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Metabolic profiling and pharmacokinetic studies of Gardeniae Fructus aqueous
extracts by UHPLC-ESI-Q-TOF-MS/MS and UHPLC-QQQ-MS/MS
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[ Abstract] Gardeniae Fructus (GF) is one of the most commonly used medicinal and edible resources in China, renowned for its
anti-inflammatory and antipyretic effects. However, studies of the chemical characteristics, metabolic transformation and
pharmacokinetic behavior of GF in vivo remain incomplete. This study utilized mass defect filtering ( MDF) combined with UHPLC-
ESI-Q-TOF-MS/MS to analyze the in witro chemical constituents of GF aqueous extracts and its metabolites in wvivo in rats,
comprehensively characterizing 114 chemical constituents and 181 endogenous substances, including 18 prototype constituents and 163
metabolites (21 phase I and 142 phase II metabolites). Additionally, a quantitative method using UHPLC-QQQ-MS/MS was
developed to analyze the in vivo dynamics of seven bioactive compounds, and the pharmacokinetic parameters of the main active

components in the GF aqueous exiracts, namely geniposidic acid, deacetyl asperulosidic acid methyl ester, gardenoside, genipin,
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genipin 1-B-D-gentiobioside, geniposide, and crocetin, were obtained. This study conducted a comprehensive and systematic
investigation into the potential material basis and the in vivo biotransformation profile of GF aqueous extracts based on UHPLC-ESI-Q-

TOF-MS/MS coupled with MDF technology and UHPLC-QQQ-MS/MS, providing crucial evidence for further elucidating its

pharmacological mechanisms.
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Table 1 Gradient elution program for metabolic profiling
t/min A/ % B/ %
0 95 5
2 95 5
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47 5 95
52 5 95
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59 95 5
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101. 10 11 30 10
PULLALIR 15. 00 [M+H]" 329. 41 311.05 -24 -9 -22
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BB B P m/z 373.112 0 [M-H] ",
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Chemical composition analysis of Gardeniae Fructus aqueous extracts

F 4 T UHPLC-ESI-Q-TOF-MS/MS FIHE T 7K 3201k 2 43 3 b
Table 4 Chemical composition analysis of Gardeniae Fructus aqueous extracts by UHPLC-ESI-Q-TOF-MS/MS

AR, B Oy IR i, C O LAY,

No. e AER TR VIS/MS (m/2)
/min /x10

1 1.86 3-0-(3-hydroxy-3-methy!) glutaroylquinic acid Ci3Hy0000 [M-H]™ -3.9 191.055 3, 173.043 0, 161.045 6
2 1.86 quinic acid C/Hi,06  [M-H]™ 1.6 155.0349, 146.046 2
3 2.02 galioside Ci7Hy0,, [M-H]™ 2.7 241.034 38, 223.061 2, 205.032 6, 139.001 1
4 2.07 4-0-(3-hydroxy-3-methyl) glutaroylquinic acid Ci3Hy04 [M-H]™ -3.9 191.055 3, 173.046 3, 161.045 6
5 2.26 5-0-(3-hydroxy-3-methyl) glutaroylquinic acid Ci3Hy0000 [M-H]™ -3.9 191.0553, 173.046 3, 161.045 6
6 2.69 shanzhiside methyl ester Ci7Hy601 [M-H]™ -3.7 241.0712,223.060 1, 139.038 5, 101.023 5
7Y 2.73 geniposidic acid CigHp0yp [M-H]™ -4.0 211.0608, 193.050 3, 167.070 1, 149. 060 9
8 2.91 shanzhiside Ci6Hp40y [M-H]™ -0.3  229.0339, 211.060 8, 185.040 5, 167.033 1
9 3.16 jasminoside F CigHy09 [M-H+HCOO]™ 2.2 361.1492, 181.086 9, 137.095 6

10 3.26 ixoroside Ci6H2s09 [M-H+HCOO]™ 3.7 359.0276, 197.0829, 179.053 5, 125.023 3
11 3.31 loganic acid CiHpO [M+H]* -5.3 162.0925

12 3.31 protocatechuic acid C/HgO,  [M-H]™ 4.6 109.0233

13 3.62 asperuloside CigHy00p [M+H]Y -9.4 253.0685, 175.041 0, 119.049 4, 147.044 6
14 3.88 gardoside CigHy0,0 [M-H]™ -4.0 211.0608, 193.050 3, 167.070 1, 149. 060 9
15" 4.74 deacetyl asperulosidic acid methyl ester C7Hy0y [M-H+HCOO]™ -0.2 403.1251, 241.0729, 223.061 2, 193.050 3
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No. R T AER mTER MS/MS (m/2)

/min /%10

16 5.48 5-0-caffeoylquinic acid Cig g0y [M-H]™ =7.4 191.0553, 179.034 3, 173. 046 3, 135.043 7
17 5.64 deacetyl asperulosidic acid CieHx04, [M-H]~ -6.9 345.1190, 227.054 8, 209.045 7, 183.065 3
189 5.74 scandoside methyl ester Cy7H,404, [M-H+HCOO]~ -0.2 403.1210, 241.0697, 223.058 1, 193.050 3
19 5.80 jasminoside C CiHp07 [M+H]* -2.7 167.106 4, 149.096 3
20 5.83 picrocrocinic acid Ci6Ha05 [M-H]~ -4.9 165.0909, 119.033 7, 181.053 9
21" 6.73 gardenoside C7Hp401 [M-H+HCOO]™ -0.2 403.1251, 241.0729, 223.061 2, 205. 050 2
22 6.92 jasminodiol CioHi05 [M+H]? -3.2 167.106 4, 149.098 8
23 6.95 jasminoside G CieHasOg [M+H]* -2.3 185.0309, 167.106 4
24 6.98 jasminoside B Ci6Ha605 [ M=-H+HCOO]~ 0 345.1532,179.034 3, 165.056 7, 151.0727
25 7.69 jasminoside D Ci6Ha0g  [M+H]* -2.3 167.106 4
26 7.69 zataroside B CiHp07 [M-H]™ 1.2 134.039 0, 149.060 9, 165.090 9
27" 8.07 3-0-caffeoylquinic acid Cig 1509 [M-H]™ 3.7 191.0553, 179.034 3, 173.046 3, 135.043 7
28 8.62 3-O-feruloylquinic acid Cy7Hy009  [M-H]~ 3.8 193.0503, 173.043 6
29 8.74 4-0-caffeoylquinic acid CigH1g09 [M-H]™ -7.4 191.0553, 179.034 3, 173.046 3, 135.043 7
30 8.74 mussaenosidic acid Ci6H24049 [M-H]" =2.7 213.0767, 195.064 2, 169.085 1, 151.075 3
31 8.74 cryptochlorogenic acid Ci6His09 [M-H]~ 3.7 191.0553, 179.034 3, 173.046 3, 135.043 7
kR 8.84 genipin 1-B-gentiobioside Cy3H34045 [M-H+HCOO0 ]~ 2.0 549.178 6, 225.075 1, 207. 063 7,123. 043 8
33" 8.93 caffeic acid CoHg0,  [M-H]™ -0.6 135.0437, 117.195 5, 107.599 7
34 9.78 jasminoside I CpH360p, [M+H]* -6.1 331.1743, 169.122 7, 123.117 9
35 9.78 jasminol E Cooi0, [M+H]* -1.2 1511118
36 9.83 genipin 1-0-a-D-xylopyranosyl (1—6)-B-D-glucopyranoside ~ CpH3,014 [M-H]~ -1.2 225.078 1, 207.0667, 123.041 5, 101.0250
37 9.93 7-ketologanin Ci7Hp09 [M-H]™ -0.5 225.0751, 165.054 1
38" 9.98 geniposide Cy7H24019 [M-H+HCOO]~ 0.7 387.1289,225.075 1, 207.066 7, 147. 045 2
39 10.17 jasminoside A CigHy607 [M+H]Y 4.2 169.1227, 151.111 8
40 10. 17 jasminoside P CpHy0p, [M+H]Y 3.0 331.0812, 169.122 7, 123.117 9
41 10.21 jasminoside Q CpH30p, [M+H]Y -6.1 331.077 5, 169.122 7, 123.117 9
Y 10.24 loganin Ci7Hy6000 [M+H]Y 4.3 229.058 4, 211.031 8, 193.048 4
43 10.45 3-0-p-coumaroyl quinic acid Ci6His0g [M-H]~ 4.2 191.055 3, 173.043 6, 163.039 8
44 10.45 2-O-trans-caffeoyl gardoside CpsHpg0y3 [M-H]™ 2.4 325.0924,193.050 3, 179.034 3, 163.039 8
45 10.52  7-deoxygardoside C7H240,9 [M-H+HCOO0]~ 0.7 387.204 1, 225.0751, 207.066 7, 105.032 3
46 10.55 jasminoside J Ci6Hpy07 [M+H]? =2.7 167.069 4, 149.096 3
47 10. 61 4-0-p-coumaroyl quinic acid Ci6His0g  [M-H]~ 4.2 191.055 3, 173.043 6, 163.039 8
48 10. 67 4-0-sinapoyl quinic acid CisHy049 [M-H]™ -3.5 223.0612, 173.043 6
49 11. 17 5-O-sinapoyl quinic acid CigHp0y [M-H]™ -3.5 223.0612, 191.055 3, 173.043 6
50 11.23  picrocrocin CigHa07 [M+H]Y 4.2 169.1227, 151.111 8
51 11.23 jasminoside O CyH30p [M+H]Y 0.2 331.174 3, 169.122 7, 123. 1179
52 11.29 quercetin CysH,00; [M-H]™ 0.7 151.002 3, 227.033 2, 243.029 1, 255.030 0
53 11.33 isorutin CyH3006 [M-H]™ 0.5 300.026 8, 271.015 7, 255.020 2, 151.002 3
54 11.43  3-0O-sinapoyl quinic acid CigHx04 [M-H]~ -3.5 223.0612, 191.055 3
55 11.45 jasminoside E Ci6Hy07 [M+H]Y -4.2 169.1227, 151. 111 8
56 11.69 6'-O-trans-p-coumaroyl geniposidic acid CasHpg01y [M-H]™ -5.4 475.1614,355.100 1, 307.137 6, 211. 060 8
57 11.72  3-O-sinapoyl-4-O-caffeoyl quinic acid CyHys043 [M-H]™ -4.6 397.1121, 379.160 5, 353.088 6, 335.077 7
58 11.85 jasminoside K Ci6Ha07 [M+H]* -4.2 169.1227, 151.041 4
59 11.91 5-0-p-coumaroyl quinic acid Ci6His0g [M-H]~ 0 191.055 3, 173.043 6, 163.039 8
60 12.04 rehmapicrogenin CioH 1605 [M-H]~ -4.4 165.092 4, 151.076 5, 139. 112 1
61 12.93 2'-0-trans-p-coumaroyl loganic acid CpsH3015 [M-H]~ -1.7 477.1767, 357.117 2, 307.083 8, 213.076 7
62 12.93  4-0-sinapoyl-5-0-p-coumaroyl quinic acid CyHys0p, [M-H]™ -2.8 379.0887, 337.0899, 319.065 4, 223. 061 2
63" 12.93 rutin CyH30046 [M-H]™ 4.4 591.144 3, 573.116 2, 563. 154 3, 537. 104 7
64 13. 12 quercetin-3-O-rutinoside CyH30046 [M-H]~ -3.9 151.004 8, 227.034 5, 243.036 3, 255.030 0
65 13.19 6"-O-trans-p-coumaroyl genipin gentiobioside CypHy047 [M-H]™ -3.6 469.1323, 307.080 2, 225.075 1, 207. 063 7
66 13.59 isoquercetin ( quercetin3-0-B-D-glucopyranoside ) CyHy0p, [M-H]™ 2.2 300.0268, 271.025 8, 255.030 0, 151.002 3
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67 14.29 6'-0-trans-caffeoyl deacetyl asperulosidic acid methyl ester CoeH30014 [M-H]~ 4.4 325.0924,223.058 1, 205.0502, 179.034 3
68 14.43  6'-O-trans-caffeoyl genipin gentiobioside CipHy015 [M-H]~ 0 485.1271, 225.078 1, 179.034 3, 123.043 8
69 14.43  6'-O-trans-sinapoyl gardoside CyH30p, [M-H]™ 0.7 367.104 3, 211.060 8, 223. 061 2, 205. 050 2
70 14.48 kaempferol-3-O-rutinoside CyH30015s [M-H]~ 3.2 285.0412, 284.032 6, 255.030 0
71 14.59 2'-O-trans-feruloyl gardoside CoeH30013 [M-H]~ -2.4 505.1754, 355.103 9, 337.093 7, 211.080 0
72 14.71 3,5-di-O-caffeoyl quinic acid CpsHpy01p [M-H]™ 0.8 353.0886,335.0777, 191.052 5, 179.034 3
73 14.74 2'-O-trans-p-coumaroyl gardoside CpsHyg0pp [M-H]™ 3.5 475.1614, 355.107 8, 307.083 8, 211. 060 8
74 14.86 kaempferol-3-0-[ 2-0-( B-D-glucosyl ) -a-L-thamnoside CyH3001s [M-H]~ 3.2 285.0412, 284.036 0, 255.023 5
75 15.07 4,5-di-O-caffeoyl quinic acid CpsHpy0pp [M-H]™ 0.8 353.0847,335.077 7, 191.055 3, 179.034 3
76 15.45 jasminoside R CpH3404, [M-H+HCOO0] 1.3 489.1994, 323.098 0, 165.0909, 121.102 5
77 15.64 10-0-acetylgeniposide CioHas011 [ M-H+HCOO] =-3.6 429.2102, 265.071 6, 249. 148 5, 191. 109 1
78 16.07 3,4-di-O-caffeoyl quinic acid CosHpy0p5 [M-H]™ 0.8 353.0886, 335.077 7, 191.055 3, 179. 034 3
79 16.35 3-0-sinapoyl-5-0-caffeoyl quinic acid CyHys043 [M-H]™ -4.6 397.1121,335.0777, 223.058 1, 173. 043 6
80 16.41 6"-O-trans-sinapoyl genipin 1-8-gentiobioside CiHyuOp9 [M-H]™ -5.8 529.1520, 385.108 6, 225.075 1, 223.058 1
81"  16.55 crocin [ CaHesO0y [M-H]™ -2.2 651.2599, 327.1559, 283.1670, 239.178 5
82 16.57 crocin 1 C3pHy0yy [M-H]™ -8.3 327.1559, 283.167 0, 239.162 8
83 16.66  3,5-di-0-caffeoyl-4-0-( 3-hydroxy-3-methyl ) glutaroyl quinic C3;H3,0,5 [M-H]~ -3.2 497.1256,353.084 7, 335.0777, 191.0553
acid
84 16.69 6"-O-trans-feruloyl genipin 1-gentiobioside C33HypO015 [M-H]™ 0.4 531.1605, 499. 141 2, 355.077 7, 225.075 1
85 17.07 3-0-caffeoyl-4-0-sinapoyl quinic acid CyyHys045 [M-H]™ 4.1 397.1121, 223.061 2, 205.050 2, 179. 034 3
86 17.12  6'-O-trans-sinapoyl jasminoside B CyH301, [M-H]™ 4.4 385.1129, 223.061 2, 205.050 2
87 17.31 crocetin-mono-( 3-D-glucosyl ) -ester CyeH3409 [M+H]* 0 329.103 5, 311. 151 6
88 17.60 4-0-sinapoyl-5-O-caffeoyl quinic acid CyHp013 [M-H]™ 4.1 397.112 1, 367.104 3, 335.074 0, 223. 061 2
89 17.78 jasminoside T CyH305 [M-H+HCOO]™ -1.2 461.204 6, 167.107 2, 125.023 3
90 17.90 10-O-trans-sinapoyl geniposide CosH3401y [M-H]™ 0.7 367.104 3, 225.075 1, 223.061 2, 207. 063 7
91 18.00 3, 4-di-O-caffeoylquinic methylester/4, 5-di-O-caffeoylquinic C,gHyq01, [M-H]~ -2.8 367.104 3, 205.0502, 179.034 3, 173.043 6
methyl ester
92" 18.05 crocin II CisHs4019 [M-H+HCOO]™ 4.9 813.3185, 651.265 1, 489.213 0, 327.159 6
93 18.12  6'-0-trans-p-coumaroyl geniposide CreH3001, [M-H]~ 4.3 307.0802, 225.0751, 207.063 7, 190. 029 2
94 19.40 4-0-sinapoyl-5-O-feruloyl quinic acid CosH30013 [M-H]™ -0.9 397.1121, 379.917 3, 349. 140 3, 223. 061 2
95 19.71 3-O-feruloyl-4-0-sinapoy! quinic acid CosH30013 [M-H]~ 7.9 397.1121, 379. 104 7, 367. 104 3, 349. 094 3
96 19.80 3-0-sinapoyl-5-O-feruloyl quinic acid Cost30045 [M-H]™ -0.9 397.116 1, 349. 186 2, 223.061 2, 173.043 6
97 20.54  6"-O-trans-p-cinnamoyl genipin 1-B-gentiobioside C3pHy0046 [M-H+HCO00]~ 0.4 679.2247,531.1700, 225.075 1, 147.045 2
98 22.55 neocrocin C CysHgo02 [M-H]~ 2.0 825.3227,651.2651, 501.2112, 327.159 6
99 23.05 crocetin-diglucoside ester C3,Hy0,, [M-H+HCOO]~ -1.9 651.2650, 489.2130, 327.159 6, 283.170 5
100" 23.09 crocetin CyoHps04 [M-H]~ 0 239.178 5, 265.158 3, 169. 103 8
101 25.69 myrianthic acid C3HyO06 [M-H]™ -2.4 485.3256, 455.317 4, 263. 161 4
102 26.16 chikusetsusaponin CpHeeO1y [M-H]™ 2.8 631.3885, 613.380 9
103 27.67 neocrocin B CysHgo00n [M-H]~ 2.0 825.3227,651.2651, 501.2112, 327.1670
104  27.77 neocrocin E CasHgo02 [M-H]~ 2.0 825.3168, 651.2704, 501.2112, 327.159 6
105 28.05 clethric acid CyoHa06 [M-H]™ -2.4 485.3300, 473.279 5
106  28.64 neocrocin D CysHeo02n [M-H]~ 2.0 825.3227,651.2651, 501.2158, 327.159 6
107 28.71 13-cis-crocetin-8-0-B-D-gentiobioside CypHyuOy [M-H]™ -0.3 327.159 6, 283.170 5, 239.178 5
108 29.35 13'-cis-crocetin-8-0-B-D-gentiobioside CpHuO [M-H]™ -0.3 327.163 3, 283.167 0, 239.178 5
109 32.95 gardenolic acid B C3HyeOs [M-H]~ 2.3 467.3155, 441.894 1, 439.117 6
110 35.65 coronalolic acid CaoHy0y [M-H]™ 0 451.837 2, 425.907 5, 423.329 3, 407. 896 1
111 36.31 hederagenin C3oHyO0y [M-H]™ 1.5 453.3314,427.0197, 425.037 4
112 37.52 gardenolic acid A C3HyeOy [M-H]™ 0 425.1852, 423.030 2
113 39.97 ursolic acid C3oHy05 [M-H]™ -0.2 437.193 1, 411.228 1, 409.262 1
114 40.03 oleanolic acid CyHg05 [M-H]™ -0.2 437.008 9, 411.024 6, 409. 108 8

D GRS (5D,
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Table 5 UHPLC-ESI-Q-TOF-MS/MS analysis of the prototype components from Gardenia Fructus aqueous extracts in rat plasma

N s SR AFR mTER DS MS/MS
/min /%10

P1 1.45 gardoside CisHuO0y [M-H]™ 5.6 211.060 8, 193.045 9, 167.069 2, 149. 068 6
P2 1.71 quinic acid C;H;,06  [M-H] 4.2 155.030 4, 146.046 1

P3V 4.09 geniposidic acid CigHpO0y [M-H]™ -4.8 211.057 8, 193.045 9, 167.069 2, 149. 061 1
P4" 4.86 deacetyl asperulosidic acid methyl ester ~ Cj;Hy 0y [M-H+HCOO]~ -5.3  241.069 1, 193.057 3, 165.050 4, 139.031 8
P5 5.18 deacetyl asperulosidic acid CigHpOy [M-H]" -4.4  227.056 1, 209.045 4, 183.062 9

P6"  5.83 gardenoside Cj7Hy, O, [M-H+HCOO]™ 4.5 403.123 3, 241.072 3, 223.062 1, 205.049 6
P7 5.83 picrocrocinic acid CigHyOg [M-H]" 9.6 165.092 5, 119.036 0, 181.054 1

P8 7.10  jasminoside B CigHyOy [M-H+HCOO]™ -7.4 345.1582,179.031 6, 151.073 1

pP9" 7.81 genipin 1-gentiobioside CyH3 015 [M-H+HCOO]" 3.7 225.073 1, 207.066 3, 123.044 1, 101.013 3
P10"  8.59 geniposide Ci7Hy 04y [M-H+HCOO]™ .3 387.1257, 225.076 2, 227.090 0, 207. 066 3
P11 8. 54 mussaenosidic acid CigHp 0y [M-H]" -3.2  213.079 8, 169.087 0, 151.073 1

P12 10. 10 genipin 1-gentiobioside-isomer CyH3 05 [M-H+HCOO] "™ 0 225.073 1, 207. 060 4

P13 11. 69 6"-0-trans-p-coumaroyl genipin gentio- C3,Hy 0y, [M-H]~ 2.2 469.131 6, 225.073 1, 207.063 3, 163.033 3

bioside or isomer
P14  11.91 6"-0-trans-p-coumaroyl genipin gentio- C3,Hyy0; [M-H]~ 2.2 469.131 6, 307.078 2, 225.070 0, 207. 069 2
bioside or isomer

P15 13.24 3,5-di-O-caffeoyl quinic acid CysHy 0y, [M-H]™ -1.9  353.098 2, 335.074 3, 191.053 6, 179.034 3
P16 17.62 6"-O-trans-sinapoyl genipin gentiobioside C33HyO19 [M-H]~ -0.9 225.070 0, 223.052 9, 123.048 6

P17 17.74 all-trans-crocetin di-B-D-glucosyl eater CypHyuOy [M-H] 0 327.155 5, 323.090 0, 283.170 0, 239.174 6
P18" 25.19 crocetin CyoHpuOy [M+H] 1.0 115.054 7, 126.044 9, 127.049 3, 139.053 6

B2 FIREE T /K S8 5 R B P9 st e~ A st Je S J IESORE 7T RE A9 AU 2
Fig. 2 Potential metabolic pathways of geniposide and genipin 1-8-D-gentiobioside in rats following oral administration of Gardenia

Fructus aqueous extracts
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Fig. 3  Chromatograms of geniposidic acid, deacetyl asperulosidic acid methyl ester, gardenoside, genipin, genipin 1-8-D-gentiobio-

side, geniposide, crocetin, and paeoniflorin (IS)

o T MR B bR E 2 SoE iR TR (n=6)

Table 6 Standard curves and LLOQ for the seven analytes in rat plasma (n=6)

st mYEpsyi r LR PEVE I/ ng - mL ™! LLOQ/ng-mL™"
e AR Y=0. 000 676 469X-0. 001 050 59 0.997 5 10~2 500 10
X T4 R R e Y=0. 002 426 00X-0. 002 169 26 0.995 8 5~500 5
BSAe I Y=0. 004 056 96X-0. 001 330 42 0.995 6 5~500 5
e Y=0.002 510 92X-0. 001 805 13 0.995 8 5~500 5
5t Je e iU Y=0.001 893 52X-0. 001 042 54 0.998 9 5~500 5
YRS Eh Y=0.001 992 69X-0. 000 761 383 0.998 3 5~2 250 5
PULIAETR Y=0.001 563 37X-0. 010 326 3 0.996 5 20~2 000 20
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1) RE BITE£15% AN F56 0 3 2590 23 A D ) ) 222
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3.5 S E

KR IRAEF /KI5 7 F b P B 43 01 24 1
2k B R 2R LA 4, WA B EEAR ) 1S
B T, Cr 112 AUC,, (AUC,,, , W 9, HIRAE
TFKEEY G, 6 Fi B84 ik b5 25 i 23 $417E 0. 556 ~
1. 833 h PV A B de KW RS, PULL BRIy T,
(5.667+3.629) h, AEEEIE 2L & LV LT AL TR %
IR R R A 5 AR R A B A 1, RN SR ARG
574

RN N PGLT AR > & L W40 FH IR T R > mt e
e SRS > 72 S 08 1 > mt e B R > 5t e >
T JETAT 5 R PG 21 AR 24 - B it 2 2 AR A R
MG, S H RN T /K528 & s AR (3
SR T B R IH OB A R ) L (HH
AUC,.,, [ (3 426.323+1 849.517)ng-h-mL"™" ] X1
s T e =& R RIE 11 (88.387+18.017)ng-h-
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Table 7 Accuracy, precision, recovery, and matrix effect for t

he determination of seven analytes in rat plasma samples

s HN(n=6) HiE (3 d) (n=18) LS FE RN
Shb PHIRIE oo weE mWE WEE B RSD HH RSD
/ng-mL ! o< o < F
RE/% RSD/% RE/% RSD/ % /% /% /% /%
HE IR 20 8.9 5.5 9.2 5.5 115.4 5.5 92.30 4.1
200 14 2.8 13 3.1 108. 0 2.8 94. 40 2.7
2 000 -12 2.2 -12 2.9 93.00 2.2 107.2 2.3
Xof T R IR Y 10 13 3.9 14 2.8 119.6 4.0 100.9 1.0
100 12 3.0 12 5.7 106.7 3.1 94. 80 4.9
400 11 5.2 14 4.2 94.70 5.3 102.0 1.0
BRETH 10 9.7 3.3 8 3.3 114.7 3.3 103.5 4.9
100 2.0 3.9 5 6.2 106. 3 4.0 103.9 5.6
400 2.4 6.0 9. 6.1 103.5 6.1 118. 1 2.3
ae 10 11 4.7 12 4.2 116.9 4.8 103. 8 1.5
100 12 3.6 12 3.9 95.70 3.7 108.9 2.1
400 14 2.6 13 4.2 97.90 2.6 98. 50 1.5
e e ISUE 10 1.4 5.9 -0.10 4.8 111.8 5.9 92. 00 3.9
100 -0.90 2.8 3.0 3.6 91.80 2.8 97.20 2.8
400 4.2 4.6 5.1 4.5 93.50 4.7 96. 10 2.7
VRS 10 11 1.4 11 3.8 117.0 1.5 109. 5 2.6
100 12 5.1 12 5.0 99. 50 5.1 107. 1 2.6
1 800 -15 1.9 -9.8 12 96. 40 2.0 98. 60 3.8
PULIAETR 40 4.2 9.2 -4.3 7.6 92. 80 9.2 90. 00 5.5
400 13 3.9 9.9 6.2 104.5 4.0 105. 1 5.4
1 600 -7.6 7.3 -0. 40 13 108. 4 7.4 95. 60 0. 60
8 7 A TR R BUMAK P R E M (n=6)
Table 8 Stability for the seven analytes in rat plasma (n=6)
S e — LA ——
/ng-mL~ MRUEME(2s ) KEifaErk(-80C)  RERRAIEH 3 K A iR (5 °C)
e H IR 20 -7.3 -3.6 -5.1 1.7
2 000 1.4 -15 1.6 1.2
X T2 T R T T 10 -11 -9.8 -11 -9.2
400 1.0 0.8 -1.2 0.4
BEbE T 10 -13 2.9 2.1 1.8
400 -3.4 -5.3 -5.8 -11
e 10 -9.6 -14 -14 -10
400 12 1.0 13 1.5
e e IO 10 3.5 -14 -13 0.4
400 -6.4 -8.5 -11 -11
VRS i 10 -5.2 -3.6 -5.3 -6.5
1 800 0.2 2.1 -1.1 -3.5
TOLLAETR 40 -7.9 -4.5 -2.8 -5.6
1 600 4.8 6.1 8.4 13

Yy o il S LR 3 S AR LR, R IR ARSI 2]
HAEFAPLR LR 2 —" . ARFIOR Ak
f) UHPLC-ESI-Q-TOF-MS/MS 48 T 7K 428 59 i 7
HEFT T AR IR T 1E % KR O IRAE 7K 329 J5
M AR AR B, Qb ST T 32 B
HpE 20 HE B FI MDF 1) 24k SR mg | i F 4 7+ T

BT /KARM N o0 o0 BT OB R MER . 45 R R,
BEF /K32 L Mo th 114 ANME2EiLsy, it — 26
RNIES PR XS B T 3k, TRl B A%
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Fig.4 Mean plasma concentration-time curves of seven analytes in rats (x+s,n=0)

®9 WEHERRANR 2B A S8 (vts ,n=06)

Table 9 Pharmacokinetic parameters of the constituents in rats after OA (x+s,n=6)

i/ AUC, /ng-h-mL™"  AUC,_,./ng-h+mL™" C,/ng-mlL™! T,./h t,,2/h CL/L-h™'-kg™!  MRT,/h
HJCTH IR 3426.323+1 849.517 3 647.6051 545.059  765.891x346.016  1.83320.258  2.098+1.141  0.327£0.161  3.218=0.729
it 27, T 2 B i R 124. 668+67. 65 236. 563+105. 594 35.838+13.064  1.583+0.492  3.628+2.897  5.266x3.11  2.429+0.677
BT 88.387+18.017 169. 619£103. 31 35.024+5. 992 1.5£0.447  2.189+1.59  7.787£3.917  1.8050.219
T 115. 059+31. 679 162. 603+64. 684 49.994+12. 961 1.00£0.57  2.011x0.884  7.109+3.113  1.597+0.138
T AU 89. 38422, 588 176. 178+139. 672 69.389+4. 1 0.556+0.262  2.432+3.155 7.5+2.931  1.056%0.229
e 2701.019+751.202 2 710.799+760.509 1 022.88+236.853  1.208+0.6 1.071£0.058  1.20820.6  2.177+0.338
TELTAERR 735.766+451.393  1772.46+1 187.809  82.626+50. 55 5.667+3.629 13.941£7.799  0.811x0.506  6.917x1. 645
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