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Abstract: A new method was developed for the chromatographic fingerprint analysis of Toosendan Fructus
by HPLC coupled with the charged aerosol detector (CAD) in the present study. Samples were well separated
on an Agilent ZOBAX SB C g column (4.6 mm x 250 mm, 5 um) by gradient elution using acetonitrile and water
containing 0.1 % formic acid (v/v) at the flow rate of 1.0 mL-min"'. The column temperature was 30 ‘C and the
injection volume was 5 pL. The nitrogen inlet pressure of the charged aerosol detector (CAD) was 35 psi, and
the nebulizer chamber temperature was 35 C. In addition, the method of the chromatographic fingerprints
combined with multivariate statistical analysis was effective and reasonable lead to an accurate classification of
20 batches of samples from different locations. The results showed that 28 common peaks were observed in the
fingerprint and the samples were classified into three clusters. The established method was well validated, and
showed high precision, good repeatability, and satisfactory stability. It may serve in the quality control and
evaluation of Toosendan Fructus.
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32%~38% A; 45~60 min, 38%~50% A; 60~75 min,
50% A; 75~83 min, 50%~75% A; 83~98 min, 75%~
90% A; 98~109 min, 90%~95% A.
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Table 1 The details of 20 batches of Toosendan Fructus samples

Sample No. Geographical origin Supplier
S1 Sichuan Beijing Tong Ren Tang Co., Ltd., Beijng
S2 Sichuan Herb Pharmacies of Chinese PLA general hospital, Beijng
S3 Sichuan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S4 Sichuan Local herb market in Guigang, Guangxi
S5 Sichuan Beijing Tong Ren Tang Co., Ltd.(Jixi shop), Heilongjiang
S6 Sichuan Local herb market in Dingzhou, Hebei
S7 Sichuan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S8 Sichuan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S9 Sichuan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S10 Sichuan Local herb market in Chengdu, Sichuan
S11 Yunnan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S12 Yunnan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S13 Yunnan Anguo Chinese Herbal Medicine Market, Hebei
S14 Yunnan Anguo Chinese Herbal Medicine Market, Hebei
S15 Yunnan Chengdu Hehuachi Chinese Herbal Medicine Market, Sichuan
S16 Gansu Anguo Chinese Herbal Medicine Market, Hebei
S17 Gansu Lanzhou Huanghe Chinese Herbal Medicine Market, Gansu
S18 Gansu Lanzhou Huanghe Chinese Herbal Medicine Market, Gansu
S19 Gansu Lanzhou Huanghe Chinese Herbal Medicine Market, Gansu
S20 Unknown National Institutes for Food and Drug Control
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Figure 1 Comparison of the chromatographic fingerprints by
HPLC-CAD, HPLC-ELSD and HPLC-UV with the same sample
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Figure 2 HPLC-CAD standard fingerprint marked with peak
numbers of Toosendan Fructus. Peak number 1-28 are the
common peaks which are marked by the similarity evaluation
software

Table 2 The similarity evaluation results of 20 batches of
Toosendan fructus

Sample No. Similarity Sample No. Similarity
S1 0.967 S11 0.923
S2 0.947 S12 0.975
S3 0.964 S13 0.962
S4 0.974 S14 0.861
S5 0.968 S15 0.957
S6 0.978 S16 0.866
S7 0.966 S17 0.882
S8 0.935 S18 0.916
S9 0.986 S19 0.890
S10 0.963 S20 0.975

AN, 38 BT B FH 43 A DA R 5 X R A O
SCHRUTI IR T R, R 28 AN T 6 AN i
WEBEAT THOIAFIEE 2. 1§ 15, 16 SLhRdES LLXT 5%
TE N )IBEZ (toosendanin, 13-4y 1R 2 ) AR 5+
AUy, g 8. 11, 20, 21 20 J50 i HH 40 B A STk
Ebxt, 4354 % N toosenoside A+ meliatoosenin D+
toosendanal. meliatoosenin Q (£ 3).

4 JIIRFHERRESH

BRI ERNE 3. WNBEREITTLVE M, 40
BB 21 1, 20 fE BT 2584 5 R 3 R3E (1
K. MRMIE), HREGEREGMUELSER—H. 3
[ R AHALEE & T 0.935 (I IBRF 25 A 4, 6 112K
FHARBLRE AT 0.866~0.923 2 [H] ) )1 BT 24 44 4L %,
SIS T B A AL RE S AT PR )R 1~ 24 41 2L ik«

5 JIBRFH@ERT D

SRR 1L 24 3 SRR 7 2 DTk EE 5
N 35.971% 17.378%F11 12.484%, i 3 A E s Bt
DTHRZE A 65.833%, DAIULHT 3 A3 B 1 3 A 4 SR 5
AT T AN [F G OO B 7R R 22 18] R AR ABL R 0 22
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Table 3 Characterization of some constituents in Toosendan Fructus by UPLC-Q-TOF-MS".

with reference standard

*Compound identified by comparing

Molecular

Peak No. MS and MS/MS information . Constituent Reference
weight
8 349 [M—H], 373 [M+Na]", 368 [M+NH,]" 350 Toosenoside A 11

11 531 [M—H]", 578 [M+HCOO]", 533 [M+H]", 555 [M+Na]", 515 [M+H-H,0]" 532 Meliatoosenin D 12

15 573 [M—H], 619 [M+HCOO]", 575 [M+H]", 597 [M+Na]", 557 [M+H-H,0]", 574 Toosendanin” 13, 14
497 [M+H-H,0-CH3;COOH]", 537 [M+Na—CH;COOH]"

16 573 [M—H] ", 619 [M+HCOO], 575 [M+H]", 597 [M+Na]", 557 [M+H-H,0]", 574 Toosendanin” 13,14
497 [M+H-H,0—-CH3COOH]", 537 [M+Na—CH3COOH]" (tautomeric form)

20 557 [M+H]", 579 [M+Na]", 539 [M+H-H,0]", 574 [M+NH,]" 556 Toosendanal 15

21 613 [M+H]", 595 [M+H-H,0]", 635 [M+Na]", 630 [M+NH,4]", 1 247 [2M+Na]" 612 Meliatoosenin Q 16
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Figure 3 The results of dendrograms from hierarchical cluster
analysis of Toosendan Fructus
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Figure 4 The results of scores plots from principle components
analysis of Toosendan Fructus
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TR F € B R 70 & &g D7 VAT 1 &
5, TR 20 MR IR SR A2
FUE . RN RH B 3 Mor i 7743 31 73 2K 45 R
BAH R —8 . 85 18R, 20 HL)NBF R 4
3R, BT R =T 0.935 B )HBRE-T- 2K A
0% (%5 S10. S20. S2. S1. S6. S12. S4. S9.
S5. S3. S13. S7. S15 £ S8), & I RHMBUEZEANT
0.866~0.923 Z [AI B NI MR+ X v 2L (BB 4& S11.
S16. S17. S18 F1 S19), ZETIT ) h AH AL f A% 1
S14 HEU )BT 2 AR o 3L 43 BT 34 TR F 7= Hb ok 5
R T RFEER 10 #=a ). 3 A aF
BRI R VAR b o 24 04 2H R, L5 St RE DL &5
RET 0.935, B I IARZ 8™ H =)
MR ZRAHE, AS5REAMEE R —
Btk 56 13l 4 it B HRKOA M L™ B =/
FI T 2, AR AT 0.866~0.923, HiWl™ EH
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B ZE e, ATREAR BT H R 5 VU F = B 1 b 35 A7
B SIS 2 BRI 7O A 2 5
U H 1 ™ B = 5 BAALEE AR B )RR
M. SULFIE, KI™H =S #R T RRLE R
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