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Abstract Objective: To establish quantitative method for simultaneous determination of eleven components in
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Shenmai injection by ultra high performance liquid chromatography ( UHPLC ) , and to perform assay of Shenmai

injection. Methods : The analysis was performed on a Aglient Eclipse plus C5 (2.1 mm x 50 mm, 1.8 pm ) column.
The column temperature was 30 °C . The mobile phase consisted of acetonitrile and water with gradient elution at a flow
rate of 0.3 mL * min~'". The UV detection wavelength was set at 203 nm. Results: The linear ranges of ginsenosides
Rg,, ginsenosides Re, ginsenosides Rf, ginsenosides Rb;, ginsenosides Re, ginsenosides Rb,, ginsenosides
Rb;, ginsenosides Rd, 20 (S ) —ginsenosides Rh,, 20 ( S ) —ginsenosides Rg, and 20 ( S ) —ginsenosides Rg; were
0.095-0.380 mg * mL™" (r=0.992 3 ), 0.055-0.220 mg * mL™" (r=0.992 2 ), 0.025-0.099 mg* mL™"' (r=0.999 9 ),
0.004-0.019 mg - mL™" (r=0.999 3) , 0.005-0.022 mg - mL™" (r=0.999 4 ) , 0.156-0.626 mg* mL™"' (r=1.000) ,
0.067-0.268 mg* mL™" (r=1.000 ) , 0.058-0.234 mg - mL™' (r=1.000 ) , 0.007-0.031 mg * mL™' (r=0.999 8 ) ,
0.032-0.130 mg * mL™' (r=1.000 ) and 0.007-0.028 mg mL™"7=0.999 2 ) , respectively. The mean recoveries
(n=6) were in the range of 91.4%-100.8% with RSDs of 0.34%-3.4%. The contents of above—mentioned eleven
constituents in samples were 0.138 7-0.173 0, 0.086 8-0.108 7, 0.033 0-0.043 5, 0.009 9-0.013 4, 0.011 0-0.016 0,
0.175 8-0.295 4, 0.085 0-0.133 9, 0.066 6-0.118 4, 0.008 4-0.015 0, 0.033 3-0.065 5 and 0.009 5-0.016 8
mg * mL™". Conclusion : The established UHPLC method is reproducible, stable and controllable, which can be

used to determine the eleven ginsenosides in Shenmai injection.
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32~39 min, 28%A — 36%A , 39~49 min, 36%A —
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Rg)

1 NNMREENER(A)LSZEHEER(B)MZANE(C)BLE

Fig.1 UHPLC chromatograms of eleven reference substances ( A ), the Shenmai injection sample ( B ) and blank control ( C )
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Tab.1 Linear relationship of eleven reference substances

% [ 5 5 e
( constituent ) ( regression equation ) (linear range )/ ( mg * mL™") '
ANZ A Rg, (ginsenosides Rg, ) Y=944.33X-4.716 0.095~0.380 0.992 3
AZ 21T Re ( ginsenosides Re ) Y=878.69X—4.044 0.055~0.220 0.9922
ANZ AT Rf( ginsenosides Rf ) Y=1060.7X-1.617 0.025~0.099 0.999 9
20(S)— AZ A Rh, (20( S ) —ginsenosides Rh, ) Y=1072.2X+0.080 0.004~0.019 0.999 3
20(S) - AZ A Rg, (20(S) -ginsenosides Rg, ) Y=988.68X-0.293 0.005~0.022 0.999 4
ANZH Rb, (ginsenosides Rb, ) Y=664.29X-5.625 0.156~0.626 1.000
AZ A Re (ginsenosides Re ) Y=632.85X-2.495 0.067~0.268 1.000
ANZ B Rb, ( ginsenosides Rb, ) Y=717.36X-2.754 0.058~0.234 1.000
ANZIEAF Rb, ( ginsenosides Rby ) Y=700.99X-0.036 0.007~0.031 0.999 8
AZHAF Rd ( ginsenosides Rd ) Y=821.77X-3.070 0.032~0.130 1.000
20(S) - AZ A Rgy (20(S) —ginsenosides Rg; ) Y=1099.9X-1.522 0.007~0.028 0.999 2
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Tab.2 Results of recovery

o J?ﬁ it JA: HUEEST g cmllie RSD/
( constituent ) (original (added ( measured (average %
amount ) /mg amount ) /mg amount ) /mg recovery ) /%
NS AT Rg, ginsenosides Rg, ) 0.086 5 0.095 1 0.189 1 99.8 0.61
AZ B3 Re ( ginsenosides Re ) 0.0539 0.0551 0.108 1 100.8 0.91
ANZIEAF RE( ginsenosides Rf) 0.0218 0.0250 0.047 6 98.2 1.41
20(S) - AZ A Rh;20(S) —ginsenosides Rh, ) 0.006 7 0.004 8 0.0115 99.6 1.4
20(S)- AZIEH Rg, (20(S)—ginsenosides Rg, ) 0.008 0 0.005 6 0.013 5 100.2 0.98
ANZRBH Rb, (ginsenosides Rb, ) 0.1477 0.156 6 0.307 4 99.0 0.98
AZ AT Re (ginsenosides Re ) 0.067 0 0.067 0 0.1393 96.2 1.0
AZ AT Rb, ( ginsenosides Rb, ) 0.059 2 0.058 8 0.1192 98.9 0.42
AZ:2H Rb; ( ginsenosides Rb; ) 0.007 5 0.007 8 0.0158 96.7 0.40
AZ A Rd (ginsenosides Rd ) 0.0328 0.032 8 0.066 3 98.8 0.34
20(S) - AZI24F Re, (20( S ) —ginsenosides Rg; ) 0.008 4 0.007 2 0.017 1 91.4 3.4
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Tab.3 Average results of Shenmai injection determination

/H\E ( content )

i Sy
% (
( constituent ) 5 1706271 5 1611071 5 1611081 ' 1611082 average
(Lot No.1706271) (Lot No.1611071) (Lot No.1611081) (Lot No.1611082 ) content )
ANZIEAF Rg, ginsenosides Rg, ) 0.173 0 0.138 7 0.1427 0.146 8 0.1503
218 g
NS AT Re (ginsenosides Re ) 0.107 8 0.086 8 0.089 6 0.091 3 0.0939
AZ B4 RI(ginsenosides Rf ) 0.043 5 0.033 0 0.0336 0.0337 0.036 0
20(S)- AZH1T Rh, 0.013 4 0.009 9 0.0100 0.0106 0.0110
(20(S)—ginsenosides Rh, )
20(S)- AZHH Rg, 0.016 0 0.0110 0.0111 0.0117 0.0125
(20(S)—ginsenosides Rg, )
AZ AT Rb, ( ginsenosides Rb, ) 0.295 4 0.1858 0.175 8 0.1811 0.209 5
AZ B4 Re (ginsenosides Re ) 0.1339 0.089 4 0.0850 0.0872 0.098 9
AZ 5 1F Rb, ( ginsenosides Rb, ) 0.118 4 0.071 1 0.066 6 0.068 0 0.0810
AN Rb; ( ginsenosides Rb; ) 0.0150 0.009 1 0.008 4 0.008 5 0.0103
AZ B4 Rd (ginsenosides Rd ) 0.065 5 0.036 0 0.0333 0.034 3 0.0423
20(S)- AZBAT Rey 0.016 8 0.0105 0.009 5 0.010 1 0.0117
(20(S)-ginsenosides Rg; )
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