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Determination of toosendanin in Shugan pills by UPLC-MS/MS

MA Yong—qing, LIU Xiao—ming, LIU Yong-li’

( Hebei Institute for Drug Control, Shijiazhuang, 050011 )

Abstract Objective: To establish an UPLC-MS/MS method for determination of toosendanin in Shugan pills.
Methods: The analysis was performed on an Acquity UPLC BEH C g column (2.1 mm X 50 mm, 1.7 mm ) with
acetonitrile and 0.01% formic acid as mobile phase at a flow rate of 0.35 mL * min"'. The mass spectrometer was
operated in the positive ioization electrospray mode using multiple reaction monitoring ( MRM ) for analysis of
toosendanin. Results: The linear range of toosendanin was 1.115-1 115 ng* mL™' (r=0.999 9 ) and the average
recovery ( n=9 ) was 99.0%. The content range of toosendanin in 21 batches of Shugan pills was 2.40-40.0 wg- g™
Conclusion: The method was recommended to be used to formulate the assay standard of toosendanin in Shugan pills.

Keywords : Shugan pills; Toosendan Fructus ; toosendanin; UPLC—MS/MS ; multiple reaction monitoring
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Fig. 1 Chemical structure of toosendanin
1 UFEE5RY
1.1 {4

Waters 23 1) ACQUITY UPLC® W& AH 5 3% 1%,
Waters 2 F] XEVO TQ-S Jit i Y, MasslynxV4.1 43
T 4K AF; Waters 2 &) Acquity UPLC BEH Cj, 0, 35+
(21 mmx 50 mm, 1.7 wm; FRF: /g 2 ik e B
fEE ) 5 Millipore 23 F] Milli-Q #H 4l 7KHL ; Mettler 23 F]
TOLEDO XS105 HL ¥4 41K
12 ity

IS S R 35 Al s JTAR 2R X B, b [
2y K E RSB, S 111842-201102; &FHFAL, KIS
RREAL, I 6 g, HAE AR,
2 HFEEER
2.1 (A% - Bk At
211 @& R Waters Acquity UPLC BEH
Cg T35HE (2.1 mm x 50 mm, 1.7 pm ), s b 2 G
-0.01% H 27K (36:64 ), it # 0.35 mL - min”', £ I
35 °C,# MR 1 pL.
2.1.2 gk sElF

HL IS 55 1 R (ESI) B0 R, 22 Bz i il
( MRM ) ; 4045 fL IR 2.8 KV, fiff FH 5 4l A bl B

i E i

Mt 55 Hh 1 55 O R AR, v AR A 995 Lo b
HEFLAARFE 152 L-h™', EIEFSIRE 500 C 5 &
TR L 150 °C 5 B ARG SR 22 S A
B (MRM ) 7 R, W0 B8 X 43 551 R miz (=)
573.3 — 42533 mlz(—)573.3 — 531.4; 4 L JE 1Y
k25 V., Blf 8 LR 430 A 25 VORI 20 Vo JITBRE R
T PR UL 2, )R 28 % R e P AL B 8 7 Pl DL ]
3-A.B, BT EILE 4,
22 W&
221 FRYIXTEREA BB ER T BRI R
PR, I s gt ol ) 1R 2 T vl B 40l oy 1,115,
5.575.22.30.44.60.89.20,178.4 F1 1 115 ng - mL™" {4
RN, RIS, 4570
222 HHAMER BUREZERIFARA 1 ¢ b
AR, B HIEHEIE M T, RS % i A H B 50 mL, R
S NI 1 b, A, BRI A R 1
L ES] R IR, BT
23 AP S E BRI E

A3 R % W B ZR B o B R VA TR (1.115,5.575 .
22.3.44.6.89.2.178.4.1 115ng - mL™" ) %5 1 pL, #EkE
W i T AR )1 R 2R 250 TR AF e R AR 254, IR 4
2 HAR AR, DU R 2 UL Z (Y ) XF
Jrar iR (X ) EATZRPE NS, 2 hil R ifE f 2R, 75 1215
i
Y=778.74X+629.44 r=0.999 9

S5 T, )R 0T VR 2 AE 1.115~1 115 ng - mL”
0P, Pl R R AE. O IR U R R R
B, 38 o 0 A e (S) LR M (), 4% 15 M tb
(SIN)3:1 % & K H BN 0.5 ng - mL™", % 15 W L
(S/N)10: 1 B FefilE BB K 1 ng - mL7'
24 HEEPEEEE

HUEP AL, 4% “2.2.27 TR il s i i ia i
S HERE 6 W, T TH AL RSD S 1.6%, 2% BHAX

PR B
2.5 EEMRE
HUE—HERESD 0.5.1.0.1.5 g 4% 3 11 G B PR E,

Fiz 92,227 WUR J7 vk A R R W, e 2.1 TR
A AT, R E F &R 102 mg g,
RSD 4 2.7% , 25 RF Wz i E L E R AT
2.6 AR

s B AR B 1 [m]— LR i, R 29 0.5 ¢,
3 45—, A A R B A o L 3 A



547 -

‘J PA 25 ¥ 4 # 22 E  ChinJ Pharm Anal 2017,37(3)

100
A
=
N
Q
g
[}
=4
2 573.31
2 .
o 50
2
e
3
= 565. 91 571.03 571.22
566. 30 575. 34
5932 g5 ? | = i
0 T \‘ T T T T T T ‘ T T ‘
564 565 566 567 568 569 570 571 572 573 574 575 576 wm/z
59. 18
100 B
=R
~
g
2 425,07 631.23
=
=
» 50 179. 38
e 319. 15 366. 88 4015
9 125. 14 . -
% 273. 01 371. 2 530. 79
(-
0 T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 m/z
B2 JiIfEasFESA#E—SRE(A)RZERE(B)E
Fig.2 MS spectrum ( A ) and MS/MS spectrum ( B ) of toosendanin at negative ion mode
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Tab.1 Results of recovery test
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1 0.5297 9.290 6.322 15.78 102.7 101.2 2.1
2 0.550 1 9.648 6.322 15.95 99.7
3 0.5814 10.20 6.322 16.34 97.1
4 0.502 5 8.813 10.54 19.71 103.4 102.8 0.8
5 0.524 6 9.201 10.54 19.97 102.2
6 0.5353 9.388 10.54 19.75 98.3
7 0.523 5 9.181 1475 23.31 95.8 94.7 1.7
8 0.527 4 9.250 1475 23.04 93.5
9 0.5307 9.308 14.75 23.81 98.3
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Tab.2 Content of toosendanin in Shugan pills
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(' manufacture ) (1ot No.) (content )/( pg-g™")

A 15015196 9.90
A 15015054 10.0
A 15015052 10.6
A 4015302 11.7
A 3015521 11.9
A 15015195 10.7
B 1506107 20.6
B 1504110 18.4
B 1506141 19.8
D 20130602 2.40
E 150101 36.1
E 20150801 33.8
E 150301 40.0
E 20141002 229
F 140301 4.70
G 20150101 4.40
H 150104 29.0
1 150302 14.5
J 150102 8.30
K WJ631712 10.8
L 15031021 39.9
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