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Abstract: Objective To study the prototypes and their metabolites of Jianpi Yichang Powder ({&/%25i/###0) in normal rats by
UPLC-Q-TOF/MS, and summarize the metabolic rules of different types of compounds in vivo. Methods The separation was
performed on Agilent ZORBAX Eclipse Plus Cis column (100 mm x 2.1 mm, 1.8 um) with methyl alcohol (A) and 0.1% formic acid
water (B) as the mobile phase by gradient elution, and the flow rate was 0.4 mL/min, the column temperature was 30 °C. The
electro-spray ionization (ESI) was applied for the qualitative analysis of chromatographic effluents under the positive and negative
ion modes. Results A total of 34 prototypes and 79 metabolites were identified from rat plasma, urine, and feces. The main
metabolic pathways mainly included oxidation, reduction, methylation, glucuronic acid binding, sulfuric acid binding and so on.
Conclusion The rapid and effective qualitative identification of the xenobiotics of Jianpi Yichang Powder in rats would provide a
material basis for revealing the mechanism of action of its functional components.
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Fig. 1 Extracted ion chromatograms (EICs) of prototypes in rat biological samples
F=1 KEEYHERF IPYCS [FE 5 H UPLC-Q/TOF-MS 1
Table 1 UPLC-Q/TOF-MS data of prototypes of JPYCS in rat biological samples
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H—COy]~
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549.161 3 549.158 4

461.072 5 461.073 9

187.039 0 187.039 1
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549.162 5 [M—H]~, 417.118 § [M—
H—CsHs04]", 255.066 5 [M—H—
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485.363 6 4853646 2.06 485.363 3 [M—H]", 439.345 9 [M—
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Fig.2 Extracted ion chromatograms (EICs) of metabolites in rat biological samples
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Table 2 UPLC-Q/TOF-MS data of metabolites of JPYCS in rat biological samples

VO

5 $o o min X B HIRE SME 0 BWHER (nz) K R

M1 P8 LR 33282 CisHi404 [M—H]- 257.0819 257.0814 —1.94 257.079 9 [M—H]-,239.0680 U,F H# %
[M—H—H20]-, 135.011 5
[M—H—C7H602]"~

M2 P8IEJE. BilZ 21.970 CisH1407S [M—H]~ 337.038 0 337.0393  3.86 337.039 6 [M—H]-,257.0820 U H¥®

e BVAN
e

M3 M5 FHfk  28.178 CisHi407S [M—H]~ 337.038 0 337.039 5

M4 P8 HIfEEEIR  15.230 C21H20010 [M—H]~ 431.097 8 431.099 5

e AN
@

M5 P8 G4 17.846 CsHi207S [M—H]~ 335.023 1 335.023 4

M6 P8 HIMEMEER. 12.354 CaH20O13S [M—H]~ 511.054 7 511.056 5

TR &

M7 P8IEJE.F AL 24.059 CicHi60sS [M—H]~ 367.049 0 367.050 7

AL iR
e

M8 P9 HifEEEIR  11.120 C27H30015 [M—H]~ 593.151 2 593.152 8

e AN
@

M9 P23 2L 34271 CH20s [M-+H]" 341.138 4 341.138 7

MI10 P23 SR fk  33.305 C2H200s [M-+H]" 341.138 4 341.139 1

MI11 P23 HHERSTR 34.306 Ca6Has010 [M+H]" 501.176 2 501.176 5

e VAN
@

M12 M9 filg45 & 6.107 CaoH200sS [M-+H]™ 421.071 7 421.0753

4.45

3.94

0.90

3.52

4.63

2.70

0.88

2.05

0.60

8.55

[M—H—S0s]", 135.045 2
[M—H—C7H602]"~

337.040 1 [M—H]-,257.0823 U H®EX
[M—H—S0s]~

431.098 4 [M—H]-, 255.066 2 P,U HHEHZX
[M—H—GIcUA]-, 135.024 5
[M—H—GIcUA—C7H402]~

335.023 5 [M—H]-, 255.066 4 P, U H#®E&
[M—H—S0s]", 135.009 0 [M—
H—S03—C7H402]~

511.054 7 [M—H]-, 335.027 1 P, U H®EZE
[M—H—GIcUA]-, 255.062 9
[M—H—GIcUA—SOs]-

367.049 7 [M—H]-, 287.092 3 U  H=EH
[M—H—SO0s]", 137.024 9 [M—
H—C7Hs02—CH20]~

593.153 4 [M—H]-, 417.120 9 P, U H &
[M—H—GIcUA]-, 255.066 9
[M—H—GIcUA — C6H1005]~,

135.008 9 [M—H—GIcUA—
CesH1005—C7H402]~
341.137 9 [M-+HJ, 149.024 5U 4% ‘B Jig

[M+H—CsHs—CsHsO02]" —HE

il
341.138 9 [M—+H]", 269.080 7U % & fig
[M+H—C4HsOT*, 149.024 1 A
[M+H—CsHsO—CsHsO]" P
501.172 9 [M—+H]", 325.143 3U %M & fig
[M+H—GIcUAJ", 269.081 2 =
[M + H — GIcUA — C4Hs]", P

149.023 4 [M+H—GIcUA—
C4Hs—CsHsO]"

421.073 7 [M+H]", 245.043 3 U %+ & fI§
[M-++H—C7H:20sS]", 165.089 1 -y
[M+H—C1Hi20sS]* fi
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Fr5 ®E ®min  ALER B EWE Seifl cLWﬂ HRER (mp2) KR R
MI13 M9 7 KBS B2 30.126 CacHosOnr [M+H]* 517.1699 517.1718  3.67 517.168 9 [M+H]*, 341.139 0U  #h & JIg
ey [M+H— GIcUAT, 269.080 9 A
[M+H—GIcUA—C4Hs]* il
M14 M10 EHE, 39.824 CyHisOs [M+H]" 323.1283 323.128 7 124 323.127 4 [M+H]", 255.065 4U %+ & H&
JioK [M -+ H— CsHs]", 203.069 7 A
[M+H—CsHzO]* il
MI15 M14 FH1E 40465 CooHisOs [M+H]T 323.128 3 323.1273 -3.09 323.126 8 [M+H]', 267.064 OU  #b & s
[M-+H—C4Hs]", 149.023 9 A
[M+H—CsHs—CsHsO]* il
M16 P23 FI3EAL  33.294 CaH204 [M+H]* 339.159 1 339.1598 2.06 339.159 8 [M—+H]*, 269.078 2U  #M & JIg
[M-+H—C4Hs—CH3]* A
il
M17 P10 it S 11.990 CaH26014 [M—H]~ 561.1250 561.126 0 1.78 561.125 3 [M—H]~, 517.135 9P, U ¥ ffi %
[M—H—C:H40]"~ H
M18 P10 it 5 17.788 CaH2s012 [M—H]~ 531.150 8 531.150 7 —0.19 531.151 5 [M—H]-, 355.119 0U X ff &
[M—H—CsHgO¢]~ i
MI19 P18 ¥234k  32.263 CisH100s [M—H]~ 285.040 9 285.0409 0.00 285,040 9 [M—H]", 239.166 3P, U /T3 &
[M—H—H20—CO]~, 133.029 6
[M—H—C7H404]~
M20 M18 Z£#£3E, 35.226 CiH1204 [M—H]™ 267.066 3 267.0672 3.37 267.067 2 [M—H]", 252.043 4P, U /3 &
AL [M—H—CHs]", 223.040 8
[M—H—CO]~
M21 P18 & JE. i 22.181 C21H20011 [M—H]~ 447.092 7 447.0945 4.03 447.093 5 [M—H]", 271.060 3P, U &K
PES TR S & [M—H—GLcUA]-
M22 P18 HiHEBSEL 23.400 C2iHisOn [M—H]~ 445.0750 445.0783  7.41 445.077 7 [M—H]", 269.046 OP,U Jfri¢&
e [M—H—GIcUA]~
M23 M19 Hi3EML  34.731 CigHi206 [M—H]~ 299.056 1 299.0564 1.00 299.056 8 [M—H]-, 284.033 2U  JFiiE&H
[M—H—CH3],256.038 | [M—
H—CO], 151.002 6 [M—H—
CO—CoHs02]~
M24 M19 HiFEREER 13.683 C2iHi1sO12 [M—H]~ 461.072 4 461.0722 —0.43 461.069 4 [M—H]-, 285.039 7P, U JiiE&H
e [M—H—GLcUA]", 241.050 4
[M—H—CO2]-
M25 P15 £§2F40 13.857 C2iHisO10 [M—H]~ 429.082 7 429.0834  1.63 429.082 7 [M—H]", 253.050 5P AT
[M—H—GIcUA]-, 175.013 8
[M — H — GIcUA — C¢H¢] ~,
157.013 8 [M—H—GIcUA —
CeHs—H:0]", 113.024 6 M—H—
GlcUA—C¢Hs—H20—CO2]~
M26 P15 FHIEBAIR 34.208 CisHi100s [M—H]~ 269.0455 269.0456 037 269.046 1 [M—H]-, 225.054 8U %4
[M—H—CO02]~, 117.034 6
[M—H—CO2—C7H404]~
M27 M25 HFE4lh. 24.956 Ci6H1208S [M—H]~ 363.017 5 363.0197 6.06 363.018 2 [M—H]", 283.061 7P, U, F&%-iF

RS &

[M—H—S0s]"

F
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Fr5 ®E wmin B EWE sy (;1076) HRER (mp2) KR R
M28 M25 HFE4h, 27.511 C2H20011 [M—H]~ 459.093 3 459.0933  0.00 459.093 5 [M—H]", 441.079 6P, U, ¥*%¥
HTHEIETR [M—H—H20]", 283.061 2 F
ghs [M—H—GIcUA]-, 175.013 8
[M —H — GIcUA — CH0 —
CeHg]~, 157.013 8 [M—H—
GlcUA—CH>0 —CsHs—H20]",
113.024 6 [M—H—GIcUA—
CH20—CsHs—H20—CO2]~
M29 P21 54k 38.078 CiH120s [M—H]~ 283.062 3 283.0625 0.71 283.062 5 [M—H]~, 248255 7U L
[M—H—CO02]~ N
M30 P21 %34k 18.427 CisH1004 [M—H]~ 253.050 6 253.0514 3.16 253.050 8 [M—H]~, 224.051 4U TS/t
[M—H—HCO]-, 196.048 7 =
[M—H—HCO—CO]-
M31 P21 #BEEEER 21.917 CaH20010 [M—H]~ 443.097 7 443.098 7 2.26 443.098 8 [M—H]-, 267.066 0U 7957t
it [M—H—GIcUA]-, 175.024 7 =
[M—H—CsH4O]~
M32 P21 7K4& . i 20.925 CisHis0sS [M—H]~ 365.033 7 365.038 1 12.05 365.034 9 [M—H]~, 285.077 8U  T:Hift
TR 4t & [M—H—S0s]~ N
M33 M32 F#fE  20.925 CisH140sS [M—H]~ 365.033 7 365.038 1  7.12 365.034 9 [M—H]-, 285.077 8U =it
[M—H—S0s]" =
M34 P21 FRERZE 4 30.477 CisH1207S [M—H]- 347.023 1 365.0363 2.59 365.034 9 [M—H]-, 285.077 8U =it
[M—H—S0s]~ N
M35 P28 231k 32.728 CaoHi1s0s [M+H]* 339.1227 339.1257  8.85 339.124 1 [M+H]*, 231.136 9U  #Hrth&
[M-+H—CsH402]*, 213.126 3 g 5 5
[M + H — CeHs02 — H207%, el
137.021 7 [M+H—C13H1402]"
M36 P28 JR4E AL 26.109 CaoHi1s0s [M+H]Y 339.1227 339.1228  0.29 339.124 1 [M+H]*, 321.112 3U,F #the
[M+H—H0]", 137.020 7 [M+ JIg 7
H—Ci13H1402]" il
M37 P28 i& 5. 4k 33.294 CaoH200s [M+H]* 341.1384 341.1385  0.29 341.139 2 [M+H]*, 339.120 8U, F #Hrth&
[M+H—Ha]*, 223.069 5 [M+ JIg 7
H—H20—C4Hs—CO2]" il
M38 P28 fRER4E 4 35.573 Ca0His07S [M—H]- 401.070 0 401.0700  0.00 401.070 4 [M—H]-, 321.113 6P, U #Hi4hE
[M—H—S0s]~ H T
il
M39 P28 HiHEBEEL 35.543 CasHacO10 [M+H]" 499.1599 499.1601  0.40 499.156 3 [M-+H]*, 481.145 2P, U, ¥r#h&
s [M-+H—H:0]",323.1270 [M+ F  Jg&2
H—GIcUA]", 267.064 2 [M+ fi
H—GIcUA—C4Hs]*
M40 M35 Filik 45 A& 31.840 CaoHi30sS [M—H]~ 417.0650 417.0651 024 417.065 7 [M—H]", 337.107 7P, U, ¥r#h&
[M—H—S0s]",265.049 9 [M+ F H T
H—S03—C4Hz0]~ il
M41 M35 HiFEES R 28.795 CaeHasOn [M+H]T 515.1542 515.1561  3.69 515.156 6 [M~+H]", 321.111 9P, U Hrthi&
G [M + H — GIcUA — H:07", JiER T
267.063 4 [M+H—GIcUA— fi

CsHs0]"
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Fr5 ®E wmin B EWE Seifl (x%w*ﬁ) HRER (mp2) KR R
M42 M41 3R 30.051 CaHasOnr [M+H]" 515.1542 515.156 1  3.69 515.155 8 [M+H]*, 339.123 3P, U #Hi4hE
[M-+H—GIcUA—T, 267.067 1 iR
[M+H—GIcUA—C4Hs0]" il
M43 M36 4k, it 35.330 CaoH1604 [M+H]* 321.1121 321.1130  2.80 321.111 5 [M-+H]", 185.092 5P, U ¥t
= [M+H—C7H40:]" JiER T
il
M44 P29 MEFEEAL 32.087 C0His0s [M-+H]* 3551176 355.118 1  1.41 355.118 1 [M-+H]*, 279.064 7P, U, #MEJI§
[M+H—C3HsO0—H20]" F =
M45 P29 HIEA4L 22,152 CuHis0s [M-+H]* 335.127 8 335.128 8 2.98 335.128 3 [M-+H]*, 185.132 4U  #MEJIE
[M+H—CsHsOs]" T
M46 P29 HiHEBSEL 35.301 CaH24O10 [M+H]" 497.143 6 497.1452 322 497.143 6 [M+H]', 321.111 6U  #MEJIE
S [M+H—GIcUA]* T
M47 M46 FRE  20.668 CaH24O10 [M+H]" 497.143 6 497.1448  2.41 497.143 8 [M+H]*, 321.112 1U  #E /5
[M+H—GIcUAT T
M48 M47 HIFFEEEL 21.919 CoHasO12 [M+H]* 531.149 1 531.1504  2.45 531.153 6 [M+H]", 355.117 7P, U #MEJIE
it [M+H—GIcUAT", 337.104 3 T
[M + H — GIcUA — H:0]",
279.064 7 [M+H—GIcUA—
C3HsO—H20]"
M49 M48 A& 29.103 CaeHa6O12 [M+H]* 531.149 1 531.148 0 —2.07 531.150 1 [M+H]Y, 355.115 8U  #MEf
[M+H—GIcUA]*, 337.106 5 T
[M+H—GIcUA—H,0]*
M50 P29 %4k, i 31.402 CaH24On [M-+H]* 513.138 6 513.1393  1.36 513.139 2 [M-+H]*, 337.106 1P, U #MEJI§
PERERR 45 & [M+H—GLCUA]", 279.067 6 T
[M+H—C3HsO]"
MS51 P14 2364k 26.936 CiHeOs [M-+H]* 203.0339 203.0340 0.49 203.033 8 [M+H]*, 175.038 2U,F #ME i
[M+H—COJ*, 147.043 6 [M+ S
H—2COT, 119.048 5 [M+H—
3CoJ*
M52 M51 344k 13.761 CuHeOs [M-+H]* 203.0339 203.0340 0.49 203.033 8 [M+H]*, 175.038 9U,F #ME i
[M+H—COJ*, 147.043 5 [M+ =
H—2CO]", 119.047 6 [M+
H—3COJ*
M53 M51 i8R 13.194 CiHsO4 [M-+H]" 205.049 5 205.0497 0.98 205.049 7 [M-+H]", 187.037 6P, U, M fig
[M+H—H:0]", 131.048 8 F =%
[M+H.0—CO—COJ*
M54 M53 3R 14.620 CuHsOs [M-+H]™ 205.049 5 205.049 1 —1.95 205.049 6 [M-+H]*, 187.038 3P, U, #M& /5
[M+H—H0]",159.0435[M+ F &
H—H0—CO]J*, 131.049 0
[M+H.0—CO—COJ*
M55 M53 i85 24.625 CuHioOs [M+H]" 207.064 8 207.064 6 —0.97 207.648 0 [M-+H]", 147.043 9P, U, #M&JIE
[M+H—CH:0]* F =
M56 M51 K& 14.184 CuHsOs [M-+H]" 221.0450 221.0440 —4.52 221.042 7 [M-+H]", 203.033 4P, U, M&IE

[M+H—H:07]",175.0396 [M+ F &
H.0—COJ", 147.043 5 [M+

H—H.0—CO—COJ"
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#2(8)
5 $o o min X B HIRE SME (:1&) BB R (miz) KU R
M57 M56 iEJ5 7.816 CiHio0s [M-+H]" 223.060 6 223.060 1 —2.24 223.060 1 [M-+H]", 205.049 3U  *MEJiE
[M-+H—H:0], 177.054 1 [M+ =

M58 M56 2364k 5.453

M59 M51 TiEREE & 15.959

M60 M51 PR 16.163

e VAN
@

M61 P31 FipE IR 37.365

+
af

M62 P29 234k 39.726
M63 P29 Jlii i 46.056
M64 P24 234k 32.934
M65 M64 SRk 34.765
M66 M64 F23E4k 30.822
M67 P24 K& 17.543
M68 M67 A4k 32.304
M69 M67 K& 34.938

CiiHsOs [M+H]"

CuHsO7S [M+H]*

C17H14010 [M+H]*

Ca6H24011 [M+H]*

C42H2017 [M—H]~
C30H4604 [M—H]~
CisHisOs [M+H]"

CisH1g03 [M+H]*

CisHisO4 [M+H]*

CisH2003 [M+H]*

Ci5H2003 [M+H]"

CisH2»04 [M+H]*

237.0399 237.039 3

282.9912 282.9919

379.066 5 379.065 9

513.1397 513.141 1

837.391 4 837.391 6

469.332 3 469.3350

247.1329 247.1340

247.1329

247.13 4

263.127 8 263.127 4

249.148 5 249.148 6

249.148 5 249.148 3

267.1590 267.159 2

—2.53

2.47

—1.58

2.73

0.24

5.75

4.45

4.45

-1.52

0.40

—-0.80

0.75

H.0—CO]", 149.043 5 [M+
H—H0—CO—CO]J*

237.038 4 [M-+H]", 219.030 7P, U, #M& fig

[M+H—H20]%,191.032 9 F
[M+H,0—COJ*

282.993 9 [M+H]*, 203.030 9P
[M-+H—SO0s]", 149.133 8
[M+H—S03—C3H20]*

379.066 4 [M—+H]", 203.034 1P, U

[M-+H—GIcUAT", 133.064 1
[M+H—GIcUA—C3H20]*
513.144 1 [M+HJ", 337.107 7U
[M-+H—GIcUA]", 281.044 0
[M+H—GlcUA—CaHs]*

837.391 4 [M—H]", 351.057 7P, U

[M—H—C30H460s5]~
469.334 1 [M—H]-, 425.334 4P, F
[M—H—CO]~-

247.123 1 [M-+H]*, 229.121 1P, U

[M+H—H0[", 201.126 8 [M~+
H—H0—CO]*, 183.117 2
[M+H—H,0—CO—H,0]*

247.123 6 [M+H]", 229.124 9F
[M+H—H0[", 201.125 1 [M+
H—H0—CO]*, 183.116 1
[M+H—H0—CO—H20]*

263.126 7 [M—+H]*, 245.116 8U
[M+H—H.0]", 227.108 3 [M+
H—H0—H20]%, 199.110 1
[M+H—H0—H0—COJ*

249.147 3 [M-+H]", 231.138 7U
[M+H—H.0]", 203.142 4
[M+H—H,0—COJ*

249.149 1 [M-+H]", 231.138 3U
[M+H—H:0]", 203.141 9 [M+
H—H0—CO]", 185.131 9
[M+H—H0—CO—H20]*

267.160 1 [M+H]*, 231.137 5U
M + H — H:0 — H.0J",
203.1419 [M+H—H0—
H.0—H:0]"

ES

EXWN
A WA

FEANR
A WA

EW
W g

EXWN

A WA

EXWN

W g

FEANR
A WA
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Fr5 ®E wmin  fLEER B EWE sy (;1076) BREE (m)2) KR R

M70 P24 & 16.636 C1sHis02  [M+H]* 229.1224 229.1222 —0.87 229.122 1 [M+H]*, 201.125 1U  Z&K
[M+H—COJ*, 183.125 1 [M+ M
H—H,0—CO]J", 155.100 2
[M+H—H0—CO—CzH4]*

M71 M70 54  17.502 CisHis02  [M+H]" 229.122 4 229.1224  0.00 229.122 1 [M+H]*, 201.126 2U  £EK
[M-+H—CO2]", 183.116 9 [M+ WM
H—H,0—CO]J", 155.085 7
[M+H—H20—CO—C2H4]*

M72 M70 iiE. 9.954 CisHiO2  [M-+H]" 227.106 8 227.1093 11.01 227.109 3 [M~+H]*, 209.097 7U  £EAK
[M+H—H:0]", 181.110 7 &N
[M+H—H0—COJ*

M73 P24 7K 39.493 CisHisO  [M-+H]" 213.1275 213.1273 —0.94 213.128 9 [M+H]*, 195.116 1U  £EK
[M+H—H:0T, 181.110 7 [M+ &N
H—H0—CO]"

M74 P24 Z [ ¥ 28.595 C20H2sNOsS [M+H]* 392.1527 392.1534  1.79 392.153 8 [M+H]*, 185.132 4U  £ENK
it & B 2 [M + H — NAC — H0J", HN B
& 157.099 8 [M+H—NAC —

H.0—COJ*

M75 P25 /K& 33.696 CisH»Os  [M~+H]* 251.167 9 251.163 8 —16.32 251.163 7 [M+H]*, 233.150 8U  AK&HFE
[M-+H—H,0]",205.141 4 [M+ PN B
H—H0—COJ*, 159.116 2 [M
+H — H0 — CO — H20 —
CoHq]*

M76 P25 £t 33.302 CigHasNOsS [M+H]Y 352.1554 352.1583 824 352.163 3 [M-+H]*, 231.138 5P, U AK&FE

Wi 2k & [M+H—Cys]", 185.135 2 [M+ P I
H—Cys—H0—COJ", 159.116 2
[M+H—Cys —H,0—CO—
C2H4]"

M77 P25 Z B2 37.115 C2oH27NOsS [M+H]* 394.1655 394.169 1  9.13 394.168 8 [M+H]", 233.150 9P, U AK&F&
Bt & R 4 [M+H—NACT", 187.147 5 [M+ A
=y H — NAC — H,0 — COJ,

159.116 2 [M+H—H20—
CO—C2H4]*

M78 P25 i Ji\ Z, 36.184 C20H2oNOsS [M+H]™ 396.1855 396.1844 —2.78 396.182 9 [M+H]*, 215.142 0P, U AF&
B A [M + H — NAC — H0]", Pk
FRAE & 187.148 7 [M+H —NAC —

H.0—COJ", 159.083 7 [M+
H—NAC—H>0—COJ*

M79 P25 45 bt H 34.001 CosH3sN3OsS [M+H]* 538.218 9 5382225  6.69 538.220 3 [M+H]", 231.140 5P, U AK&H&

ik 25 2 [M-+H—GSH]", 187.146 5 P I

[M+H—GSH—H.0—CO]*

M-AREFF=Y); Py UL F-IL. R, SE{EREAS; GIeUA. NAC. Cys. GSH- % HERERR

N-ZHEIERRL, SRR BIEHTE.

M-metabolites; P, U, F-plasma, urine, feces samples; GlcUA, NAC, Cys, GSH-glucuronic acid, N-acetylcysteine, cysteine, glutathione.

3.2.1 SRS AR W) S g Az o A
HEAN KB PN A SR R 73 B A 1 73 K 2 O B

JPYCS

Gy, TS I B ) 4% I REAZ S5 R E 3 2K W]
N ARG TS ISR 1R TN,
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BN 5 RS B RN, B Sy
MRS N, BEANUA P G 2 kAR AR, S5
R FIMERERR . FHARZE G DA R M 3k L A4
AP0 T Ak, BT R 8 o e K R - £
IR (retro diels-alder reacition, RDA) Zff M, 7=
A RBVRFIERE R, @RS SR A Rk 43 5 AR = 1)
RDA 2R nl HED LA =4, AL DL i —
S, BRI HRE T e W, R B
A 2R S ARBHE T 5 E .

M9~M16 AfME g & FEE (P23) (AR~
Yo M9, M10 M#ES T BTV [M+H] A miz
341.138 7, M P23 & 16, #wH o 7NN
Ca0H200s0 FLAREAIFA] 7375024 34.271. 33.305 min,
F&h A SR A R IE 1 H UGN, 2l A s R
B SRR AR EA . ML [
T TIE [MA+H]A mlz 501.176 2, #H% P23 &
176, FAFLEWEFT m/z 325.143 3 [M+H—GIcUA]"-
269.081 2 [M+H—GIcUA —C4Hs]" 149.023 4 [M+
H—GIcUA—CsHs—CsHsO]", 5 P23 4 RDA %
PR RE F om/z 269.081 4 [M+H—C4sHs]"
149.023 0 [M+H—C4Hs—CsHsO]"—3, $xEHA
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Fig.3 Metabolic pathways of bavachin
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Fig. 4 Metabolic pathways of schaftoside
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Fig. 6 Metabolic pathways of psoralen
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