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BRI REE TR EE R FERIRAHE
%
(JHREREARFEZHARRAF- B HREREHARELALRE, B §T 530022)

BE BN AYHERARBTIFNRBEALAL FiE # 3 52088E3% (HPLC) L B #, &35 42 % Agilent Eclipse XDB - C, 4
(250 mm x 4. 6 mm,5 wm) , KA A T - 0. 2% FRBL i (B ) , Rk A 1.0 mL/ min, %0 9% K 4 226 nm, A8 A 25 °C, 24
=4 10 pLo R A W 25 &35 SO B AR BN £ 5 (2012 ) 2 5 10 dAESR 69 HPLC & Andg S0 B 3%, SFBEAT AR 30, 4 5 Ak Aa ok
JE Ao B RAR ARG Tr iR 09 E R SR E ST B e RS OAT RGN LR T LR HPLC 358U B #2750 B 18 AN AE #i
e | M T M 9 M 11 0 14095 16 2R AR R H P ARER BB T A5 R R e £ R IR AR FE S B IR R S AR AR AR
JE Fo ik RAZEABOLE A H A 0. 996 ~ 1. 000,0. 886 ~0. 955,0. 878 ~0. 951; 45 EARABM Ao ik BAZEABMLE A 3,455 A S3 - 54,56 - S7,
SO MR R A — K, A RGBT OFRREA F — R R ESIER 10 AR A 3K, 45 H S3-54,56 - 87,89 694Edk, %5 4 S8,S10 49
a5 A S1—S2,85 MR A RA—E B ERSHHI 4 MNERSBRT EZTHREHN 0. 662% , R4 E4F 5B Hek &t 5 K
KE A S8>89>856>83>S7>S10>94>S5>S1>S2. 4518 A S ed ki Hikik TATES, TA T &@FN M B RO RS,
KEIA  B B B RURAR &k 35 BB R AR B R AR AR R E TR TR AT
HPLC Fingerprints and Chemical Pattern Recognition of Changwei Powder
CHEN Feng

(Guangxi Institute of Chinese Medicine & Pharmaceutical Science - Guangxi Key Laboratory of the Quality Standard of Traditional Chinese Medicine

Nanning , Guangxi , China 530022 )
Abstract: Objective
liquid chromatography (HPLC) fingerprint was established, the chromatographic column was Agilent Eclipse XDB —

To provide a reference for the quality evaluation of Changwei Powder. Methods The high — performance
C,; column
(250 mm X 4.6 mm,5 um),the mobile phase was acetonitrile — 0.2% phosphoric acid solution (gradient elution) ,the flow rate
was 1.0 mL / min,the detection wavelength was 226 nm,the column temperature was 25 ‘C,and the injection volume was 10 pL.
The Similarity Evaluation System for Fingerprint Chromatographic of Traditional Chinese Medicine (Version 2012) was used to
establish HPLC overlay fingerprints of 10 batches of samples and conduct similarity evaluation. The applicability of methods for
overall similarity and improved extent similarity was investigated, and the quality was comprehensively evaluated by combining
clustering analysis and principal component analysis. Results A total of 18 common peaks were identified in the HPLC fingerprints,
and peaks 1,7,9,11,14,and 16 were determined to be hesperidin,cinnamic acid,cinnamaldehyde,eugenol,evodiamine,and rutaecarpine,
respectively. The similarity of fingerprints, overall similarity,and improved extent similarity were 0.996 - 1.000,0. 886 — 0. 955, and
0.878 — 0.951,respectively. According to the overall similarity and improved extent similarity,samples numbered S3 - S4,56 - S7,
and S9 were grouped into one category, while samples with other numbers were grouped into another category. Cluster analysis was
used to group 10 batches of samples into three categories:samples numbered S3 - S4,5S6 - S7 and S9,samples numbered S8 and
S10,and samples numbered S1 — S2 and S5. According to principal component analysis,the cumulative variance contribution rate of
the four principal components was 90. 662%. The comprehensive scores of the principal components were ranked in descending order
of sample number as S8 > S9 > S6 > S3 > S7 > S10 > S4 > S5 > SI > S2. Conclusion The established method is simple, fast,
and highly feasible,which can be used to comprehensively evaluate the quality of Changwei Powder.

Key words:Changwei Powder; HPLC;fingerprint;overall similarity;improved extent similarity;cluster analysis;principal component analysis
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i P LA (E A sz e 25 S R RORD T 2 R e A o
) 14 22 S P DS OARBF G ST T A B R HPLC 8 8L
T, AT AL EE PEAY , LA o 2 AR B0 8 ke R R
ARABLEE 138 FH M R AT 5 58, 91 R FH IR 28 0 B i A 2 i
S NTRLE A TN I B0 i i RHGE AT
1 UE5ikH
1.1 {¢z%

Waters 2695 7 125 %0 i A €6, 3% A ( 35 [E] Waters 23
) ) 3 XS205 A B, 7 KOF (Fig -+ Mettler Toledo 23 &) , ¥ FE
JtT74532Z—) ;KS - 500DE KH 7 i e s (B L
FHB AR A BR A F] L TIEN 500 W A0 4 40 kHz) o
1.2 %4

B Kz % BE O (L5 110721 - 201818, &4
96.20%) , R A R X BE i (4IE5 247 110786 — 201604, 7%
1M 98. 80% ) , FE K7 i X R i (4152 110710-201720,
TN 98.70%) , 08 B E 2 SR E S E s T
Tl X B (45 MUST — 16040204, 7515 99. 00% ) ,
5% 28 9 i %k B, (LS O MUST - 16040313, &5 &
99.99%) , Z 4& B K B X BE & (4t 5 B MUST -
16040314, &4 99. 97%) , ¥y [ W AR 2 B Y Rl
AR AGE BB CHt S 2 50 o 201812051,
201812052, 201812061, 201812062, 201812063,
201812071, 201812072, 201812073, 201812081,
201812082, 45 A S1 - S10) , NS FR A E: . T &A1
ok SR B R S0 [ TV YR A 2k A B
TN [ /SR SN 2 WS R 5 i B by B TR
2 HEREHER
2.1 @EiEEE

fajitE Agilent Eclipse XDB - C,f:(250mm x 4. 6 mm
5 um); EIAH: ZHE(A) - 0. 2% BRI (B) , 6 FE VeI
(0~ 10 min B} 22%A, 10 ~ 60 min B} 22%A — 45%A ,
60 ~ 70 min B 45%A) ; 3 : 1. 0 mL / min; K5 I 37 K -
226 nm; i 25 C;#EFEE . 10 L.
2.2 BREHE

O3 BN B A RIBER BRI LT R R A
Tl 5 2 0 YOGS R 4538 1 RS R, FH H B A
25 FCFL U8 8 Ao, B4 TR A %o HEL Ot 5 VR o BBURE i B oK
0.5 g AHEFRE , BEZE =P, i EE 25 mL, FRE
JER, HE A 30 min, B F A IR PR E T, AR
SRR B T, B AT, AL BB IR, RIS A A v
WA BN B R Rz AR LT B Sk S5 8 i
FE i, 3% A s W 28 T ik A8 AL B R g i
RVA5: BF A %) B S T 0RR
2.3 FHiEFEEE

L JBPER I A IE 2. 2 0T 3 Fhgs v 4% 3 i, 4%
2. 1T o 3 25 A AR I 2, 10 S (i R 5 SRR 3t
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E1 SxEEeiEE

1. Hesperidin 7. Cinnamic acid 9. Cinnamaldehyde 11. Eugenol

14, % E

14. Evodiamine  16. Rutaecarpine
A. Test solution B. Mixed reference solution C - F. Negative
reference solution (lacking Citri Reticulatae Pericarpium,Cinnamomi
Cortex, Caryophylli Flos, Artemisiae Argyi Folium,and Euodiae Fructus)
Fig.1 HPLC chromatograms

K% IR RS BRI 2. 2 00 N IR IR A WOE
L2 1T A A R A LRI E 6 IR, I S I T
TR BT REERR EERZ I T & RS BI0R  =*
2R B R TR AR Y RSD 43931 4 1. 85%, 1. 98%, 1. 36%,
0.74%,2.39%,1.92%(n = 6) , T LR 5 5 KLU

R PR (i 55 o S IE &, #2. 251
I AT S R S A 6 10y , #56 2. 1 T0 T {633 2514
FEIN A2, 90 S5 W 1 AR, JE 10 B B A5 R T A EE
PR E RS T A M 5 A B L S 2 B B 7% B 19 RSD
S5k 1.02%, 2. 68%, 1. 67%, 0. 98%, 2. 51%, 1. 94%
(n=6), RWAITEELZ MR

o M ORE i (R 5 S il &, #22. 20 |
7 A& R SRR, 43 9 T 4, 8,12, 16, 20,24 hif 4%
2. VIR 3 SRR 0 SR 0 T FH L 45 SRR R T IR
PR A B T A I SR A B SR A B R TET R 1 RSD
SR 2.20%,2. 77%, 1. 88%, 2. 23%, 2. 95%, 2. 54%
(n=6), RIIHER T BTE = IRACE 24 h NRUETE R AT
2.4 HPLC 154 BiE & s SHEUEEMN

TR o g 3y 5 A I FE A 10 HEEE A (G5 N
S1 - S10) 5 if it , WG B AR , 43 il 4 2. 2 5 J7 vk il 4%
HE R, H2 2. 1 00 B 3 SRR DU, 1 R e
P o R FH R 24 € i i S0 P g AR AL BE BT 3R 48 (2012 Bz
X1 AT 404, LAGR 5 ST RIFE S i ik [ 2
WP 3% ] % 4 0. 1 min, 2R L 80% , & £ 558 0E
Ak Ve, A i S nde s g (B 2) , AR 184~
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Fig.2 HPLC overlay fingerprints of 10 batches of samples

FEACLBE P« 43 5311 2R FH v 24 60 3 i 0 1T 33 A 0L
TR R 58 (2012 B ERARFRUEE (Q) A (1) ek B2
FEARRLEE (Q7) 24 = (2) 31 10 #EAE 5 B9 HPLC 5 %) 1E
P13 B AL B o vy, e ACRE R BE T 1 S BRASE ot A X
ZE SR BT ALY 22 5 R 100. 00% B, 2 R
TR RE LU EE WTORS A S A i 5 2 BRI AR G 22 S Lo o
VAL PR R G R AR LR S5 SR BT 0. 996, R W]
17 8 B0 UK B] 9 A 2 1l A AR — 505 B AARAH R A
o R R A AR R A R AR — 2, 43 A T 0. 886 ~
0.955 F10. 878 ~ 0. 951, H:rh 45524 S3 - S4,86 - S7,
SO HAE i (FHLEEFE 0. 95 2247 ) I —2K, w5 i ST -
S2,S5,88,S10 HyHE i CRHLEE AR 0. 922) KA — 2%,
PRI 2 FhPEAT 7 % 1 1 A aE .

Q:

1 min(a,, b;)
;;zzrnax(a.,b) (1)
Q' = I—M (2)

n

o, ap, b, (3 1K1 A B R[] 0 3 WA ) 0 T

L, n T IR R
F1 10#t#F HPLC L EZECETNER
Tab.1 The similarity of HPLC fingerprints of 10 batches samples
HBLE B 2 08 4 0% % ST 8% 89 SI0

FRAEROE 0.9 0.998 1.000 0.9 0.99% 0.998 0.9 0.9 1.000 1.000
LN 0,911 0.922 0.955 0.955 0.889 0.942 0.948 0.920 0.9%46 0.886
ARAREAIE 0912 0.92 0950 0.951 0.878 0.933 0.937 0.911 0.944 0.881

2.5 BELHH

K FH SPSS 25. 0 48 i22 4 {4 Ak 3 18 A4~ H A7 0 i AH
Xof e T L, LA L T B 30 S Jy RR e 15, X6 10 kA
mEA T BT o ] 3 T T, 2y Rk S R S
10 HEFE S AT 3R Ry 335, 45 S3 — S4,S6 — S7,S9 Y F

N, 95N S8, S10 UL S, 45 R ST — S2, S5 AUFE M 4
TR —2& 4 55 S AR ) B A e R A R T
M2t AR — 3,
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Fig.3 Dendrogram of the cluster analysis of 10 batches of samples
2.6 EMSTSH

K SPSS 25. 0 Git = At o0 HT , K 18 LAy et
F5 E o3 B, HAFAEAE (A) B 5 22 DTk AR WL 2. 7]
UL, T4 A > 1, H R BUr 22 TR 1K 90. 662%,
CHBCHTT 41> 2 SRRy o i 2o g AR R (3R 3) T, 32
Jr 1R R T B R T A I S 5 I 6
WA 10 F A L, 0 2 R S e T A A IR S U 2 3
W 4 0 12 AYMF R, LAY 3 FHE S T SR HR R AR
BT B I 8 W 13 I 15 U 17 B AR L, R 4 2
ST 0 18 (445 S o AR 44 32 A3 B A5 43 A AR
R MER SR IR T HES L 158 0 1 R IR
X AN [l Ui 1 TR B R B i ph 3 4 TR, 10 41E
R AL 5 1 2K S8 > S9 > 86 > 83 >
S7>S10 >S4 > S5 > S1 > 823X S AHEE A 45 SR AR 2K
4I5S B B 1 — B (B S R e RT
AR b 8028 173 52 A A AE — 2 22 e

R2 HREBSOTHEESAERHE
Tab.2 Eigenvalues and variance contribution rate of principal

component analysis of samples

ERS BRI FETRE(R) BRI ETKRER)
1 7.037 39. 094 39. 094
2 4.371 24.285 63.379
3 3.566 19. 810 83. 189
4 1. 345 7.473 90. 662
3 itig

3.1 IBLBEETES

19 B B2 1 5B 2, BT 57 1 HPLC 48 8L 1S
70 min NAEARI T 18 AN HA s, L N {554, 438 B A
b o 8 PEAS B B B2 AT FERCIE LT &I R BTk R A
BEYR B, AR 6 R B0 TE 226 nm K A5 BH SR,
FRZT A AT (A R T i B O B R
3.2 HUELREM

[ 5 24 B 25 50 S5 2 1) v 24 € 5 4 S IR A DL RS
TEH 2 G0 D PR e M A %k AR b R AR 7R 15 3
BYAHRLEE AT 0. 996 ~ 1. 000, & I 2% (2,35 4 76 L 4] |-
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Tab.3 Loading matrix of principal component factors

WEOIANL ZANY ERAD IR RS IR IRAY I3 AN

1 0.578 -0.229 042 0306 10 0981  0.065 -0.035 -0.09%
2 0.103  0.833 -0.444 0037 11 0.874  0.028 -0.18 ~-0.130
30-0377 0.841 -0.237 -0.055) 12 -0.287 0.819  0.115  0.458
40280 0913 0129 -0.095{ 13 0.626 0.278 0.702 -0.014
5 0.929  0.006 -0.209 0173 14  0.542 0.357 -0.677 -0.02
6 0.881 0.086 0308 0.038]| 15 0.614 029 0715 -0.023
7 -0519 0558 0436 -0.420] 16 0.510 0.466 -0.594 -0.021
§ -0.412  0.443 0.558 -0.538) 17  0.608 -0.165 0.661  0.078
9 0.887 0.164 -0.176 -0.295| 18 -0.327 0.572  0.340 0.641

F4 10HBEREIBFBAMGEEI RS
Tab.4 Principal component scores,comprehensive scores,and

rankings of 10 batches of samples

e ERSES BARA WA
1 2 3 4
S1 -0.697 -1.529 0.515 0.732 -0.537 9
S2 -0.971 -0.850 -0.731 1. 351 -0.695 10
S3 0.077 0.824 -0.371 0.336 0.201 4
S4 -0.495 0.330 -0.843 -0.026 -0.311 7
S5 -1.610 0.199 1.579 -1.492 -0.419 8
S6 0.040 1.380 -0.622 -0.189 0.235 3
S7 0.005 -0.001 -0.410 -0.160 -0.101 5
S8 1. 590 0.214 1. 871 0.704 1.210 1
S9 0.853 -0.149 -0.100 0.586 0.354 2
S10 1.207 -1.445 -0.888 -1.842 -0.213 6

AERLRE 558 v, (A A 00 28] e 1 AR 2 M D B o 5 2B
T2 AR R B A3 B R R S i AR R L 1% iR
il PPN RS A A B G 2R I SR PR S T
AR AFARLE T R A AL A T LA, S AR AR
It T 0.886~0.955, 2t B 2 B AH LB A T 0. 878 ~
0.951, FWFE R, X SR Iras R — 8 7
AHELUE B B[R] B, AR DL E AN 0K TR IS o 1R T 4%
G, F B 2 R VA F T B U sUEEME Y R
bR 2 AN BT 2 R A 2 R AR AL P
DRI A A 5% AR X 25 AE 18] [ — B Y
A BEAA AR UAG B RS 22 0, ok R B AR LB
TS BUE , OSBRI B 250 i i
3.3 ERooH

FE 7 25 DTIR R R A 1, 4 HERfIA 1S
FEAT R T A R A S R 2R B L A R R
SR YA R O SC B Tk, S REE I 22 B 4 2
KAEEM Z T g S o e A
(L0 =130 DUAE I 5 AN g 1 B 3 o0 o R AT T
PEFE 0BT, R BRI 5 2 DV 1 2 A 1 AR 1 )
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