o

il 750 K v 1] A (g HPLC AR i 28 v s Al Ak 31
Ja , #EAT PCA B G o A O R BOE 4 R 153145
AIEAE 7 22 STBRR (R X) R BRI DTRRR (Q1,,) &5
A GUARE 5 AT Bk 5 Bn (> 0..097 5) $i HUAT P A~

*3 EFLSEARSEE HPLC 54 E = RA S IETR L E

22.88,22.51 min By U555 — W43 & B IE A OG
13.49,8.96 min Kb (¥4 3505 (5 B 555 — 32 s 1E M
XK313.36,19. 54 min {450 555 = 3 g4 A G .

FRAE PCA 2 far B, M\ [ By 1k V5 S A0 v ) 44 1
HPLC 8 20 % 4 94 i 1) K it Ry i i v AR A 1) 22 5=
BTG R B AR, I d8iA T 4 NFRIENE, 7
HNIEB F £ (22,51 min) , £h 2 25 AR08 (23. 41
min) , LR L 7T (28. 96 min) , Eh BE /N BE B (29. 96
min) . 5 H A AR L, B 8. 96 min 1 Ah, [ i 1ETE
FUTH 790 mp B 43 e T AR G ARG, LM A e 22
S 0 A 0 A0 i AN W, LR 3

Table 3 Comparisons of specificity peaks from Guchang Zhixie pill and powder HPLC fingerprint

tp/min
fit= 8.96 13.36 13. 49 19. 54 22.51 22.88 23.41 28.96 29.95
(FEHER L F) (EhARZ5MRe) (R SIT) (FhR/NEER)
141201 394. 10 31.21 31.18 49.91 135.28 176. 08 404. 84 398.31 1342.83
141202 360. 97 30. 68 35.27 47.98 130. 47 171. 14 394. 83 385. 00 1 306.72
141203 315.21 10. 60 62. 60 47.74 132.20 169. 71 387. 84 380. 24 1282.98
141204 494. 67 13.38 68. 66 59.32 160. 64 207. 11 471.18 462.07 1554.21
141205 401. 64 10. 60 71.37 51.49 142.52 185. 12 420. 63 413. 68 1393.12
141206 388.72 10. 60 59.12 49.78 138.03 179. 39 407. 31 400. 02 1 344.06
141101 210.39 104. 82 73. 86 101. 05 254.27 371. 84 803. 42 749. 80 2511.72
141102 172.51 89.24 67.07 90. 89 231. 80 340. 52 723.42 686. 81 2 264.31
141103 178. 84 88.75 62.15 90. 49 229.02 337.01 717.97 686. 10 2257.18
141104 190. 47 86.73 65. 16 96. 98 239. 81 349.39 743.89 715.01 2348.72
141105 191. 54 94. 04 78. 41 97.42 241.18 352.32 749. 15 721.29 2 368. 45
141106 303. 54 10. 60 192. 64 3.43 243.77 360. 89 762.57 716. 86 2 374.09
3 i RRAE o 1) 22 8K M I op 2 48 S0 13, BETE 2

3.1 KPR XTSRS, — i
R 254 nm 5T 24 Aoy 5 B R D AR D Ik
ER: SR A — 00 5 1 A5 38 ) 415 S0 181 3, 3 e
/DI HLAU R — , A BE 42 TS W v 25 22 Bl o3 19

S AR G dE B0 45 2 A 2R B I3 B R AR W, i AT
DB 400 K I B A
1 i V5 U 6 A 25 5, B 25 FL AT R S
WOREAE (Y S A1, AL S bR 25 44 35 HoA B i 5 40
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Fig.3 PLS analysis of ( A) scores plot and ( B) loading plot

between Guchang-Zhixie pill and powders
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