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Simultaneous determination of seven components in Qutan Zhike
granules by QAMS
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Abstract: We have established a quantitative analysis of multi-components by single marker method (QAMS)
for the simultaneous determination of apigenin-7-glucuronide, quercitrin, yuankanin, luteolin, apigenin, hydroxy-
genkwanin, and genkwanin in Qutan Zhike Granules. The chromatographic column used was an Agilent EC-C18
(150 mm x 4.6 mm, 4 um), the mobile phase was methanol-0.15% phosphoric acid solution (gradient elution), and
the detection wavelength was 338 nm. Apigenin was chosen as the internal reference standard, the relative correc-
tion factors for the six components were determined by multi-point correction method and included apigenin-7-
glucuronide, quercitrin, yuankanin, luteolin, hydroxygenkwanin and genkwanin. According to the two-point correc-
tion method combined with the relative retention time correction of the components to be tested, the peak location
was determined. The contents of these seven compounds in 10 batches of Qutan Zhike Granules samples were
determined with relative correction factors, and the relative error (RE) was used to compare the results to that of
the external standard using the External Standard Method to verify the accuracy of QAMS. The relative correction
factors for apigenin-7-glucuronide, quercitrin, yuankanin, luteolin, hydroxygenkwanin and genkwanin were 1.762 8§,
2.310 4, 1.898 4, 1.282 8, 1.191 3 and 1.066 9, respectively. RSDs of the relative correction factors were all lower
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than 3%. The peaks for each constituent were accurately located by the two-point correction method combined

with relative retention time correction, and the predicted retention time was close to the actual retention time. The
relative error of the contents by QAMS and determined by ESM in 10 batches of Qutan Zhike Granules were

between —5% and 5%. This content determination method can be used for the simultaneous determination of seven

components in Qutan Zhike Granules.

Key words: Qutan Zhike granule; relative correction factor; quantitative analysis of multi-components with

single marker; external standard method; two-point correction method
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Figure 1 HPLC chromatograms of mixed references (A), Qutan
Zhike granules (B), negative sample of Genkwa Flos (C), negative
sample of Rhododendron Mariae Folium et Cacumen (D). 1: Api-
genin-7-glucuronide (AGC); 2: Quercitrin (QT); 3: Yuankanin
(YK); 4: Luteolin (LO); 5: Apigenin (AG); 6: Hydroxygenkwanin
(HGK); 7: Genkwanin (GW)

Table 1 Linear relationships of seven components

Analyte  Regression equation R Linear range/ug-mL"
AGC Y=143.32x+1200 0.998 7 34.83-348.26
QT Y=1133x+22.354 0.9999 2.71-27.10
YK Y=137.55x+38.745 0.9999 3.47-34.72
LO Y=205.66 x +5.793 0.999 9 0.65-6.48
AG Y=261.23x+69.789  0.999 9 3.32-33.20
HGK  Y=21828x+57.661 0.9999 2.79-27.88
GW Y=24433 x+81.570  0.9999 3.78-37.84
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Table 2 Relative retention time of 6 components. C: BDS

Hypersil C18; C,: Phenomenex Kinetex C18; C,: Agilent EC-C18

t

Instrument Column R

GC/AG tOT AG tYK AG ll QIAG. tHGK G t(i\N’ G

Agilent 126011 C, 0.563 0.590 0.681 0.851 1.156 1.219
C, 0.585 0.614 0.664 0.856 1.106 1.162

C, 0.654 0.681 0.722 0919 1.073 1.117

Waters €2695 C, 0.635 0.662 0.699 0.897 1.082 1.128
Shimadzu LC-20A C, 0.652 0.677 0.716 0.901 1.078 1.121
Average 0.618 0.645 0.696 0.885 1.099 1.149
RSD/% 5.993 5.632 3.102 3.013 2.791 3.328
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% B I B] (¥) RE 48 XHE BRAIC (< 2%), BAEF =i .
B, FF SRR -7 A RS R AN T AT SR N SRS IEVE
SEAT, FA 4RI R4y SR L AFRE f B I T8) 326 4T 5E 7,



WRERACAE 0 2 VP25 ) I 00 5 % o b R AR, o 7 8 Rl 10 5% 3409
Table 3 Peak time to locate chromatographic peaks predicted by correction equation. M: Measured value
Instrument Column Correction equation Retention time /min
AGC QT YK LO AG HGK GW
Agilent 126011 C, Actual M 26.985 28.124 29.794 37.959 41284 44307  46.098
C Y=1.1204 x - 10.301 Actual M 20.226 21.210 24.468 30.587 35.955 41.580  43.812
Forecast 19.933 21.209 23.080 32.228 35.953 39.340 41.347
RE% 1.446 0.003 5.671 -5.366 0.004 5.387 5.624
C, Y=1.1046x-79278 Actual M 22.058 23.139 25.007 32.260 37.676 41.653 43.791
Forecast 21.880 23.138 24.983 34.002 37.674 41.014 42.992
RE% 0.806 0.005 0.095 -5.398 0.004 1.535 1.823
Waters €2695 C, Y=1.0305x-24791 Actual M 25.423 26.504 27.988 35.945 40.066 43.335 45.189
Forecast 25.329 26.503 28.224 36.638 40.064 43.179 45.025
RE% 0.371 0.006 -0.843 -1.926 0.005 0.359 0.363
Shimadzu LC-20AT C, Y=1.0406x-0.5322 Actual M 27.668 28.733 30.386 38.235 42.427 45.728 47.551
Forecast 27.549 28.734 30.472 38.968 42.428 45.573 47.438
RE% 0.431 0.003 -0.283 -1.918 0.003 0.339 0.239

Table 4 Content (ug-g") of seven components determined by quantitative analysis of multi-components by single marker method (QAMS)
and external standard method (ESM). RE% = (QAMS - ESM) / ESM x 100%

Component  Method S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
AG ESM 18.118 18.394 21.152 18.061 24.229 23.714 16.190 24.668 27.406 28.911
LO ESM 3.682 3.813 4.120 3518 5.129 4.049 2.662 5.037 5.323 5.442

QAMS 3.575 3.704 4.006 3.416 4.959 3911 2.553 4915 5.154 5.271
RE% -2.898 -2.868 -2.775 -2.895 -3.318 -3.417 -4.070 -2.413 -3.165 -3.140
QT ESM 13.504 14.248 15.102 20.115 18.599 8.735 9.987 25.274 10.568 9.851
QAMS 13.208 13.938 14.785 19.668 18.134 8.529 9.696 24.862 10.331 9.635
RE% -2.193 -2.177 -2.097 -2.222 -2.504 -2.360 -2.923 -1.628 -2.244 -2.190
HGK ESM 12.562 12.464 13.996 11.722 25.675 14.329 8.895 18.359 21.100 21.812
QAMS 12.270 12.177 13.682 11.454 24.985 13.973 8.657 18.057 20.576 21.275
RE% -2.319 -2.299 -2.244 -2.293 -2.686 -2.481 -2.672 -1.647 —-2.484 -2.460
YK ESM 17.228 18.022 9.870 13.963 18.029 10.268 8.095 21.137 19.873 18.664
QAMS 16.510 17.259 9.578 13.427 17.458 10.168 8.081 20.572 19.211 18.090
RE% -4.169 -4.236 -2.956 -3.837 -3.166 -0.979 -0.172 -2.669 -3.334 -3.075
AGC ESM 158.394 158.006 132911 126.222 104.552 129.579 92.355 142.559 194.241 192.658
QAMS 156.339 155.945 131.850 125.220 107.226 131.364 95.019 145.189 193.728 192.415
RE% -1.297 -1.305 -0.798 -0.794 2.558 1.378 2.884 1.845 -0.264 -0.126
GW ESM 16.745 15.786 19.737 13.954 27.120 25.434 16.152 20.978 29.944 31.598
QAMS 16.282 15.356 19.200 13.581 26.300 24.664 15.630 20.567 29.064 30.674
RE% -2.763 -2.722 -2.720 -2.680 -3.027 -3.025 -3.232 -1.961 -2.939 -2.925
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TEFR 4 1o IR ARG CR B3 B 3] RSD 3578 F 5% R H
PR PR TE VI, S 2R -7 T TR A A
S REF/INT 2% W0— 0 22 V11 58 A7 4 454 AR (R B
I (VRN s B2 I3, W] DA B HE A 2 £, JCHOE & 1F
MRSy B %, HAHARIE 5 2 5 .
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