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[ Abstract] Objective To establish a HPLC method and fingerprints study for the
simultaneous determination of loganic acid, gentiopicroside, paeoniflorin, vitexin, liquiritin,
and ammonium glycyrrhizinatein, and other components in the alcohol extract of Mongolian
medicine Qinggan Manu-4. Methods The Agilent Eclipse XDB-C 3 column (250 mmx4.6

mm, 5 um) was used, with the detection wavelength of 230 nm for paeoniflorin, vitexin and
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liquiritin, 237 nm for loganic acid, 250 nm for glycyrrhizic acid, and 270 nm for gentiopicroside.
The mobile phase was 0.1% phosphoric acid aqueous solution-acetonitrile with gradient elution.
The flow rate was 1.0 mL/min, the column temperature was 30 °C, and the injection volume
was 10 pL. Results The mass concentrations of loganic acid, gentiopicroside, paeoniflorin,
vitexin, liquiritin and ammonium gentiopicroside in the alcohol extract of Mongolian medicine
Qinggan Manu-4 showed good linear relationships with the chromatographic peak area in
the range of 0.020 3-0.121 0, 0.053 3-0.317 7, 0.021 3-0.127 0, 0.011 5-0.069 0, 0.014 1-0.083 8
and 0.035 1-0.209 1 mg/mL, respectively (#20.999 8). The average recovery rates of the six
components were 94.75%, 99.49%, 92.32%, 95.82%, 101.29% and 98.04%, with the RSDs of
1.11%, 0.76%, 0.99%, 2.75%, 1.09% and 2.43%, respectively (n=6). The HPLC fingerprint
of the alcoholic extract of Mongolian medicine Qinggan Manu-4 was established, using the
chromatogram of sample S1 as the reference chromatogram, the control fingerprints were
generated through multi-point correction and full-spectrum peak matching. A total of ten
common peaks were identified, and after comparison with the reference substance, eight
components were identified. Conclusion The established method and fingerprints are accurate,
reliable, reproducible and specific, which provide a basis for the quality control and subsequent

development of Mongolian medicine Qinggan Manu-4.

[Keywords] Mongolian medicine; Qinggan Manu-4; Alcohol extract; Content
determination; High performance liquid chromatography; Fingerprint; Gentiopicroside;

Glycyrrhizic acid; Flavone
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Table 1. Gradient elution procedures
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Figure 1. HPLC chromatograms of Mongolian
medicine Qinggan Manu—4 alcohol extract
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Table 2. Linear relationship of six components in Mongolian medicine Qinggan Manu-4 alcohol extract

X HE et r VR (mg/mlL)
HEH R Y=9 036.2X-19.032 0.999 9 0.020 3~0.121 0
Je AR Y=11 475X-69.328 0.999 8 0.053 3~0.317 7
ASEH Y=12 302X-25.631 0.999 8 0.021 3~0.127 0
UaRIE N Y=27 669X-40.250 0.999 9 0.011 5~0.069 0
TR Y=21 913X-29.788 0.999 9 0.014 1~0.083 8
R Y=6777.6X-81.729 0.999 8 0.035 1~0.209 1
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Table 3. Content determination results of six components in Mongolian medicine Qinggan Manu-4
alcohol extract (mg/g, n=3)

% £l FEf & (mg/g) PSR (mglg) RSD(%)
AT IR 20230603 8.1930 8.230 6 0.74
20230615 8.198 2
20230629 8.300 7
Je AR 20230603 57.404 4 58.109 7 1.71
20230615 57.676 3
20230629 59.248 4
SESRE 20230603 21.946 4 22.507 5 2.97
20230615 22.3289
20230629 23.2470
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Table 4. Gradient elution procedures
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30~32 7570 2530
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Figure 2. HPLC fingerprint spectrum of 10 batches of Qinggan Manu-4
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Figure 3. Reference HPLC chromatograms of Mongolian medicine Qinggan Manu—-4 alcohol extract
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Table 5. The relative peak area of the shared peaks of 10 batches of Qinggan Manu-4

Hi's S1 S2 S3 S4 S5 S6 S7 S8 S9 S1I0  RSD (%)

1 275567 276.167 276872 278902 278358 278956 282977 281917 275567 276.167  0.94

2 132.072  130.091 129.883 131.041 129222 128676 132782 131.745 132.072 130.091  1.05

3 2529.805 2532.375 2494.864 2539.877 2561.846 2558.776 2564.151 2631.517 2529.805 2532.375  1.41

4 183.522  184.440 183.139 188438 192.177 190.069 194.678 192264 183522 184.440  2.33

5 1106.436 1112.834 1112.961 1147.412 1140.554 1132.199 1151.189 1128.013 1106.436 1112.834  1.52

6 342908 343.549 342017 360.872 390346 347713 394304 403.652 342908 343549  6.90

7 504.929 506.111 505.698 525492 530.684 511.859 537.620 543586 504929 506.111  2.93

8 259.099 259317 261.053 223558 256.434 261362 259.460 254.889 259.099 259317  4.44

9 234247 233.863 234.613 246544 232.898 233748 236.073 236.129 234247 233863  1.68

10 455874 459902 458.571 469.688 460270 462347 467.644 467.171 455874 459902  1.06
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