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Simultaneous quantification of nine constituents in Ziziphi Spinosae Semen
by HPLC-MS
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Abstract: Objective To develop an HPLC-MS/MS method for the determination of jujuboside A, jujuboside B, spinosin, betulinic acid,
betulin, rutin, apigenin, hesperidin, and naringin in Ziziphi Spinosae Semen. Methods Analysis was performed on a Sapphire Cg column
(150 mm x 4.6 mm, 5 pm) eluted with acetonitrile and 0.1% methanoic acid solution containing 1 mmol/L ammonium acetate in a gradient
program. The flow rate was 1 mL/min, the injection volume was 10 uL, and the column temperature was 30 ‘C. The multiple-reaction
monitoring scanning (MRM) was employed for the quantification 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 The regression equations showing
linear relationships between peak areas and contents of each compound were obtained. The average recoveries of the compounds ranged from
98.04% to 101.5% and the precision in terms of RSD was in the range of 0.03%—0.74%. Conclusion The method is simple, rapid, and
sensitive. It could be used as a quantitative determination method for the nine components in Ziziphi Spinosae Semen.
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Table 1 Samples of Ziziphi Spinosae Semen
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Fig.1 MRM chromatograms of reference substances (A) and Semen Ziziphi Spinosae samples (B)and second mass spectrum of

reference substances (C)
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Table 2 HPLC-ESI-MS" data of nine constituents from Ziziphi Spinosae Semen

%y AN FRE tg/min BTER MS'(m2) MS? (m/z) DP/V CE/eV
A B A 1207.35 3.76 ESI” 1206.2 1206.2 -91 -27
RA(ZEFF B 1045.21 3.93 ESI” 1043.4 1043.4 -134 24
Wi & 608.54 3.69 ESI” 607.3 292.0 -122 =70
FIHENIR R 456.71 9.87 ESI” 4553 4553 -97 -20
M A 442.72 3.69 ESI” 487.4 487.4 -58 -13
R 270.24 435 ESI” 260.0 116.8 -80 -51
T 610.51 3.69 ESI” 609.0 300.0 -95 -49
P 7 H 610.56 3.69 ESI” 610.2 301.3 ~74 -36

A 1T 580.53 3.68 EST 579.2 150.8 -92 —56
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Table 3 Regression equations, correlation coefficients, linear ranges, LODs, and LOQs of nine constituents

5 %ix P fth 2 5 r LM E/(ngmL™")  LOD/(ngmL™)  LOQ/(ng'mL™")
MRA AT A Y=476.37 X+7.965 2 0.999 7 0.375~12.00 86.600 0 350.630 0
MRA Y B Y=353.86 X—81.920 0.999 6 0.781~25.00 104.690 0 318.800 0
W e 2= Y=74 838 X+66 546 0.998 4 0.166~5.313 0.734 4 2.4479
PR Y=245 066 X+5 000 000 0.998 7 5.469~175.0 5.469 0 10.940 0
I T Y=248.21 X+24 711 0.998 4 20.47~655.0 843.750 0 2109.4
FrRE Y=253 404 X—623.01 0.999 0 0.007~0.231 0.104 6 1.156 3
BT Y=6779.3 X+359.2 0.999 7 0.578~18.50 0.115 6 0.385 4
R e 1 Y=80123X—1207.4 0.999 6 0.156~10.00 12.500 0 31.250 0
A Y=14 562 X+65.046 0.998 7 0.012~0.375 0.0313 0.093 8
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Table 4 Determination of nine constituents in Ziziphi Spinosae Semen

F i A%ﬁ‘%ﬁﬁ(/(pg-gﬂ)

Gt MACEFTA O RAYCEFB kiR AMER  AFREE TR AT BRI AT
1 4.83 8.85 1.42 120.78 54.93 0.23 1.73 0.45 0.32
2 3.88 10.91 1.36 108.11 55.73 0.14 1.56 0.38 0.38
3 3.82 4.89 1.65 109.92 68.82 0.07 12.44 1.30 0.41
4 4.77 6.25 1.65 116.30 67.24 0.08 16.76 1.70 0.39
5 5.08 6.73 1.75 115.80 65.27 0.07 13.64 1.44 0.34
6 3.99 5.40 1.50 56.72 32.04 5.40 15.14 1.50 0.09
7 3.10 4.54 1.62 53.48 30.96 4.89 14.72 1.43 0.11
8 2.05 4.05 0.78 29.38 6.89 0.05 1.48 0.32 PNt
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