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Abstract: Objective To develop a liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) method for simultaneously
analyzing seven components (ginsenosides Rg;, ginsenosides Re, ginsenosides Rb;, ophiopogonin D, ophiopogonin D’,
methylophiopogonanone A, and methylophiopogonanone B) in Shenmai Injection. Methods Multiple reaction monitoring (MRM)
scan mode was used for the quantification of five saponins and two flavones. The seven constituents were separated within 15 min on a
Phenomenex Luna Cyg column (150 mm x 2.1 mm, 5 um) using a mobile phase consisted of acetonitrile and 0.03% acetic acid water
solution with gradient elution. Results The linear relationships between the concentration and peak areas of the seven target
components were ginsenoside Rg; Y=15.6 X + 1.63 x 10* ginsenoside Re Y=14 X + 5.36 x 10° ginsenoside Rb; Y =2.46 X + 4.74 x
10%, ophiopogonin D Y=11 X + 9.73 x 10% ophiopogonin D’ Y=5.56 X + 1.64 x 10°, methylophiopogonanone A Y=3.58 x 10°X +
2.33 x 10*, and methylophiopogonanone B Y=4.87 x 10°X + 2.72 x 10*, respectively. The precisions, repeatabilities, and stabilities of
the method were good for the seven components. The average recovery ranged from 95.3%—104.3%, and the precision in terms of
RSD was less than 2.4%. Conclusion The method is rapid and reliable for the determination of the seven constituents in Shenmai
Injection. Among these constituents, ophiopogonin D, ophiopogonin D', methylophiopogonanone A, and methylophiopogonanone B
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are quantified in the Shenmai Injection for the first time.

Key words: HPLC-MS/MS; Shenmai Injection; ginsenoside Rg,; ginsenoside Re; ginsenoside Rb,; ophiopogonin D; ophiopogonin

D’; methylophiopogonanone A; methylophiopogonanone B
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Table 1 Retention time (tg) and main mass parameters of seven constituents in Shenmai Injection

e} ts/min  MS; (m/z) MS, (m/z) fiigfizeE (DP) [V ftfERE (CE) /eV
ANZ 24 Ry, 38 799.6 637.5 -100 -37
ANZHAF Re 39 945.8 475.6 -90 -57
ANZRBH Ry 55 1107.9 945.6 -110 -61
F& B D 9.2 855.6 287.3 30 38
FEBED 9.3 855.6 253.3 130 45
FHBL A 4 — AT A 12.8 341.2 178.0 —63 -41
FBLA: & 43 B 133 327.0 178.0 -58 -41
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Fig. 1 Extract ions chromatograms of mixed reference solution (A), Shenmai Injection (B), Ginseng Radix

negative control solution (C), and Ophiopogonins Radix negative control solution (D)
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Table 2 Linear regression equations, LODs, and LOQs of seven constituents
&Y U AEEpay LAEJEE /(ngmL ) AR /ng  ERFR /ng

ANZE1F Ry, Y=15.6 X+1.63x10* 0.998 3 50~20 300 4.9 16.6

NS Re Y=14 X+5.36 X 10° 0.997 3 87~27 300 33 17.8

NS Rby Y=2.46 X+4.74X10° 0.999 2 62~50 000 45 13.4

FEXBHD Y=11 X-+9.73X10° 0.998 0 78~10 500 16.5 49.4

FEBAT D Y=5.56 X+1.64X10° 0.996 3 89~4 600 38.7 89.0

PO A M A Y=358X10°X+2.33X10*  0.9993 2~1190 0.4 13

RILER TS B  Y=487X10°X+2.72X10*  0.998 4 2~1380 0.1 0.4

#z3 ERENELR (n=6)
Table 3 Results of recovery of seven constituents in Shenmai Injection (n = 6)
) FEs R [ (ngmL™Y) AR [ (ngmL) PSR [ (ngmL ) CFRIEMWCR /% RSD/ %

A2 B Rg, 37 000 40 000 78 500 103.8 2.2
ANZHEA1F Re 18 100 15000 32400 95.3 3.4
NS BF Rby 37700 40 000 76 200 96.3 2.9
FLBHD 930 1000 1900 97.0 47
FEBH D 300 350 665 104.3 3.8
L2 4 ST A 54 60 111 95.0 2.9
FHBE 2 & 4004 B 74 80 157 103.7 26

x4 SEIHAP T HUERSEENELE R
Table 4 Quantitative determination of seven constituents in Shenmai Injection

JIKE 1 (ug-mL™)

e AZ A Ry A1 Re AZ AT Ry A& D AKX D' WA A 40N A WAL A 4040 B
1304013 37.0 18.1 37.7 0.93 0.30 0.054 0.074
1304023 32.8 10.5 42.3 0.77 0.46 0.063 0.085
1304053 43.2 12.3 47.7 0.63 0.28 0.061 0.092
1306183 99.8 54.8 114.0 0.26 0.19 0.140 0.230
1306193 87.3 61.9 109.3 0.47 0.22 0.039 0.180
13051832 107.6 68.9 1225 0.21 0.21 0.042 0.360
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