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Comparison of HPLC Fingerprint, Cluster Analysis and Principle Component Analysis of Green Forsythia
suspensa and Grown F. suspensa

WANG Yuexin', MIAO Yulu', WANG Mei’, LI Ning', WU Yingru’, ZHANG Wenzhi', FENG Min’, NI Yan'
(1. Shanxi Provincial Academy of TCM, Taiyuan 030012, China; 2. College of TCM and Food Engineering,
Shanxi University of TCM, Taiyuan 030619, China)

ABSTRACT OBJECTIVE: To establish and compare HPLC fingerprints of green Forsythia suspensa and grown F. suspensa, and
to conduct cluster analysis and principle component analysis. METHODS: HPLC method was adopted. The determination was
performed on Hypersil Cs column with mobile phase consisted of acetonitrile-0.1% formic acid (gradient elution). The detection
wavelength was 235 nm and column temperature was 25 °C with the flow rate of 1.0 mL/min. The sample size was 10 uL. HPLC
fingerprints of 8 batches of green F suspensa (Q1-Q8) and 6 batches of grown F. suspensa (L1-L6) were drawn, with phillyrin as
reference; the similarity evaluation was conducted by using Similarity Evaluation System of TCM Chromatographic Fingerprint
(2012 edition) , and common peak was confirmed. Cluster analysis and principal component analysis were carried out with SPSS
23.0 software. RESULTS: There were 19 common peaks for green F. suspensa and grown F. suspensa, among which 6 peaks were
identified, i.e. forsythoside A, rutin, pinoresinol-f-D-glucoside, phillyrin, quercetin and phillygenin; the similarities of HPLC
fingerprints from green F suspensa and grown F. suspensa were 0.351-0.767; results of cluster analysis showed that green F. suspensa
and grown F. suspensa were classified into 4 categories, among which L1-L6 were clustered into one category, Q1 was clustered
into one category, Q2-Q6 were clustered into one category; Q7-Q8 were clustered into one category. The results of principal
component analysis showed that the cumulative variance contribution rate of the first three principal components was 83.14% ,
L1-L6 distribution was close, Q2-Q6 distribution was close, Q7-Q8 distribution was close, and Q1 distribution was independent,
which was consistent with the results of cluster analysis. CONCLUSIONS: There were significant differences in the common peaks

of fingerprint of green F suspensa and grown F. suspensa of similarity eraluation, cluster analysis and principle component
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Tab 1 Sample information of 8 batches of green F

suspensa and 6 batches of grown F suspensa

G5 Ei) [ FlR Kl

Ql a i 20144£9 ] Wy Z M BRR 2t A AR
Q il P 201449 T MR 25 AR
QG £ I 201549 f AU

QU i IITREl 20154E9 ] 1 MR 20 F A TR A o]
Qs L b2 2015471 FAMERI

Q6 i BERifE 2015412 FHMERRE

Q i BEREM 201547 f e ABER M

Q8 i i 20144E10 /1 1 QMR 2 R A R o]
1l H g 2014497 T F MR iR A AR
9 4 A 20144E10 A W MR R R A B A
13 i) IPEFI 2015410 1 A MR 20 A A
14 EH BEFG M 2015511 A R ABRM

L5 EH bR e 20164E10 AR ES

L6 5 i 20164E 10 Wy F MR P2 R A B

2 FEELER
2.1 &G
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40% A;50~55 min, 40% A—65% A ;55~65 min,65% A—
90%A) KK R 235 nm, JiEiE K 1.0 mL/min, A7 H
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NEZE HAlEZE-B-D-H A BT XTI fhid i, 8 T 5 mL il
w0 R R A TR R R 2 B L RS, IR 1 mL i
FAF 0.2 mg FIEE MG 1 A 2 T Wit 3R GERIIR 2R AL
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Fig 1 HPLC superimposed fingerprint of 8 batches of

green F. suspensa
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Fig 2 HPLC superimposed fingerprint of 6 batches of

grown F. suspensa
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12. rutin; 13. pinoresinol-f-D-gluco-
18. quercetin; 19. phillygenin
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grown F. suspensa and mixed control
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Tab 2 Evaluation results of similarity between 8
batches of green F. suspensa and 6 batches of
grown F. suspensa

i A Q Q3 o Q Q6 Q Q8

Ll 0.580 0597 0.504 0.607 0.594 0570 0.710 0.656
L2 0.534 0577 0.556 0.565 0.541 0.526 0.651 0.561
L3 0432 0450 0421 0456 0.512 0477 0.705 0.641
14 0416 0.389 0.351 0398 0477 0437 0.767 0.688
LS 0472 0494 0.463 0495 0.544 0518 0.745 0.640
L6 0455 0.460 0419 0472 0.518 0479 0.767 0.645

K FH SPSS 23.0 F A4 X 134 32 58 o Ao (B 2R 47 49
BT, LhAS B F2 000y 1) i Bk LAAS B 3 A 0 R AiE (1 5
A D5 AR B 0 R & T R RL N
Y,=—0.225X; — 0.094X,+0.266.X; +0.169X, — 0.057.X; —
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Fig 4 Cluster analysis dendrogram of 8 batches of

green F. suspensa and 6 batches of grown F

suspensa
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Tab 3 Eigen values and contribution rate of 8 batches

of green F. suspensa and 6 batches of grown F.

suspensa

T AL HETHE, % FEHETE, %
1 9.365 49.29 49.29
2 4452 2343 nn
3 1979 10.42 83.14
4 0916 482 87.96
5 0814 429 9225
6 0.526 21 95.01
7 0325 171 96.72
8 0304 1.60 98.32
9 0.181 0.95 99.27
10 0.052 028 99.55
11 0.040 021 99.76
12 0.029 0.15 9991
13 0.016 0 100

0.025X:+0.265.X;+0.303X,+0.226.X, — 0.191.X,0+0.216.X;,+
0.217X,,+0.279X,:+0.313X,,+0.280.X,5+0.282.X,6+0.309.X,, —
0.252X — 0.023X0; ¥,=0.300.X; + 0.325X, — 0.091X; +
0.248X,+0.428X:+0.428 X, +0.185X;+0.145X; — 0.06 LY, +
0.252X,, — 0.341X,, — 0.063X,, — 0.149X; + 0.081.X,, —
0.156X:5 + 0.150X:s + 0.003X;; + 0.222X,s + 0.022X,03 Y, =
0.205X; — 0.066.X,+0.130X,+0.144X, — 0.075X:+0.107X; +
0.188X; — 0.012X:+0.358X,+0.266.X,+0.107.X,,+0.213X,,+
0.203X,; + 0.014X,, — 0.184X,; — 0.190.X,; — 0.065X,; —
0.281X:5—0.643X.0c HH, Y, Vo Vil FR5E 1.2.34
FARA, X~ X5 BIFTR 194 HeAy il 1 AR 1 b o
B . W X~ X B IR AR | 1551 &4t
RS A 1553, SR L 5.
W32 5 TP A9 S A SPSS 23.0 8, 2 A4S

. S5 L1~L6 A BT, 2B 6 fL &3 25 b A i
(1 Jo e B s S L P, Q2~Q6 4 AT i, QT ~
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B IE TSGR

Tab 4 Loading matrix analysis results of 19 common

peak principal components in 8 batches of

green F suspensa and 6 batches of grown F

S uspensa

St , Bl ,
B B S
1 —0.689 0.634 0.288
2 0.288 0.685 =0.093
3 0.814 =0.191 0.183
4 0.517 0.524 0.202
5 0.175 0.904 —0.105
6 0.075 0.903 0.150
7 0.812 0.390 0.265
8 0.927 0.305 =0.017
9 0.691 —0.128 0.504
10 —0.584 0.531 0.374
11 0.660 =0.719 0.150
12 0.665 —0.133 0.299
13 0.854 —0314 0.286
14 0.959 0.171 0.019
15 0.857 —0.329 —0.259
16 0.863 0317 —0.268
17 0.946 0.007 —0.092
18 0.772 0.469 —0.396
19 0.071 0.047 —0.904

x5 SHtBERMFOHBHAMHEREIRNIEIER
Tab 5 PCA score results of 8 batches of green F sus-

pensa and 6 batches of grown E suspensa

G5 Y I, )4

qQl 1881 3300 —0676
Q 0.669 —1310 1116
Q 1119 —0330 3126
o 1.236 —0419 -0.133
Q5 2189 -2353 0.500
Q6 1.335 —2.561 0.158
Q1 —1489 —0851 -23%
Qs 0.126 —0.885 -2314
Ll ~1275 1432 —0413
¥ —0995 1.606 0639
13 -2253 0526 —0420
14 -2013 —0.184 —0542
15 1363 0592 1600
L6 —1.89 1417 —0241
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2020 A7 g € H T 27 3 ) (350 ) X5 8 R 8 i) Jo et A o)
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Fig 5 The first three principal components PCA
scores plot of 8 batches of green F suspensa

and 6 batches of grown F suspensa
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