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Identification of components in vitro and plasma of Jinhua Qinggan
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Abstract: As one of the "Three Drugs Three Prescriptions" anti-COVID-19 traditional Chinese medicine,
Jinhua Qinggan granules (JHQG) has been proved to have clear clinical effects. With complex medicinal flavors
and ingredients, there is no systematic research report on chemical composition in vivo or in vitro. An ultrahigh
pressure liquid chromatography-quadrupole-time of flight mass spectrometry (UPLC-QTOF/MS) method was
developed in this study to identify the components of the anti-COVID-19 traditional Chinese medicine JHQG
granules. Analyze the collected rat plasma samples after administration and explore the exposed components in
rats within 8 hours after intragastric administration. Preliminary pharmacokinetic analysis was then performed on
this basis. Through UPLC-QTOF/MS analysis and verification by standard products, a total of 77 chemical components
in JHQG formula have been identified, among which 22 compounds were highly exposed in vivo, mainly
derived from three medicinal materials of honeysuckle, scutellaria and forsythia. Through the assessment of the

blood drug concentration by the compartment model, 6 PK parameters of 4 high-exposure chemical components
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have been obtained, clarifying the metabolic characteristics of the main exposed components in JHQG briefly.

The method is simple, efficient, sensitive and accurate and provides research basis to the clarification of the

pharmacodynamics material basis and mechanism of JHQG, which has certain reference significance for the

basics and applications research of the traditional Chinese medicine prescriptions in fighting the SARS-CoV-2.
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Figure 2 The MS fragmentation pattern of neochlorogenic acid
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Figure 1  Analysis of Jinhua Qinggan granules components in

the test solution by UPLC-QTOF/MS. A: Negative ion mode high
resolution total ion current chromatogram; B: Positive ion mode
high resolution total ion current chromatogram. The number of

peak 1-77 in this figure was consistent with that in Table 1
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Table 1 Compounds identified in Jinhua Qinggan test solution and rat plasma by UPLC-QTOF/MS. RT: Retention time. “Compounds were

proved by standard references. No. 1-25 were performed in positive ion mode while 26-77 in negative ion mode

No. RT/min Compound Formula Adduct Exact Accurate  Mass error  [n vivo
1 0.624  Asparagine C,H,N,O, [M+H]" 132.054 4 133.060 7 6.82 -
2 1.186 Isoleucine CH, NO, [M+H] 131.094 8 132.102 0.97 -
3 2.501 Phenylalanine C,H, NO, [M+H]" 165.078 9 166.086 2 -0.29 -
4 4420 5,6,7,8-Tetrahydro-2,4-dimethylquinoline C,HN [M+H] 161.119 1 162.126 7 -8.27 -
5 4.420 Bornyl isovalerate C,H,NO [M+H]" 179.130 3 180.137 6 -4.06 -
6 5.628 Scopolamine C,,HO, [M+H]" 192.042 193.049 4 -1.14 -
7 5.628 6,7-Dimethoxy coumarin C,H,,0, [M+H]" 206.057 8 207.065 -0.49 -
8 5.860 Caffeic acid C,H,0, [M+H]" 180.042 4 181.049 7 0.78 -
9  6.066 Glycyrrhizin CH,,0, [M+H]' 256.073 9 257.0813 1.5 -

10 6.124 Kaempferol-3-glucoside C,H,,0, [M+H]" 448.101 3 449.108 2 1.72 -
11 6.420 Pansy flavonoid glycosides C,,H,,0, [M+H]" 578.165 579.172 2.51 -
12 6.910 3,5,4"-Trihydroxy-7-methoxy flavone C,H,,0 [M+H]" 302.079 3 303.086 3 0.94 -
13 7.076 Liquiritin* C,H,,0, [M+H]" 418.127 8 419.134 9 3.32 +
14 7.076  Yunglycoside B1 C,H, 0, [M+H]" 942.4814 943.489 6 -1.1 -
15 7.133  Kaempferol C,H,, 0O, [M+H] 286.048 1 287.055 5 1.39 -
16 7.473 Licorice flavonoid A C,,H,{0, [M+H]" 322.1212 323.128 7 2.03 -
17 7.638 Trachelogenin C,H,,0, [M+H]" 388.152 6 389.1599 1.06 -
18 8.846 3,5,3'-Trihydroxy-6,7,4'-trimethoxyflavone C,H,O, [M+H]" 360.084 9 361.092 4 1.06 -
19 8.879 24-Hydroxyglycyrrhetinic acid C,,H,O, [M+H]" 486.3343 487.341 4 -0.47 -
20 8.879 Glycyrrhizin G2 C,H,,0,, [M+H]' 838.399 6 839.407 2 1.07 -
21 9.119 Licorice benzene semifuran C,H,,0, [M+H]" 354.147 1 355.154 5 1.04 -
22 9.135 Arctigenin C,H,,0, [M+Na]" 372.158 3 395.147 1 2.61 -
23 9.243  Yunnan glycyrrhizin H C,,H,0, [M+H]" 470.340 5 471.348 2 1.87 -
24 9.243 Glycyrrhizinate C,H,0 [M+H]" 822.404 6 823.413 3 0.95 -
25 10.194 Artemisinin C C,H,,0, [M+Na]* 248.141 8 271.130 7 2.11 +
26 0.619 Asparagine C,HyN,O, [M-H] 132.052 7 131.046 6 -5.86 +
27 0.619 Glucose CH,,0, [M+COOH] 180.064 3 225.062 5 4.86 +
28 0.983 Pantothenic acid C,H,,NO, [M+CH,COO]  219.1107 278.124 5 -0.07 +
29 3.092 L-Ascorbyl 2,6-dibutyrate C,,H,0, [M-H] 316.116 2 315.108 7 1.18 -
30 5.027 Salicylic acid C,H,O, [M-H] 138.031 6 137.024 4 -0.55 +
31 5.325 Phloretic acid CH,,0, [M-H] 166.062 4 165.0553 -3.49

32 5.557 Salidroside C,,H,0, [M+COOH] 300.120 4 345.1192 -1.75 +
33 6.185 Neochlorogenic acid” C,H,O, [M-H] 354.095 353.087 8 -0.13 -
34 6.235 Caffeic acid C,H,0, [M-H] 180.042 1 179.034 8 -0.97 +
35 6.706 Plantain C,,H,0,¢ [M-H] 640.199 6 639.192 4 -1.16 -
36 7.186 Glycyrrhizin-7,4'-diglucoside C,H,,0, [M+CH,COO]"  580.178 8 639.1912 -0.72 -
37 7.567 Glycyrrhizin-4'-april glucoside C,H,0,, [M-H] 550.168 4 549.161 9 -0.51

38 7.641 Forsythiaside I' C,,H, 0, [M-H] 624.206 6 623.199 3 1.96 +
39 7.674 Rhodiola C,,H,,0,, [M-H] 610.153 8 609.146 6 0.72 -
40 7.724 Kaempferol-3-glucoside C,H,,0, [M+CH,COO]  448.1019 507.114 8 2.95 -
41 7.765 Heptamethoxy flavone C,H,,0, [M+COOH] 432.142 6 477.140 5 1.21 -
42 7.873  Brucerol C,H,,0,, [M-H] 520.1952 519.188 1.36 -
43 8.104 Puerarin C,H,;0,, [M-H] 548.154 1 547.144 2 -
44 8.121 Uralol C,H,0, [M+COOH] 370.105 5 415.103 5 0.76 -
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Continued

No. RT/min Compound Formula Adduct Exact Accurate  Mass error  [n vivo
45 8.146 Dicaffeoylquinic acid C,;H,,0, [M-H] 516.1272 515.1199 0.75 -
46 8.386 Kaempferol C,H,,0, [M-H] 346.069 345.061 8 0.48 -
47 8.386 7,2-Dihydroxy-3'4'-methylenedioxyisoflavone ~ C,H,,0, [M+CH,COO] 286.047 8 345.061 8 0.39 -
48 8.386 5,7,3'4"-Tetrahydroxy-3,6-dimethoxyflavone ~ CH O, [M+COOH] 300.063 6 345.061 8 0.65 -
49 8.460 5-Hydroxy-3,6,7,4'-tetramethoxyflavonoid C,H,O, [M+CH,COO] 358.105 4 417.1191 0.42 +
50 8.460 Liquiritin" C,H,,0, [M-H]- 418.126 3 417.1192 -0.08 +
51 8.716 Arctiin C,H,,0, [M+COOH] 5342111 579.209 4 1.82 -
52 8.774 Flavonoid glycosides B C,H,,0, [M-H] 448.1 447.092 6 -1.24 -
53 8.857 Anemarrhena saponin BII C,H, 0, [M-H] 920.496 5 919.489 9 -1.67 -
54 8.907 Luteolin CH,,0, [M-H] 286.047 7 285.040 5 -0.1 -
55 8.915 Arctol H C,,H, 0, [M-H] 750.288 5 749.281 2 -0.39 -
56 8.989 Wogonin C,H,,0, [M-H] 460.101 1 459.094 1.23 +
57 9.105 Arctiol C C,,H,,0,, [M-H] 554.2158 553.208 7 1.09 -
58 9.122 Paclitaxel C,H,,0, [M-H] 568.230 8 567.223 5 -0.01 -
59 9.171 8-Hydroxyoctanoic acid CH, O, [M-H] 160.109 4 159.102 9 -3.58 +
60 9.262  Phytophthinol C,,H,,0 [M-H] 358.1422 357.135 1.69 -
61 9.395 Artemisinin IV CH,,0, [M-H] 282.146 8 281.1392 0.35 -
62 9.659 Arctol A C,,H,,0, [M-H] 536.205 3 535.198 3 1.22 -
63 9.800 5,4'-Dihydroxy-3,7-dimethoxyflavonoid C,,H,0, [M-H] 360.084 3 359.077 1 -0.58 -
64 9.800 5,2'.4'-Trihydroxy-6,7,5'-trimethoxyflavone CH,O4 [M+COOH] 314.078 9 359.077 2 -0.37 -
65 9.816 Artemisinin I C,H,0, [M-H] 266.1517 265.144 2 -0.28

66 9.816 Deoxyartemisinin C,H,,0, [M+CH,COO] 300.063 2 359.077 1 -0.75 +
67 9.866 Glycyrrhizin V C,H,,0, [M+CH,COO] 312.1359 371.149 8 -0.92 -
68  9.866 Arctigenin C, H,,04 [M-H] 372.157 371.149 8 -0.77 +
69 10.031 Glycyrrhizin G2 C,H,0,, [M-H] 838.398 837.390 9 -0.85 +
70  10.131 Arctiol B C,H,,0, [M-H] 550.219 6 549.212 7 -1.26 -
71 10.304 Glycyrrhizinate C,H,0 [M-H] 822.404 5 821.397 6 0.81 +
72 10.577 Wogonin C,H,,0, [M-H] 284.068 7 283.061 5 0.95

73 10.685 Marinoxanthin C,,H,0O, [M+CH,COO] 314.078 9 373.092 9 -0.39 -
74 10.685 Querce marigold-6,7,3',4'-tetramethyl ether C,H,{O4 [M-H] 374.100 1 373.092 9 -0.24 -
75 10.768 Artemisinin II C;H,,0, [M-H] 248.140 8 247.133 6 -1.64 +
76  11.347 Anemarrhena saponins A2 C,,H, O, [M-H] 756.428 7 755.4212 -1.2 -
77 12.314 Anemarrhena saponins A-IIT C,,H, O, [M-H] 740.432 8 739.426 1 -2.51 -
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Figure 3 The concentration-time curve of the four main compounds. A: Phloretic acid; B: Liquiritin; C: 5-Hydroxy-3,6,7,4'-tetramethoxy-

flavone; D: Salicylic acid

Table 2 Pharmacokinetic parameters of Jinhua Qinggan after intragastric administration (n = 6)

Parameter Phloretic acid Liquiritin 5-Hydroxy-3,6,7,4'-tetramethoxyflavone Salicylic acid
t.J/h 1 0.5 2 1
C,./ngmL’ 0.429 7 4.8625 5.0520 33152
AUC, /ug'h-mL" 2.809 4 11.995 19.966 7 22.1752
AUC,_/ug-h'mL" 10.3453 16.785 8 234511 89.420 6
t,,/h 17.540 1 2.1257 43228 19.543 5
MRT/h 25.288 8 3.1622 44733 28.1515
vV /F/mLkg' 2268.695 3 150.727 7 128.203 8 292.4512
CL /F/mL-kg-h" 89.654 0 49.148 8 35.179 5 10.372 3
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