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Simultaneous quantification of eight constituents in the seed of Forsythia
suspense (Thunb.) Vahl by HPLC-MS/MS method
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Abstract: Objective To develop an HPLC-MS/MS method for the simultaneous determination of forsythoside A, phillyrin, forsythiaside, rutin,
quercetin, isoquercitrin, ferulic acid, and hesperidin in the seed of Forsythia suspense (Thunb.) Vahl. Methods Chromatographic separation was
performed on a Diamonsil C;g column (150 mm x 4.6 mm, 5 pm) with linear gradient elution of methanol and 0.1% formic acid at a flow rate of
800 pl/min, and the injection volume was 10 pL. Multiple-reaction monitoring (MRM) was employed with switching electrospray ion source
polarity in negative mode. The ion spray voltage was set at —4 500 V and the turbo spray temperature was maintained at 650 ‘C. Results All
calibration curves showed good linearity within the test ranges. The average recoveries of the compounds ranged from 98.1% to 101.8%. The
precisions (RSD) for the investigated components were less than 0.84%. The contents of forsythoside A, phillyrin, forsythiaside and rutin are
higher than quercetin, isoquercitrin, ferulic acid and hesperidin. And the average contents of forsythoside A, phillyrin, forsythiaside and rutin
are 1 609.78, 80.08, 86.64 and 373.86 pg/g, respectively. Conclusion An efficient, rapid, and sensitive method is first established for the
qualitation and quantification of eight major components in the seed of Forsythia suspense (Thunb.) Vahl. The satisfactory results demonstrate that
the method could be applied as a reliable quality control method for the seed of Forsythia suspense (Thunb.) Vahl.
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Table 1 The seed of Forsythia suspense (Thunb.) Vahl samples
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Fig. 1 Multiple-reaction monitoring chromatograms of reference substances (A) and the seed of Forsythia suspense (Thunb.)

Vahl samples(B) and second mass spectrum of reference substances (C)
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Table 2 HPLC-ESI-MS" data of eight components from the seed of Forsythia suspense (Thunb.) Vahl
D% AT 53 B tp/min MS, (m/z) MS, (m/z) DP/V CE/eV
U N ERE N 624.59 2.69 623.2 160.9 -85 -50
TERAF 534.56 4.67 533.2 3712 22 -22
HERR & 608.54 4.67 371.1 356.1 -57 -26
T 610.51 4.30 609.2 300.0 -89 =50
i e 302.23 6.11 301.0 150.9 -57 =30
st B T 464.38 439 463.1 300.0 -79 -36
R BE PR 194.19 4.12 193.0 133.9 -27 24
P8 iz ¥ 610.56 432 609.3 301.0 —66 -35
#3 SMHARIEITATR. HERE. Z&MSEE. LOD #1 LOQ
Table 3 Regression equations, correlation coefficients, linear ranges, LOD, and LOQ of eight compounds
5% PRt th 277 18 r LMEIE I/ (ugmL ™) LOD/(ng'mL ™) LOQ/(ng'mL™")
U NERE N Y=68 568 X+5X10’ 0.998 1 70.875~2 268 35.438 94.500
R Y=699.29 X+12 758 0.997 8 6.927~221.6 346.328 692.656
NG 2 Y=6106.7 X+87 386 0.996 1 6.497~207.9 32.484 64.969
=N Y=70561 X+9X10° 0.996 5 19.688~630.0 19.688 39.375
i e 3% Y=584 408 X+2X10° 0.999 1 0.980~31.350 1.959 4.898
S R Y=271 578 X+266 562 0.996 0 0.295~9.450 0.591 2.953
R B 1R Y=51240 X+19 269 0.996 1 0.074~2.375 1.484 3.711
P8 1 Y=6X10°X+357 139 0.996 3 0.012~0.375 0.059 0.117
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Table 4 Contents of eight active components in the seed of Forsythia suspense (Thunb.) Vahl
- U > (ngg )
HERBET A LN HRR R T it B %= S e P ZR TR At
1 1458.26 57.03 48.01 379.78 1.95 2.01 2.02 0.24
2 1952.51 120.42 103.93 546.55 1.98 1.61 1.81 0.35
3 1720.82 190.30 183.92 555.51 0.21 1.81 0.79 0.31
4 1632.93 195.12 179.62 467.54 0.56 1.48 0.52 0.37
5 1633.12 61.60 54.56 447.76 3.08 0.86 1.61 0.26
6 1515.50 52.99 48.31 322.86 2.26 0.58 1.30 0.23
7 151547 46.70 100.66 461.62 1.06 0.54 2.53 0.33
8 192427 91.09 109.77 386.68 1.32 1.45 1.05 0.24
9 1 807.99 68.17 60.45 461.90 2.60 0.89 1.47 0.37
10 1 690.50 23.84 43.40 152.95 0.27 0.84 1.30 0.10
11 979.01 26.98 50.58 53.80 0.08 0.94 0.16 0.05
12 1 486.92 26.71 56.51 249.32 0.64 0.50 0.59 0.10
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