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Simultaneous determination of ten effective components in Tongsaimai Pellets
by UPLC-MS/MS
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Abstract: Objective To establish a UPLC-MS/MS method for simultaneously determining ten components (chromogenic acid,
liquiritin apioside, calycosin-7-glucoside, cynaroside, liquiritin, ferulic acid, isoliquiritoside, harpagoside, liquiritigenin, and cinnamic
acid) in Tongsaimai Pellets. Methods A method for the simultaneous determination of the ten components was established by
UPLC-MS/MS. The analysis was performed on a Waters Acquity BEH C;gcolumn (100 mm x 2.1 mm, 1.7 pm) with the mixture of
acetonitrile and 0.1% formic acid/water as mobile phase, and the gradient elution at a flow rate of 0.3 mL/min. The analytes were
detected by tandem mass spectrometry with the electrospray ionization (ESI) source combined with multiple reaction monitoring
(MRM) mode. Results The linear relationships between the concentration and peak areas of the ten components were chromogenic
acid Y = 294.09 X + 17 624; liquiritin apioside ¥ = 19.296 X + 748.42; calycosin-7-glucoside ¥ = 670.8 X + 11 121; cynaroside ¥ =
490.45 X + 2 938.3; liquiritin ¥ = 33.489 X + 555; ferulic acid ¥ = 127.76 X + 1 343.5; isoliquiritoside ¥ = 57.87 X + 804.81;
harpagoside Y = 13.125 X—20.365; liquiritigenin ¥ = 29.057 X + 367.71; cinnamic acid Y = 72.867 X + 1 301.5 (» > 0.999 0); The
precisions, repeatabilities, and stabilities of the method were satisfactory, and the average recoveries were between 96.00% and
104.67% with the relative standard deviations no more than 3%. Conclusion The established method is specific, rapid, and accurate

for the determination of the ten effective components in Tongsaimai Pellets.
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Table 1 MS/MS parameters of ten components

[D%ix NI ¢/ min EFX (mlz) HifL s /v fffErE s /v
LR IR C6H 500 3.06 354.895>162.907 20 12
FTREH Ca6H30013 3.54 548.977>254.973 64 36
B W C»,H,,040 3.56 446.813>285.039 30 20
NSRS Cy1HayO1, 3.58 448.813>>286.959 32 20
EES:S C5H,04 3.61 416.911>254.931 40 20
il 2 1R C10H,004 3.81 194.827>144.910 20 14
FHEE C,H1,09 3.95 418.847>>256.939 34 16
e AR CasH;3001, 4.16 516.884>368.952 50 22
Hihiz CsH,0,4 429 254.989>118.969 36 20
REETR CoH;0, 4.55 148.819> 76.855 24 28
SRR TR ESI' iR AEE S ESI'
1.55¢’ 4.84¢°
( I
0 3 6 200 400 0 3 6 300 500
t/ min mlz t/ min mlz
BRI ESI” PN ESI*
1.40¢° 6.57¢°
0 3 6 200 400 0 3 6 200 400
t/ min mlz t/ min mlz
H 8 ESI" o] 52 PR ESI"
8.62¢° 5.34¢°
L ‘ [N S
0 3 6 300 500 0 3 6 200 400
t/ min mlz t/ min mlz
S ESI' ey LA EST'
1.96¢° 5.54¢" ’
0 3 6 200 400 0 3 6 200 400
t/ min mlz t/ min mlz
HHE ESI" A RE TR ESI"
5.55¢* 2.88¢°
‘ Al f il A N A | \ |
0 3 6 200 400 0 3 6 200 400
t/ min mlz t/ min mlz
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Fig. 1 Extracting ion chromatograms and MS/MS of ten components
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0.840. 0.760- 0.880 pg/mL 7R A% R A, 4 °C
RAF, &M
25 ZUXARSEER
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Table 2 Investigation of linear relationship

D %ix [HIJ= 7R r LAEJFE / (ngmL™") ERPR / (ngmL™h
iy Y=294.09 X+17 624 0.999 6 162.5~5 200 0.650
JEREH R Y=19.296 X+748.42 0.999 6 88.125~2 820 0.882
F Y=670.8 X+11 121 0.999 1 18~576 0.240
VNZASRER Y=490.45 X+2 938.3 0.999 0 7.25~232 0.290
oy Y=33.489 X+ 555 0.999 8 77.5~1 240 0.775
P 2 Y=127.76 X+1343.5 0.999 6 38~1216 0.380
s HEA Y=57.87 X+804.81 0.999 9 53.25~1 705 0.267
e A Y=13.125 X—20.365 0.999 3 26.25~420 0.525
RS Y=29.057 X+367.71 0.999 6 23.75~760 0.950
PR Y=72.867 X+1301.5 0.999 5 27.5~880 1.375
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R3 10MEPHNELER (x+5,n=3)

Table 3 Determination of ten components (x +s, n=3)

FREAH / (mgg ™)

.
ek R PR T SR AR e
20121005 11.053+0.343 11.800+0.250 0.700+0.020 0.780+0.020 13.140+0.280
20121109 11.2144+0.392 12.060+0.240 0.720+0.020 0.840+0.031 13.360+0.200
20121210 11.634+0.196 11.980+0.080 0.760+0.035 0.8101+0.030 13.380+0.140
HEvk B E / (mgg ")
W [reTeT T Tenn e
20121005 2.850%0.060 13.830+0.375 1.9354+0.165 1.950+0.050 1.460+0.060
20121109 2.82040.030 13.955+0.255 1.89040.090 2.000£0.021 1.520+0.054
20121210 2.910%0.030 14.400+0.150 1.86010.045 1.950+0.035 1.560+0.067
3 itie WAl DICAZEIFI 299057 30 29827 55 A T 4
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