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Evaluation of Tripterygium Wilfordii Hook. f. from Different Habitats by HPLC Fingerprint and
Principal Component Analysis

ZHANG Ruping, HE Yu*, SHI Senlin, FAN Yongsheng, WANG Xinchang(Zhejiang Chinese Medical University,
Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To scientifically evaluate and effectively control the quality of Tripterygium wilfordii Hook. f.
(TW) by HPLC fingerprint combined with principal component analysis (PCA). METHODS An HPLC method was developed
to establish the fingerprint of TW from different habitats, and PCA was applied to get score chart and loading diagram with the
main components as the variables. RESULTS The common mode of the HPLC characteristic chromatographic profile was set
up with 18 common peaks, and six of the common peaks were identified as triptolide, triptonide, wilforgine, wilforine,
tripterine and wilforlide A. The similar degrees of eleven batches of TW to the common mode were between 0.587 and 0.913.
The result of PCA showed that the accumulative contribution rate of the first five principal components was 89.603%, so as long
as the five factors were chosen, the quality of TW could be evaluate basically. According to the composite score, the quality of
TW from the areas of Sichuan Aba, Sichuan Dabashan, Yunnan Xishuangbanna were better than others. CONCLUSION  The
application of HPLC combined with PCA could quickly and objectively evaluate the quality of TW from different regions.
KEY WORDS: Tripterygium wilfordii Hook. f.; HPLC; chromatographic fingerprint; principal component analysis
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Fig. 1 The overlapped chromatogram of Tripterygium wilfordii
Hook. f. from different areas

1-Zhejiang A; 2—Zhejiang B; 3—Henan; 4—Huangshi, Hubei; 5-Dabashan,
Sichuan; 6—Aba, Sichuan; 7-Xishuangbanna, Yunnan; 8-Shaotong,
Yunnan; 9-Nanchang, Jiangxi; 10—Yulin, Guangxi; 11-Kunming, Yunnan.
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Fig. 2 The HPLC common pattern of Tripterygium wilfordii
Hook. f.

S—triptolide; 6—triptonide; 8—wilforgine(S); 9—wilforine; 13—tripterine;
16—wilforlide A.
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BEH R 16 50 . DUE ATEEIAE IS LhI&(S), 1 HEE A BEZIMEES K 18 AN Ay b (1 AH X Or B s (7]
B8 LA 06 11 AH R B I 1) (Rtg) 2 AH X 06 T AR RSD 4 0.262%~1.98%, FIXTIEHFLK) RSD 4
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Tab. 1 Relative retention time of common peaks in chromatographic fingerprint of Tripterygium wilfordii Hook. f.

Xt G B I ]
5 A S WO Wl = e sml MM RSD/%
S sn o omm T xma omm B me owms oA WHEB

—

0.190 0.190 0.196 0.195 0.193 0.190 0.192 0.192 0.190 0.192 0.191 0.192 1.020

2 0279 0280 0282 0289 0282 0276 0292 0282 0277 0278 0290 0282 1.980
3 0399 0400  0.404 0401 0401 0403  0.398 0404 0399 0401 0401  0.401 0473
4 0.502  0.502  0.500  0.508  0.508 0506  0.501  0.506  0.502  0.503  0.504  0.504 0.579
5 FEABEHRE 0569 0554 0564 0562 0.560 0571 0.558  0.580  0.568  0.564 0570  0.566 125

6  EHEAMEMNEEE] 0824 0826  0.825  0.829  0.833  0.828  0.829  0.829  0.821  0.825 0.824  0.827 0.396
7 0.860 0.860 0.861  0.868  0.869  0.867 0.860 0871  0.867 0863 0.863 0.865 0.478
8 HAEHLS) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.000
9 AR 1.10 1.10 1.10 1.10 1.10 1.11 1.10 1.11 1.10 1.11 1.10 1.10  0.476
10 1.15 1.15 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 0344
11 1.23 1.23 1.24 1.24 1.24 1.24 1.23 1.24 1.23 1.24 1.24 124 0421
12 1.40 1.40 1.40 1.41 1.41 1.41 1.40 1.41 1.40 1.40 1.40 140  0.262
13 HAMLE  1.63 1.63 1.63 1.64 1.64 1.64 1.62 1.64 1.63 1.63 1.63 1.63 0.319
14 1.69 1.69 1.70 1.70 1.70 1.70 1.68 1.69 1.69 1.69 1.70 1.69  0.348
15 1.75 1.73 1.75 1.76 1.76 1.76 1.74 1.76 1.75 1.75 1.76 175 0.448
16 HABEANE 1.81 1.82 1.81 1.82 1.82 1.82 1.82 1.83 1.81 1.82 1.82 1.82 0.373
17 1.88 1.88 1.88 1.89 1.89 1.89 1.88 1.90 1.88 1.89 1.89 1.89 0321
18 1.93 1.93 1.93 1.94 1.94 1.94 1.93 1.94 1.93 1.94 1.94 1.93 0.301

F2 HARRZG A AL LU 1 A 0 o AR XU T AR
Tab. 2 Relative peak area of common peaks in chromatographic fingerprint of Tripterygium wilfordii Hook. f.
AHS VTR
J7 SR N woT . w ZE wm Zam . . i RSD/%
e om0 kel s Rw wh ame D LB
0.081 1.67 0.020 0.038 0.025 0.436 0.188 3.73 0.078 0.996 0.179 0.676 168

—_

2 0.125 116 0.007  0.025  0.043  1.69 0.388  55.7 0321 0125 0469 546 305
3 0.018  0.180  0.025  0.041  0.039  0.138  0.194  4.67 0.043  0.080 0.079  0.501 276
4 0.054  0.241  0.036  0.018  0.020 0.600 0.044 5.15 0.113 0249 0272  0.619 245
5 HAMWE 0061 0248 0032 0.049  0.093  1.05 0.063  3.12 0.193 0297 0291  0.500 183
6  EAMEMNEEE] 0027 0110 0.039  0.043  0.091 0228  0.078 0550  0.069 0.114  0.100 0.132 113
7 0.036 0722 0.071  0.130  0.098  1.32 0.136  0.813  0.099  0.601  0.168 0382 111
8  HAMEMHS) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
9 WHAMEXEL 0217 0935 0242 0364 0421  3.72 0.999  15.0 1.30 0.645 0481 221 197
10 0.009 0399  0.011  0.017  0.023 0437 039  3.83 0.082 0234 0125 0.506 221
11 0.092 430 0.124  0.055 0286 471 1.58 13.9 0.706  1.76 1.31 262 156
12 0.084 0503  0.111  0.100 0277 1.63 0330 0350 0.133  0.681  0.184 0399 113
13 HAMAOE 0045 0315 0040  0.043 0109 0.763  0.729 186 0.040  0.096 0343  1.92 288
14 0.160  2.87 0.068  0.058 0217  4.86 3.20 57.6 0.770  0.037  2.03 6.53 260
15 0.056  0.083  0.024  0.008  0.039  0.149 0246 437 0.012 0276 0240  0.501 257
16 HABEANMEF 0007 0335 0016 0025 0.022 0.067 0.070 935 0.014  0.084 0.052 0913 307
17 0.016 0781  0.012  0.032  0.035 0.892 0458  1.00 0.064 0347  0.620 0387  99.4
18 0.029 0345  0.005  0.029  0.043  0.484  0.062  2.40 0.028  0.090 0.079 0327 216
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24 h PE 6 Ko LAZELLUE IR LR B B[] 0 0 T A
SR, AR R D 5 LA AR ) DR B I
] RSD 7 0.021%~0.084%, AH XU [ #1¥) RSD 7
0.929%~31.6%, UL MAE 24 h WASE .
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WUREVPAS, &5 5 11 HEUTR 2 18 2564 IR ARABLRE 43 51
HIVEER 0.624. f[FE 0.610. WILFE A 0.681.
ILVHRSE 0.802. PUJITFTHL 0.913 DY IR 1L
0.735. = W 0.846. =EARE 0.587. =G
XL 0.789. VT A 0.799. HriL B 0.888.
2.6 EHHT

K SPSS 19.0 S vl 3455 11 AN/ il A i
2yt R e U TS s AT 2 A A M, AR G
REOEFE, FRM R IEE . RBDTER A & By
LB
2.6.1 JUHEAHMESHT  AHOC REGERE WK 3. H
=3 AT, HEAREH RS AR AR
IEARDCME: B AT N BRI 5 55 A SO sy 12
I BR I IEAI G Wesr 14 S50 24 1843 10
BABKIIIEA G By 2 B 3. AL
F TR A TR TR 2 (R IR ORI E AR OGP

F3 MXRYEH
Tab.3 The matrix of correlation coefficient
i TR A I NRE N RE N N
o1 2 3 =R R MEIREAE o FEE s R g
FE AN O IR % A i
1 1.00 -0.017 —0.427 —0.168 —0.319 —0.421 —0.141 —0.470 —0.428 —0.063 0.070 —0.298 —0.316 —0.257 —0.275 0.003 —0.036 —0.103
2 -0.017 1.00 0.623 0.594 0.059 -0.279 -0.374 -0.391 0.033 0.603 0.085 —0.323 0.827 0.826 0.452 0.909 —0.186 0.295
3 -0.427 0.623 1.00 0.279 0.165 0.421 0.058 0.352 0.329 0.290 —-0.101 0.251 0.827 0.455 0.526 0.804 —0.423 0.336
4 -0.168 0.594 0.279 1.00 0.529 —0.016 0.053 -0.032 0.409 0.383 0.431 -0.025 0.386 0.616 0.296 0.391 0.129 0.199
N
LL:_HL;% -0.319 0.059 0.165 0.529 1.00 0.619 0.592 0.295 0.826 0.270 0.727 0.667 0.115 0.302 -0.025 —0.109 0.248 0.655
CINIS
oy i -0.421 -0.279 0.421 -0.016 0.619 1.00 0.627 0.817 0.637 —0.189 0.232 0.916 0.102 —-0.186 0.174 —0.109 —-0.124 0.435
5} g
7 -0.141 -0.374 0.058 0.053 0.592 0.627 1.00 0.525 0.502 -0.144 0.394 0.781 —-0.171 —0.274 —-0.301 -0.291 0.121 0.525
AT
i -0.470 —=0.391 0.352 —-0.032 0.295 0.817 0.525 1.00 0.506 —0.512 —-0.173 0.661 —0.109 —-0.450 0.065 —0.167 —0.400 0.016
=
AT
Wl -0.428 0.033 0.329 0.409 0.826 0.637 0.502 0.506 1.00 0.277 0.510 0.548 0.038 0.197 -0.227 —0.066 —0.138 0.351
10 -0.063 0.603 0.290 0.383 0.270 —-0.189 —-0.144 —0.512 0.277 1.00 0.606 —0.109 0.533 0.835 0.065 0.410 0.226 0.276
11 0.070 0.085 —0.101 0.431 0.727 0.232 0.394 -0.173 0.510 0.606 1.00 0.405 0.071 0.465 —0.173 —0.127 0.543 0.540
12 -0.298 -0.323 0.251 —-0.025 0.667 0.916 0.781 0.661 0.548 —0.109 0.405 1.00 0.072 -0.175 0.109 —-0.203 0.018 0.599
NS
sz -0.316 0.827 0.827 0.386 0.115 0.102 -0.171 -0.109 0.038 0.533 0.071 0.072 1.00 0.761 0.714 0.873 —-0.110 0.458
14 -0.257 0.826 0.455 0.616 0.302 —-0.186 —-0.274 —0.450 0.197 0.835 0.465 0.175 0.761 1.00 0.360 0.621 0.257 0.391
15 -0.275 0.452 0.526 0.296 -0.025 0.174 -0.301 0.065 —0.227 0.065 -0.173 0.109 0.714 0.360 1.00 0.551 —-0.029 0.099
HATE
;P}ﬁﬂ 0.003 0.909 0.804 0.391 -0.109 —0.109 —-0.291 -0.167 —0.066 0.410 —-0.127 —-0.203 0.873 0.621 0.551 1.00 -0.351 0.251
H
17 -0.036 —0.186 —0.423 0.129 0.248 —0.124 0.121 -0.400 —0.138 0.226 0.543 0.018 —0.110 0.257 -0.029 —0.351 1.00  0.193
18 -0.103 0.295 0.336 0.199 0.655 0.435 0.525 0.016 0.351 0.276 0.540 0.599 0.458 0.391 0.099 0.251 0.193 1.00
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DURFAEAE>1 A48 BbRUE, 192007 5 SR 1 &
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BAr RERTHEAT VRN, e R T W AEAM T 18 A
JCETEMN 89.603% MM B, HAMRERAE
PEo 3R 6 WAIEE 1 LR MRFIERR y 5.672, &
THOTERE N 31.511%, B4 2, 3, 4, 10, 14, 18,
TAMARELEABENEEFES 1| E8n EHER
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FebrifE B 3L, 28 2 F R FRIEAR N 5.026,
B TTRR N 59.434%, EHHBL T E AR E.
TABENERE . 5 ARG A BRI K5 T
J 123X 6 AN FabR A5 B o

R4 BLEMTETH®E

Tab. 4 Total variance explained

DL 1673 0 A% B A B B AN A5 B LA 3.
A 11 45 SR 0 DR B A B A IR, e B el
i BRSSO K LA s > 1A 2
BCEAG R I8 0, AW AR P ™ 22 5 v (1) B
RAERS e HAG 0 Bl n] LK 737 1 11 T 2 T 24 44
O3 HAE JE PP AN TR DX, $8 75 o 2 T 24 0 11 o
Lo A AT, AN U A RS R
[AAFAEAE W] B I 22 5

4 12
12 7o Qo AT
ARV ABEIR
o i N
. 118
(o]
o
Sl 7 3
KX 0.0 o 4 (]
= 1 o 5
O ol0 " ofLEaE
-0.5 142 o CHAHNER
2
-1.0
-1.0 y . i 0_0—0.5
. . = . X

2.000

1.000+

2 0.000

7L
DT LA
[ = PN
WALEA T
DTS
P4 Baf3n
oY JIIKEL
0 =Y
Z A ARE
Wz VTR AN
QHHIA
QHTB

W URRFHALE E ER T ok
WL AE iR ik ik
AW B o BHE
1 5.67 31.5 31.5 5.67 31.5 31.5
2 5.03 27.9 59.4 5.03 27.9 59.4
3 3.02 16.8 76.2 3.02 16.8 76.2
4 1.24 6.90 83.1 1.24 6.90 83.1
5 1.17 6.49 89.6 1.17 6.49 89.6
x5 WHEETHMES
Tab.5 Component matrix
Ay i
1 2 3 4 5
1 0388 —0298 0309  0.123  0.678
2 0.743  —0.615  —=0.051  —0.121 0.165
3 0.757 —0.051 —-0.588 —0.037  0.103
4 0.653 —0.083 0228 -0.345 —0.195
PN LIS 0.594 0.655 0.344  —-0.114  -0.048
O THE A R 0.338 0.830  -0.339  0.127  -0.016
7 0.143 0832  0.101 0.112  0.250
TR 0.039 0.735  -0.613 -0.165 —0.107
AR 0.505 0.644 0.089  —0.541 0.008
10 0.644 —0316  0.482 —0.145  0.040
11 0.472 0339 0760  0.028  0.068
12 0322 0863 -0.121 0300  0.093
HABLLE 0.847 -0.363 -0.279 0.243 0.000
14 0.816 —0.427 0311 —0.047 —0.160
15 0.483  —0.283 —0.450  0.442 -0.353
A AT 0.677 —-0.552 -0.364  0.021 0.275
17 0.016  0.060  0.722 0442 —0.441
18 0.639 0349 0209 0408  0.348
1342 - Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11

-1.000

-2.000 n

0.000 1000  2.000
Fl

B3 R 7 E ARG A AT B (AR5 B (B)
Fig.3 The score chart(A) and loading diagram(B) of
Tripterygium wilfordii Hook. f. from different areas
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*k6 TGN GEBIHT
Tab. 6 The rank of principal component scores and comprehensive scores
FEH Ty 1435 B2 BE 3 BSR4/ LRS54 e 4

)T EAR -0.996 -0.257 -0.803 -0.203 -0.316 -0.619 11
WAL -0.947 -0.535 0.760 0.416 1.59 -0.210 7
PP -0.071 0.848 -1.28 ~0.695 -0.532 -0.092 5
TR ~0.654 0.516 -0.906 -0.373 0.502 -0.231 8
9K L 1.12 1.75 -0.750 1.38 0.344 0.928 1
LIS 0.843 0.704 1.91 0.426 0.230 0.923 2
LR -0.511 —0.789 0.006 0.198 -1.06 —0.486 10
LG 5 2.00 -1.98 -0.813 -0.104 0.591 -0.030 4
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