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Simultaneous Determination of Five Effective Components in Shuanghuanglian Tablet by UPLC-MS/MS
YIN Ai-ling, TAN Xuan-zhong* ( Nanjing Hospital of Traditional Chinese Medicine, Nanjing 210029, China)
[ Abstract | Objective; To establish a HPLC-MS/MS method for simultaneously determining five

components ( chronogenic acid, phillyrin, forsythoside A, luteoloside, rutin) in Shuanghuanglian tablets.
Method: Waters Acquity BEH C gcolumn (2.1 mm X 100 mm, 1.7 pm) was adopted and eluted with the mobile
phase of acetonitrile and 0. 1% formic acid/water in a gradient mode at a flow rate of 0. 4 mL +min~'. The analytes
were detected by tandem mass spectrometry with the electrospray ionization ( ESI) source in the multiple reaction
monitoring ( MRM ) mode. Result; Ten compounds showed a good linear relationship (r > 0.999);
precisions, repeatabilities and stabilities of the method were good, and the average recoveries were between 96%
and 104. 67% with the relative standard deviations of no more than 3% . Conclusion: The established method is
highly repeatable, rapid and accurate and can be used for the determination of five effective components in
Shuanghuanglian tablets.

[ Key words ] UPLC-MS/MS; Shuanghuanglian tablets; chronogenic acid; phillyrin; forsythoside Aj;

luteoloside ; rutin
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2.1 %4  Waters Acquity BEH C, {0 i #
(2.1 mm x 100 mm, 1.7 um), W HH Z I (A)-
0.1% BYHER K (B) BEEE ¥R (0 ~ 1.5 min, 90% B
1.5 ~4.0 min,90% ~40% B;4.0 ~4.2 min,40% ~
10% B;4.2 ~5.2 min, 10% B;5.2 ~7 min, 10% ~
90% B;7.0 ~8.0 min,90% B) , ¥ 0. 4 mL-min "',
R S5 pL, AR 40 C,

2.2 ik Waters = 5 P 2% FF & B B 3% Y
(TQD) , iM% 55 8 5~k (EST) , 22 F i e I o 49 4
B (MRM) I 7€ 5 6 40 48 1 [ 4 000V, 4 £L &
60 V, JIi ¥ SR BE 450 °C, ¥ 77 <M i B3 8 000
L-h™' 05 Fhaior 8 1 X Y ve 3 (m/z) (4R JEER (ES ™,
354.895 > 162.907 ), i& % ¥ (ES', 556.91 >
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302.93), WHE 1,
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Fig.1 Total ion chromatograms of five compounds
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2.3.2 RAXESEEAEES KSR
R R A R HR B AT R IR

- 58 -

B 10 mL &, T B 25 2 20 B2, 145 4 i3 T
U REE 4 5.2,0.923,0.976,0.232,0.92 mg- L'
MYTE A X B AU 4 CORAE 5 H S
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RIS OG-0, 1% W R K (1:9) Fi BE Bl R 51 Wk B
TR A R HROT S MR (&% J5EER 5200, 2 600, 1 300,
650, 325, 162.5 wg - L' i ¥ # 923, 461.5,
230.7, 115.3, 57.6, 28.8 pg- L' %A A
976, 488, 244, 122, 61, 30.5 pg-L~'; K JR &
232, 116, 58, 29, 14.5, 7.25 pg-L™'; 2 7920,
460, 230, 115, 57.5, 28.75 pg-L™', #% M 2.1,2.2
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Table 1 Liner range, regression equation and quantitation limit of

5 compounds

LR ‘ X EER

5y ] Rty R ) !
/pg L~ A /ug- L

S5 R 162.5 ~5200 ¥ =294.09X +17 624 0.999 6 0. 650
RN 28.8 ~923 Y =19.296X +748.42 0.999 6 0.982
HEREETF A 30.5~976 Y =670.8X +11 121  0.999 1  0.240
ABREAF  7.25~232 ¥ =490.45X +2938.3 0.999 0 0.290
T 28.75~920 Y =13.125X -20.365 0.9993 0.525

2.5 WEEHEE BN, ERE A 6 il
o RN GRIFR AT RSB T A FUR R
FAT O T Ry e TE AR RSD 4 5 R 2.0% ,0.7%
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Table 2 Recoveries of five components of Shuanghuanglian
tablets (n =3)
B HE ity v i JIA HUEGS = Elf#  RSD
/ng /ng /ng /% /%
2 i iR 2804.16  2243.12  5097.75  99.82 1.5
2 804. 16 2 804. 16 5 496. 15
2 804. 16 3 364.94 6 210. 17
JeiRER 300. 24 240. 19 535.03 97.31 1.6
300. 24 300. 24 588. 47
300. 24 360. 29 653.92
R A 580. 28 464.22 1065.39  99.49 2.0
580. 28 580. 28 1148.95
580. 28 696. 33 1248.53
A R B 213.59 170. 87 388.31 100.15 2.1
213.59 213.59 431.93
213.59 256. 31 459. 61
T 462.71 370. 16 826.40  99.14 1.5
462.71 462.71 944. 13
462.71 555.25 990. 92

2.9 FERERERINE 3 S RRGEE AR
2.3.1 TR ik A B P47 A5 45 2 AR U RE 3
By R BT, AR B & B ) & AR LR 3,
£3 WHERSHS AN HESEBAUE(n=3) g/}

Table 3 Results of five compounds content determination (n =3)

mg/ tablet
= SRl BT BT A ORRRET T
20130906  11.053 2.109 3.865 1.422 3.082
20131209 11.214 2.502 3.912 1. 602 3.193
20140104  11.634 2.311 4.012 1.902 3.393
3 it
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