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Simultaneous determination of five effective components in
Qingrejiedu oral liquid using high performance liquid
chromatography-mass spectrometry
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Abstract A high performance liquid chromatography-electrospray ionization mass spectrome-
try HPLC-ESI/MS method for the simultaneous determination of five effective components in
Qingrejiedu oral liquid was developed. The HPLC separation was performed on a Zorbax SB C,,
column 250 mm x3.0 mm 5 pm using 0. 4 mmol/L sodium acetate solution containing 0. 2%
formic acid A and acetonitrile B as the mobile phase with gradient elution 0 min 10% B
0—6 min 10% B—30% B 6—15 min 30% B—39% B 15—16 min 39% B—80% B at a flow
rate of 0. 35 mL/min. The analytes were detected by ESI + -MS under selected ion monitoring
mode 0—9.7 min m/z2377 9.7—12 min m/z 411 12—14.7 min m/z 447 14.7—18 min
m/z 557 18—25 min m/z 263 . The linear ranges were 0. 050 - 50 mg/L 0.020 - 20 mg/L
0.005 -30 mg/L 0.010 - 15 mg/L and 0. 010 - 10 mg/L with detection limits of 0. 010 0. 005
0.001 0.002 and 0. 003 mg/L for chlorogenic acid geniposide baicalin forsythin and indiru-
bin respectively. The average recoveries ranged from 97.0% to 101.7%. The relative standard
deviations were less than 2.2%. This method is rapid accurate and suitable for the quality
control of the five effective components in Qingrejiedu oral liquid.
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Fig. 1 Selected ion monitoring chromatograms of a 5 standards and b a sample
1. chlorogenic acid 2. geniposide 3. baicalin 4. forsythin 5. indirubin.
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Fig. 2 Mass spectra of five standards
a. chlorogenic acid b. geniposide c. baicalin d. forsythin e. indirubin.
Na m/z 411 M +Na ~ mg/L 0.002 0.010 0.100
m/z 447 M+H ° 1.00 5.00 10.0 15.0 mg/L
m/z 557 M+ Na ° 0.003 0.010 0.100 0.500 2.00 5.00 10.0 mg/L
m/z 263 M+H ° m/z 5 pL
377 411 447 557 263 Y 3
2.2 X mg/L
1 S/
0.010 0.500 1.00 5.00 10.0 20.0 30.0 50.0 N 3 5
mg/L 0.005 0.020 0.100 0.010 0.005 0.001 0.002 0.003 mg/L
0.500 2.00 10.0 20.0 mg/L 2.3

0.001 0.005 0.020 0.200 2.00 10.0 20.0 30.0 6
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2 5 n=3
RSD Table 2 Recoveries of the five compounds n =3
Back d/ Added/ Found/ R / RSD/
2.7% 2.1% 1.8% 1.2%  2.3% Compound —-C<&roun ed/ Founds Recovery
mg mg mg % %
Chlorogenic 1.38 1.00 2.35 97.0 0.80
s acid 1.50 2.86 98.7 0.61
. . . . 2.00 3.34 98.0 0.89
Table 1 Linear ranges regression equations correlation . .
coefficients of the five compounds Geniposide 0.478 0.400 0.874 99.0 1.92
- - 0.500 0.974  99.2 1.47
Linear range/ Regression
Compound . r 0.600 1.08 100.3 1.27
mg/L equation
Baicali 1.20 1.00 2.19 99.0 0.92
Chlorogenic  0.050 -50.0 Y =5.45x10*X +3.28 x10* 0.9973 alcatin
. 1.20 2.42 101.7 0.58
acid
. i 1.50 2.70 100.0 0. 66
Geniposide  0.020 -20.0 Y =6.69 x10°X —1.06 x 10* 0.9997
. ; Forsythin 0.176 0. 150 0.324 98.7 2.18
Baicali 0.005 -30.0 =7.23 . > 0.9995
aicalin Y=7.23 x10°X +2.18 x 10 0.180 0.356  100.0 1.68
Forsythin 0.010 -15.0 Y =1.18 x10°X +2.11 x10° 0.9991 0.200 0.374  99.0 1.65
Indirubin 0.010 -10.0 Y=2.55 X106X+6.75 ><105 0.9985 Indirubin 0.101 0.080 0.180 98.8 2.06
# Y peak area X mass concentration mg/L. 0.100 0.201 100.0 1.98
0. 120 0.220 99.2 1.43
2.4
2.5
0.50 mL 9 3
3 6 3
100 mL 5
5 2 3
3 n=6
Table 3 Determination results of samples n =6
Chlorogenic acid Geniposide Baicalin Forsythin Indirubin
Sample code content/ content/ content/ content/ content/
RSD/% RSD/% RSD/% RSD/% RSD/%
mg/mL mg/mL mg/mL mg/mL mg/mL
1 2.76 2.5 0.956 2.1 2.40 1.7 0.352 2.3 0.202 2.8
2 3.02 3.4 0.924 1.9 2.68 2.2 0.382 1.9 0.268 2.5
3 2.36 3.1 1.06 2.6 2.36 2.3 0.338 3.1 0.198 3.3
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