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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. 
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1  ����� 

1.1  ÅÆÇÈÉ 

Agilent 1200 Ê�J��|�Å(ËÌ Agilent 

�Í)ÎMETTLER AL104ÏÐÑÒ(ÓHÔ-ÕÖl

ÅÆ,×�Í)� 

ØÙ (|�Ú
ËÌ TEDIA �Í )ÎÛr

Millipore ÜÚÛÎ¬Ý�Þß�àá�âØãä

rLMÚÎåææMçè(100~200 ¨
éêëì

píî
ïðñ0100449)ÎòóæMå(ôõ 1.5 cm


ö÷øùpíÅÆ,×�Í)� 

1.2  $* 

11 eï�����$*L��C�� A(ï

ðñ201012)��� B(ïðñ201108)�úû(ïðñ

201104)�y��ü(ïðñ201107)���ûý(ï

ðñ201105)�þ���(ïðñ201106)��û�)

(ïðñ201107)��û����(ïðñ201107)�

�û�U(ïðñ201107)�	
_��(ïðñ201106)

!	

�(ïðñ201106)
���{�$_��

�Ç�¦�&�������¦r���

Tripterygium wilfordii Hook. f.��� 

2  ���	
 

2.1  |��� 

|�åñAgilent Zorbax SB-C

18

(250 mm�

4.6 mm
5 µm)Î��� Añ0.1%àá-0.2%âØã

Û��
��� BñØÙ
� !"#$ñ0~15 min


10%%35%BÎ15~22 min
35%BÎ22~30 min
35%

%55%BÎ30~35min
55%BÎ35~40 min
55%%

60%BÎ40~70 min
60%%85%BÎ70~75 min
85%

%95%BÎ75 ~80 min
95%%10%BÎ&'()ñ

0~65 minr 225 nm
65 min*+,r 210 nmÎå

-ñ35 �Î�.ñ0.75 mL·min

−1
� 

2.2  ���$*/È0���31

[17]
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= FG�
>?£ 5 mL�B0�Få(4.0 gç

è2NHI)6
 Þß-¬Ý(97J3)50 mL#$


#$�>?£2�KL ¬Ý�M
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QP{
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 S=�6r/
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 U2.1VWX�|

���LM
Y¡Zï�B0� HPLC |�¸


[¸ 1� 

 

� 1  ��������	
��
�� 

1−+, A�2−+, B�3−UV�4−WX�Y�5−Z[/\]�6−Z[
^_�7−`Vabcd�8−`Vef�9−,aVg�10−haij�
11−`Vkl  

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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� 2  ����	
 HPLC����� 

5−mnop��6−mnoqrs�8−mnotu(S)�9−mnoBu�
13−mnov��16−mnoqrp  

Fig. 2  The HPLC common pattern of Tripterygium wilfordii 

Hook. f. 

5−triptolide; 6−triptonide; 8−wilforgine(S); 9−wilforine; 13−tripterine; 
16−wilforlide A. 
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x¬r 16ð��¹���]^6r�i�(S)
u

zZg,���7tu*p(Rt

R

){�7�¼b

(R

A

)
+|c[[f 1!f 2�LM�}f)
11

ï���$*B0� 18eg,���7tu*p

RSD r 0.262%~1.98%
�7�¼b� RSD r

99.4%~306%� 

� 1  ����	�������
������ 

Tab. 1  Relative retention time of common peaks in chromatographic fingerprint of Tripterygium wilfordii Hook. f. 

w�xyz{ 

|} ~� 

ha 

ij 

WX 

�Y 

`V 

ef 

UV 

Z [ 

/\] 

Z[ 

^_ 

`V 

kl 

,a 

Vg 

`Va 

bcd 

+, A +, B 

�� RSD/% 

1  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  0.279 0.280 0.282 0.289 0.282 0.276 0.292 0.282 0.277 0.278 0.290 0.282 1.980 

3  0.399 0.400 0.404 0.401 0.401 0.403 0.398 0.404 0.399 0.401 0.401 0.401 0.473 

4  0.502 0.502 0.500 0.508 0.508 0.506 0.501 0.506 0.502 0.503 0.504 0.504 0.579 

5 mnop� 0.569 0.554 0.564 0.562 0.560 0.571 0.558 0.580 0.568 0.564 0.570 0.566 1.25 

6 mnoqrs 0.824 0.826 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 0.871 0.867 0.863 0.863 0.865 0.478 

8 mnotu(S) 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 mnoBu 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 0.344 

11  1.23 1.23 1.24 1.24 1.24 1.24 1.23 1.24 1.23 1.24 1.24 1.24 0.421 

12  1.40 1.40 1.40 1.41 1.41 1.41 1.40 1.41 1.40 1.40 1.40 1.40 0.262 

13 mnov� 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 1.75 0.448 

16 mnoqrp 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 0.321 

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 

� 2   ����	�������
����� 

Tab. 2  Relative peak area of common peaks in chromatographic fingerprint of Tripterygium wilfordii Hook. f. 

w���� 

|} ~� 

ha 

ij 

WX 

�Y 

`V 

ef 

UV 

Z [ 

/\] 

Z[ 

^_ 

`V 

kl 

,a 

Vg 

`Va 

bcd 

+, A +, B 

�� RSD/% 

1  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 1.16 0.007 0.025 0.043 1.69 0.388 55.7 0.321 0.125 0.469 5.46 305 

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 0.249 0.272 0.619 245 

5 mnop� 0.061 0.248 0.032 0.049 0.093 1.05 0.063 3.12 0.193 0.297 0.291 0.500 183 

6 mnoqrs 0.027 0.110 0.039 0.043 0.091 0.228 0.078 0.550 0.069 0.114 0.100 0.132 113 

7  0.036 0.722 0.071 0.130 0.098 1.32 0.136 0.813 0.099 0.601 0.168 0.382 111 

8 mnotu(S) 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 mnoBu 0.217 0.935 0.242 0.364 0.421 3.72 0.999 15.0 1.30 0.645 0.481 2.21 197 

10  0.009 0.399 0.011 0.017 0.023 0.437 0.394 3.83 0.082 0.234 0.125 0.506 221 

11  0.092 4.30 0.124 0.055 0.286 4.71 1.58 13.9 0.706 1.76 1.31 2.62 156 

12  0.084 0.503 0.111 0.100 0.277 1.63 0.330 0.350 0.133 0.681 0.184 0.399 113 

13 mnov� 0.045 0.315 0.040 0.043 0.109 0.763 0.729 18.6 0.040 0.096 0.343 1.92 288 

14  0.160 2.87 0.068 0.058 0.217 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 0.246 4.37 0.012 0.276 0.240 0.501 257 

16 mnoqrp 0.007 0.335 0.016 0.025 0.022 0.067 0.070 9.35 0.014 0.084 0.052 0.913 307 

17  0.016 0.781 0.012 0.032 0.035 0.892 0.458 1.00 0.064 0.347 0.620 0.387 99.4 

18  0.029 0.345 0.005 0.029 0.043 0.484 0.062 2.40 0.028 0.090 0.079 0.327 216 
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2.4  i·¸��vN�~� 

2.4.1  ÅÆ89"ÈÂ   �Sï���$*(y

��ü)
TU2.2VWX31/È0��
�S�

B 6 �
TU2.1VWX�|���'¦
¹�i

��tu*p!�¼br�o
uzY/È0�

�{Zg,��7tu*p� RSD r 0.005%~ 

0.092%
�7�¼b� RSDr 0.112%~2.67%
f

)ÅÆd¦
ÅÆ89"_`� 

2.4.2  d¦;ÈÂ   ���$*(y��ü�

�)
L��31/È0��6 0
2
4
8
12


24 h '¦ 6 ��¹�i��tu*p!�¼br

�o
uzY/È0��{Zg,��7tu*

p RSD\ 0.021%~0.084%
�7�¼b� RSD\

0.929%~31.6%
f)/È0��\ 24 hôd¦� 

2.4.3  ��;ÈÂ   ���$*(y��ü�

�)
Ò 31 6 �/È0��
�B'¦�¹�

i��tu*p!�¼br�o
uzY/È0

��{Zg,��7tu*p� RSD r

0.020%~0.504%
�7�¼b� RSD r 5.52%~ 

36.9%
f)� !&'vN��;`� 

2.5  �������$*�l"}~  

¹���$*g,­®rj�
� �|�

l"}~
�} 11ï����$*��l"L�

ry��ü 0.624�úû 0.610�þ��� 0.681�

��ûý 0.802�	

� 0.913�	
_�� 

0.735��û�) 0.846��û�U 0.587��û�

��� 0.789��� A 0.799��� B 0.888� 

2.6  �KLLM 

� SPSS 19.0>u��7 11e�����

$*�i·¸�c[� �KLLM
uz�<

�c��
�KLH����b\]^{�KL

ghYL�� 

2.6.1  t¢�<;LM  �<�c��[f 3��

f 3 �[
���¬¢Ç����^+,c_�

n�<;Î���ôxyÇ���]^�KL 12

ä,c_�n�<;ÎKL 14ÇKL 2�KL 10

+,c_�n�<;ÎKL 2�KL 3����?

¢{���ôx¬�pä,c_�n�<;� 

� 3  �� !"# 

Tab. 3  The matrix of correlation coefficient 

� � 1 2 3 4 

mno 

p� 

mno 

qrs 

7 

mno 

tu 

mno 

Bu 

10 11 12 

mno 

v� 

14 15 

mno 

qrp 

17 18 

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 

mno 

p� 

−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 

mno 

qrs 

−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 

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 

mno 

tu 

−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 

mno 

Bu 

−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 

mno 

v� 

−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 

mno 

qrp 

 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 

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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2.6.2  H���v�\]^  �<�c�H��

!v�\]^[f 4
�n¾Ð����[f 5�

¹H��>1 r� j�
Y¡© 5 e�KL��

uv�\]^r 89.603%>85%
²Ã © 5 e�

KL��� }~
�#f����$*{ 18e

t¢�Q� 89.603%���Q
+,�`�#f

;��f 6��� 1�KL�H��r 5.672
�

u\]^r 31.511%
KL 2
3
4
10
14
18


���?¢{���ôx¬\� 1 �KLF,c

���
�)� 1 �KL�´���� 8 eKL

ij���Î�%
� 2�KLH��r 5.026


�u\]^r 59.434%
�´������¬¢�

���ôxy����]^�����^�KL 7

{ 12� 6eKLij���� 

� 4  $%&'()*+, 

Tab. 4  Total variance explained 

����� ������ 

�� 

�� 

�� 

��� 

�� 

��� 

�� 

�� 

��� 

�� 

��� 

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 

� 5  -./012"# 

Tab. 5  Component matrix 

�� 

��% 

1 2 3 4 5 

1 −0.388 −0.298  0.309  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  0.228 −0.345 −0.195 

mnop�  0.594  0.655  0.344 −0.114 −0.048 

mnoqrs  0.338  0.830 −0.339  0.127 −0.016 

7  0.143  0.832  0.101  0.112  0.250 

mnotu  0.039  0.735 −0.613 −0.165 −0.107 

mnoBu  0.505  0.644  0.089 −0.541  0.008 

10  0.644 −0.316  0.482 −0.145  0.040 

11  0.472  0.339  0.760  0.028  0.068 

12  0.322  0.863 −0.121  0.300  0.093 

mnov�  0.847 −0.363 −0.279  0.243  0.000 

14  0.816 −0.427  0.311 −0.047 −0.160 

15  0.483 −0.283 −0.450  0.442 −0.353 

mnoqrp  0.677 −0.552 −0.364  0.021  0.275 

17  0.016  0.060  0.722  0.442 −0.441 

18  0.639  0.349  0.209  0.408  0.348 
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Fig. 3  The score chart(A) and loading diagram(B) of 

Tripterygium wilfordii Hook. f. from different areas 
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Tab. 6  The rank of principal component scores and comprehensive scores 

�� ��� 1 �� ��� 2 �� ��� 3 �� ��� 4 �� ��� 5 �� ���� �� 

haij −0.996 −0.257 −0.803 −0.203 −0.316 −0.619 11 

WX�Y −0.947 −0.535 0.760 0.416 1.59 −0.210 7 

`Vef −0.071 0.848 −1.28 −0.695 −0.532 −0.092 5 

UV −0.654 0.516 −0.906 −0.373 0.502 −0.231 8 

Z[/\] 1.12 1.75 −0.750 1.38 0.344 0.928 1 

Z[^_ 0.843 0.704 1.91 0.426 0.230 0.923 2 

`Vkl −0.511 −0.789 0.006 0.198 −1.06 −0.486 10 

,aVg 2.00 −1.98 −0.813 −0.104 0.591 −0.030 4 

`Vabcd 0.457 0.513 0.959 −2.43 −0.182 0.300 3 

+, A −1.11 −0.324 0.232 0.410 0.906 −0.350 9 

+, B −0.131 −0.444 0.683 0.974 −2.08 −0.132 6 
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