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Identification of metabolites of Yaobitong Capsule in rat urine and bile after
intragastric administration
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Abstract: Objective The main metabolites of Yaobitong Capsule (YC) in rat urine and bile were investigated by UPLC-Q-TOF-
MS/MS, and their major metabolic pathways were summarized. Methods To compare with the control samples, the possible
metabolites were found. Their structures were speculated by exact mass and fragment ions. Results YC had 31 metabolites in urine
and 35 metabolites in bile under positive and negative ion mode. They were mainly the metabolites of ligustilide, 3-butyl-phthalide,
osthole, senkyunolide A, sankyunolide A, emodin, decursinol/marmesin/columbianetin, corypalmine/ isocorypalmine,
corybulbine/isocorybulbine/coryphenanthrine, allocryptopine, ferulic acid, cryptochlorogenic acid, angelol and so on. Their major
metabolic pathways included hydrolysis of the lactone ring, hydroxylation, demethylation, dehydration, dehydrogenation,
dehydroxylation, hydrogenation, methylation, methyl oxidation, glucuronidation, sulphate-binding, N-acetylcysteine-binding,
cysteine-binding, cysteinyl acid-glycine-binding, glutathione-binding and so on. In addition, three prototype components, namely
paeoniflorin, albiflorin, and ginsenosides Rg,, were detected in rats’ bile. Conclusion The established UPLC-Q-TOF-MS/MS method
can analyze the metabolites of YC capsule in rat urine and bile. The in vivo metabolic characteristics of YC have been initially clarified.
The results provide a foundation for elucidating the in vivo efficacy ingredients of YC.
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B =0 N EWR. B34, HAAWEMALH . X A7 EREID L I
AR SR BAOEE L M0E 8 SR O LTI . KRB TR, S A B A VR T EAME () 45 R HHAE

Pris HEA: 2017-05-18
ESWE: FHEGEERHZ 0] DR PRI ER S TR AT & (20132X09402203)
fEE@N: @ B (1989—), %, Fid:, BIFLI5 25254 J. Tel: 15380921879  E-mail: gaoxia0218@163.com
HBEEE K fF (1959—), B, WAAES, BFSCRASmEBR IR, W5 AR 2 25 IR 5 TR .
Tel: (025)86587935 E-mail: kanionxw2010@126.com




- 4404 - $34

Chinese Traditional and Herbal Drugs

a8 E21 8 201711 H

SR ELVER AL R AT RIS T AR, Re R
TANFIIER I O S 210 G5 SCRRAT PR
AR T, ROUBRLE R e b 1 B R RPO,
BARNEET. 3-T HREEL )= A AL JITES
WHE AL SERIR R R ORE, AP,
SET2] R N 7SS SN N & AN ST S
BIBRMR . FRER SRR SAEHT Wl SR AE A W o ek

HNE NERA

SETCLEE:S

T FEEE R A D00 R A A K A
Bol, 5 R Gl 2E e B T S R O 2R el T B
BRI, MUARERSE Ry, E LB 1. T
FAA 25 J5 A K BRAR N AT FE 0 9 i oK L SC R
i, It4h, UPLC-Q-TOF-MS/MS E.f5 w4k, Bk
AR B ARF R, OB BOA R 245 5 2 o A AR
o A SR G o R B

JIE A EEA

=tL®HEHR, R=H, R,=Glc, R3=0-Glc-Xyl
A& E1Rg, R=H, R,=Glc, R;=0-Glc
ANZE#Re R=H, R,=Glc, R;=0-Glc-Rha
A2 1Rg, R=H, R,=H, R;=0-Glc-Rha
ANZEH#Rb; R;=Gle-Gle, R,=Gle-Gle, Ry=H
AZBEHRd R=Gle-Gle, R,=Gle, R;=H

1 [EEERETEEMSNUFEN

Fig. 1 Structures of main components in Yaobitong Capsule
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Fig. 2 Total ion-current chromatograms of metabolites of Yaobitong Capsule in rat urine sample
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Table 1 Possible metabolites of Yaobitong Capsule in rats urine sample and bile sample

iz
5 min HFR ERET miz X109 FE RN DA iR B P Heli
Gl 11065 Cj;H,0-S [M—H]  301.0382 1.81  221.081 5 [M—H—S0s], 177.092 4 [M— &ANERE, 3- T HIAREH WERIA SR

H—80,—CO,]

KA BRI SRR L

G2 11131 CpHLOS  [M—H]  285.0432 221 205.086 4 [M—H—S0,], 176.047 3 [M— EANEEE 3-T EABM AR R
H—S0;,—CHsJ, 161.097 4 [M—H— Kf#. BERmmREL
S0;—CO0y, 149.09 9 [M—H—S0;—

2001

G3 11897 CpHi0sS  [M—H]  269.0496  -253  161.097 7 [M—H—C;HsO], 109.065 5 3-THAEEEANRMTREN IR
[M—H—CsHy—CH;]

G4 12464 CpHp0S  [M—H  283.0279 099 203.071 1 [M—H—S05], 159.080 9 [M— BEANEE 3-THEBIONER Kl
H—S0;—C0,], 147.081 5 [M—H— KM, &E&HEURRREL
$0,—2C0]

G5 16761 CpHO:8  [M—H] 3150546  -0.64 235.096 0 [M—H—SO,]" ERAIRE3- THARIR M2, Rl

SRR E IR L

G6 18671 CpHRO8  [M—H]”  283.0276  -038 203070 7 [M—H—SOs], 160.016 7 [M— EEAMNED 3- T HAEBIINESL Rl
H—S0;—CH,CH,CH] KA FEAEI G BRRRER L

G7 18893 CpH,0; [M—H]  205.0844  —0.67 161.096 6 [M—H—CO,J, 148.0172 [M— BEARMEEE 3-THERMBEL R
H—C,HO,|

G8  19.847 CHyNOS  [M4H]"™ 3521224  -3.08  189.090 3 [M+H—CsH,NO,S]* BN 3- T HERERIN V-2 RIS

FIREARL A fE7
[M—H]  350.1038 0.82  221.062 6 [M—H—CsH,NO,], 177.072 9
[M—H—CsH,NO;—CO0,]"

G9 23345 CpHp0; M—H]”  203.0705 425 174029 0 [M—H—CHyJ, 160.015 3 [M— #EANER 3- THARRMZENL. R
H—C,H,T, 145.026 8 [M—H—CH;— A
CH;]", 132.020 7 [M—H—C3H,—CO]

GI0 15230 CpHuNOS — [M4H]" 3541374  -122 3121282 [M+H—CH,0], EARNERE 3- T ERB MM ERIE SR
266.1209 M+H—CH,0—H,0—CO]", K. BiRiE N-Z Bkt am i
191.106 1 [M+H—CsH,NO;S]", aa
164.035 9 [M+H—C;HNO;S—C,H,] "

GIl 15430 CjHyNOS — [M+H]™ 3701329  -275 328121 5 [MHAH—CH,0]", 241.088 9 [M+ #APHMGEL 3- T R A/ ABH SR
H—CHNO;] ", 207.101 6 [M+H— KRR N-ZEREIRE RS & fEt
CsHNO5S]"

G12 20619 CpH};0; [M+H]"  205.0882  -11.17  159.080 0 [M+H—H,0—COJ", 144.055 1 #EAMEEEL 3- T HAEBMBI. R

[M+H—H,0—CO—CH;]” =
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GI3 7386 CisHyNOsS — [M+H]™  330.1379  -2.83 313115 7 [M+H—OH]', 241088 3 [M+H— BEANEE 3- THRBM NI Jv
GHNO,J", 200.117 6 [MAH—CHNOS], K. G AR &Y
191.107 0 [M+H—GHNO,S —H,0] ",
163.112 0 [M+H—C;H:NO,S—H,0—C0]"

Gl4 8271 CyupHyN;0,8  [M+H]™ 5162003 141 441.168 5 [M+H—C,HNO,]", 387.157 8 HANAEEL 3- T HAEB ML BRI
[M+H—CHNO,] ", 370.126 5 M+H—  Ki#EAMH G &
CHNO,J', 284.130 3 (MAH—CsH,N0,],
209.117 8 [M+H—C;oHN;0¢8]"

GI5 8431 CpHN,O8 [M+H]" 3851429  -030  282.116 3 [M+H—C;H;NOS]", 207.101 4 #iAMEER 3- T HEB M MBS A
M+H—CsH,N,058]", 179.048 8 M+ /KMfJ5 LI Z - H ABL &4
H—CsH,(N,0,8—CO]", 162.021 8 [M+
H—C3HoN,0,8—CO—0H]"

Gl6 8655 CyuHyN;0,8 [M+H]" 5161991 374 441170 2 [M+H—CHNO,]", 387.157 8 FA MBS 3- T HEB R MBI i
[M+H—CHNO,], 370.129 2 [MAH—  Ki#EAMH Ik &
CsHNO, [, 284131 1 [M+H—CgH,N,0,8]

GI7 8740 CyHN,O8 [M+H]" 3851437  -239  367.124 9 [M+H—H,0]",282.116 3 [M+ HiAMEEER 3- T KB MBS JEH
H—C;H,NOS] ", 207.101 8 [M+H— JKiifEEIER-HEABRLE A
CsHN;058] ©, 162021 8 [M+H—
CsHioN,0:8—COOH]", 123.045 0 [M+
H—C3HoN,0;8—COOH—C;H;]"

GI8 8837 CiHyNOsS [M+H]" 3281229  -483  282.115 6 [M+H—CH,0,]%, 207.102 2 #AMEER 3- T KB A B JEH
[M+H—C,HNO,S]* KRR ERL &

Gl9 9786 CpH;N,0S [M+H]" 5141838 307 439155 0 [M+H—C,H;NO, ", 385.142 9 HAMREREL 3- THATRA NEREE vt
[M+H—CHNO,], 282.117 | [M+H— K. BEERMERE A
CgH;,N,0,8] ©, 207.102 3 [M+H—
CioHiN;0S]

G20 12966 CpHuN,OiS [M+H] 4961762 -280 421142 6 [M+H—C,H;NO,)", 367.131 6 HANEREL 3- THARMEARA Mt
[M+H—C;H,NO,]", 308.091 6 [M+H—  BtHIKE &)
CHNO;—CH;0,], 189.091 4 [M+H—
CioHiN;0S]

G2l 15930 CiHuNOS — [MAH]™ 3541377 -2.07 3121285 [M+H—CH,0]", 1911069 M+ HAMEREL 3- THARKA NEEEE vt
H—CHNO;S] ™, 163.112 0 [M+H— JKff. BREE N-CBRE AR
CsHoNO;S—CoH3]", 122,026 2 [M+H— #5484
C5sHNO;S—C,H;—C,H,0]"

SI 14285 CLH., 08  [M—H] 3090419  —4.64 229,086 0 [M—H—SOs], 174.030 9 [M— HEFR TR % I RRMm N JR

H—S0,—C3H;0]” R
§2 21791 CyH,0; M—H]" 2290868 095 2140629 [M—H—CH,J, 174.032 2 [M— SERTHEH JRE
H_C3H3O]7

[M+H]"  231.1008  -1.36  190.093 35 [M+H—C;Hs]", 175.038 6
[M+H—C3H;—CH;]", 147.044 1 [M+H—
C;H;—CH,—CO]"
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W5 nmin  AFR EHET miz (iﬁli) FEOGWA WRARBTEARRE R
S3 4004 Cy5H;g0q [M+H]" 2951175 039 206.057 0 [M+H—CO,—2CH;—CH,]", MK FEMEIKM. REK RN
191.033 7 [M+H—C0,—3CH,—CH,]]  —“& "
S4 6936 CysH;g0q M+H]"  295.1176 0.05 206057 7 [M+H—CO,—2CH;—CH,]", MK FRNEIKIE. SEER RN
191.034 2 [M+H—CO,—3CH,—CH,]" —&_E fayt
S5 11224 CyHy0, [M—H]  405.1185 149 229.086 8 [M—H—C¢HyOf] KT ZEHEFE AR Bt
S6 12304 CyHy04 [M+H]" 4191339 -0.58  339.199 8 [M+H—CH—C;H;0]", 243.101 0 WK FEMARWHERRL T
[M+H—CH0q]", 189.053 2 [M+H—
CeHs0g—CsHy0]"
X1 21502 C,H;50, [M—H] 213.1131 062  169.1222 [M—H—CO,]" JNEREE A FIREEKE,. X8 R
HIFREAM
X2 22546 CHyNOsS [M—H] 3561529 229  227.1099 [M—H—CsH,NO;|" JIE B A BNEIKIRE N- R
LR ERR S-4 4 R
[IM+H]" 3581689  -176 316158 1 [M+H—CH,0]",299.1327 M +
H—C,HNO]"
X3 13.009 C,HuNOS — [M+H]™ 3721471 117 330136 9 [M+H—CH;0]", 284.131 2 [M+ HJIE WA A NEIFKIE N- Rl
H—C,H,0—H,0—CO]", 243.104 4 [M+  ZBEEIARE S
H— CsH:NOs] *, 209.116 3 [M+H—
CsHyNO;S]"
X4 13575 CHpyNOS  [M+H]"™ 3741640  -2.18 332151 7 [M+H—C,H,0]", 314.142 8 JIZ A A WESH KRG N-2.8F JRI
[M+H—C,H,0—H,0]" FHERE A
DI 14952 CyH;0s [MFH]" 3011096 -850  283.096 5 [M+H—H,0]", 255.104 5 M+ KEZHELETFRL, Sk JEH
H—H,0—C0]"
D2 20382 CHp04 IM+H]" 3010712 -1.32  283.0574 [M+H—H,0]",255.0673 [M+ K#EZRIA. FIEL R
H—H,0—C0]",238.166 4 [M+H—H,0—
CO—OH]" 197.130 1 [M+H—H,0—
CO—0H—C;Hs]"
D3 20369 C;sHgOg IM+H]" 2850395  —048  241.0494 [M+H—CO,]",239.030 6 M+ K& FIA MR JEH
H—CO—H,0]", 2130524 M+H—C0,—C0]"
ZI 6201 C,H, 0.8  [M—H] 3250376 352 245.081 6 [M—H—SO0,] YIRS AR e A ¢
Al TR RERRR I
72 7667 C,H, 0.8  [M—H] 3250380 229 2450812 [M—H—S0;] KT AR AT Tl R
Al TR RERRR I
73 14752 C,H,40s [M+H]"  263.0918  -1.53 245083 7 [M+H—H,0]", 217.086 0 [M+H— &7 ni AR s L aiiF cal = JRIK
H,0—COT, 1890895 M+H-H,0—2C0]"  Suljrlesdiit
Z4 3528 CyHyNO,,  [M—H] 5161892  -325 473704 6[M—H—CHO[, 340152 1 [M—H— %X E 0 IRIo 4% SR 4 B
CHOf, 289642 3 M—H—CHO,—CHy], FREERIL
242.782 1 [M—H—CgH;04—CsH,0]"
IM+H]" 5182017 072 342170 8 [M+H—CHsOq", 282.053 4 M+

H—C¢H;04—CH;—COOH]"
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. , i fhiZe - e ,
W5 /min TR EHET miz X109 FECQEA mReRE SRR E kR
75  5.668 CyHyNO,S [M—HJ 4201108 343 325136 3 [M—H—S0,—CH,]’, 310.112 3 LR R L LR i

[M—H—S0;—2CH;], 282.089 2 [M—H— [tk
S0;—2CH;—COJ", 282.089 2 [M—H—
S0;—2CH;—CO—H,0]”
76 6387 CyHyuNO,S [M—HJ 4201129 -155 340156 1 [M—H—S0;], 325.136 3 [M—H— %R L LIEHRR i
SO, —CH,], 308.118 8 [M—H—S0,— F&fk
CH;—OHJ, 277.652 1 [M—H—S0;—
CH;—OH—C3Hs]”
Z7 7098 CyHyuNO,, [M—HJ 5302055 -439 470301 3 [M—H—COOH—CHy], 354.172 | %G AMoE i1 7o S 80 fuyt
[M—H—CH;Oq], 310.009 8 [M—H—  ZEfialyc s IEm a4 fs B ik
CsHsO0s—COy]
M+H] 5322174 0.61 356186 0 [M+H—CcHO,]"
78 4785 CyuHyNO,, [M4H] 5182022 025 342169 5 [MHH—CHO(] ", 280.047 1 M+ L H AL 74 EA BG4 JHyt
H—C¢Hs0s—C0,—H,0]" R
79 4993 CuHyNO,, [M4H] 5182014 130 472.137 8 [M+H—CO,—H,0]", 342.172 7 LA HIpal 3% EA BG4 JHyt
[IM+H—CgH;0q]", 311.127 9 [M+H— FEESERAL
C¢Hz0s—OCH;] ", 296.105 0 [M+H—
CHs0s—OCH;—CH;]"
Y1 4235 CpuHx0,  [M+COOH] 5251626 -2.57  479.163 9 [M—HJ, 358.133 4 [M—H— AjZRNEH b
CH:0y], 196.315 8 [M—H—C;H;0,—Gle]
CpHyOn  [MAH] 4811728 —4.92  319.117 1 [M+H—Gle]", 197.081 6 [M+H—
Gle—BA]", 151.077 9 [M+H—Glc—
BA—CO—H,0]"
Y2 4796 CyHyOpy — [M+COOH] 5251610 076 449143 7 [M—H—CH;OHJ, 327.109 6 [M— *jZi# fmt
H—CH;OH—BAJ, 165.059 3 [M—H—
CH;0H—BA—Glc]”
[M+NH,]"  498.1981 -232  301.104 8 [M+H—Glc—H,0]", 179.070 5
[M+H—Gle—BA—H,0]", 151.077 9 [M+
H—Gle—BA—CO—H,0]"

Y3 13115 CpHpO4  [M—H] 8454916 -149 799486 6 [M—H], 637.434 3 [M—H— AZEif R fmt
Gle], 475.386 7 [M—H—Glc—Gle]”

Ql 3181 CyH©O:S [M—H] 273.0070 163 193.050 3 [M—H—S0s], 178.026 6 [M—H— FIZLERHI R L R
SO;—CH;|”

Q2 3.947 CyeHy04 [M—H] 3391077 247 261.075 3 [M—H—CH;COOH—H,0] FRARMBIK. &t R

Q3 2816 CyHwNO,  [M+H] 5321833 370 356.147 7 [M+H—CeHOf]" PR ST S R AR R IR YT

Q4 3106 CyHyNO,  [M+H] 518.1665 -1.57 342169 7 [M+H—CsHsO0q]", 283.052 5 ke fhBsiEat i e 5 M i beme  Juyt
[M~+H—CeHg05—C;HgN]™ ik

Q5 9.135 CyHyN;0pS [M+H] 6842446 -192 555202 5 [M+H—CsH,NO,], 479.149 3 HBRAMHIKL &4 libe

[M+H—C;H;NO,—H,0—C3H0]"
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g1

G5 pmin  HFR BEET miz (iﬁli) FEGIE AR REgRE  kE

Q6 14741 CyHyp04 [M+H]" 359.1504 —4.15  301.1084 [M+H—CH0]", 273.111 3 [M+ YIREERK jlzben
H—C;H,0—CO0]", 219.064 6 [M+H—
C;H0—CO—C3H,01"

Q7 15330 CyHypO4 [M+H]" 3611655 -2.60  303.124 0 [M+H—C;H,0]", 219.064 7 [M+ YIREER K jlzben
H—C;H,0—CO—C;H,0]"

W1 4713 CHO,S [M—H] 187.0063 401  107.050 6 [M—H—S0;]" Rt R

W2 6934 CiH),0, [M—H] 339.0503 2.14  293.099 0 [M—H—CO—H,0]", 189.016 8 R Rl
[M—H—C0,—CH,—C;H,|

W3 16129 Cy¢H;i06S [M+H]" 337.0745 -138  319.063 9 [M+H—H,0]", 304.039 6 [M+ Rt R
H—H,0—CH;]"

W4 7.258 Cj3HpOy [M—H] 3851138 057  329.172 4 [M—H—2COJ, 235.113 4 [M— R lzben

H — CH,,0s], 177.032 7 [M—H —
CsH100s—C3HgO]

W5 6815 C7H;0, [M+H]" 3351129 -1.11 3188656 [M+H—OH]", 295.194 8 [M+H— R jlzben
C3H,]', 219.066 6 [M+H—CeHs—C3Hy] ',
191.031 0 [M+H—C¢Hs—C3H,—CO]",
159.046 3 [M+H—CgH;0¢]

W6 7.106 CysHyO, [M+H]" 387.1584 178  352.123 5 [M+H—OH—H,0]", 334.109 8 R ilzbeg
[M+H—OH—2H,0]", 284.131 7 [M+H—
OH—2H,0—CH,]", 266.115 4 [M+H—
OH—3H,0—CH,]", 209.116 1 [M+H—
OH—2H,0—C,H,—C;H;0]", 191.109 4
[M+H—O0H—4H,0 — C,;H,— C;H,0] 7,
162.022 0 [M+H—OH—4H,0—CH,—
C:H;0—C,H,]", 116.016 4 [M+H—OH—
5H,0—C4H,—C3H;0—C,H;—CO0]"

W7 7.826 Cy5Hy0, [M+H]" 387.1599 -2.11  370.131 4 [M+H—OH]", 352.123 4 [M+H— R libe
OH—H,0]", 284.131 6 [M+H—OH—
2H,0—CH,]", 209.116 2 [M+H—OH—
2H,0—C,H,—C3H;0]"

W8 11699 CpHyNOeS [M+H]" 6822214 129  607.183 4 [M+H—C,H;NO,]", 589.134 1 R jlzben
[M+H—C,HNO,—H,0]", 535.042 7
[M+H—C,H;NO,—H,0—C;H,0]"

G-BAARNEREL 3- THARBRAACEY)  S-p R 7R MCEY XIS B A 8711 AT A IR DS R Z- 588 nn iy sl
AERTHIE OB AL T T . 5 AT IR 58 AT IO, 46 O 2R e B ) T S 5 S T SRR AR YRR Q- Ak
Ir AR W-RAAGE

G-metabolites of ligustilide or 3-butyl-phthalide S-metabolites of osthole X-metabolites of senkyunolide A or sankyunolide A D-metabolites of
emodin  Z-metabolites of decursinol/marmesin/columbianetin, corypalmine/isocorypalmine, corybulbine/isocorybulbine/ coryphenanthrine Y-

original drug  Q-metabolites of other ingredients W-unknown metabolites
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Horr, BEARABREL 3- T HIRBRA A= YF 12
A, FEACULSE AN BRI KR sl &,
FREAL. RIRARIL . N-CBE R ERRES 5% K
TR E 44, FEARBHEEN N EEHK
fi. EHEE, BEM. RERILEE: FE)E AR A
AR 1 A, REBIRIE NN BRKIES N-
LIRSS & N E R A AR 34,
FEAULRE N BRI I, Bl N-
LW RR A &5 KRR A 31,
FEARGIRAE NI B, A, HEE
S RACHT AR BT A 1 o El = Al T AR
WA 34, EEAERAA R . RERERL
A, CRTINE] T FTERIRIRIRES G Ragk
JRIR i 7K B LR S A AN 3 AR EN= 40 o
3.2 BBt AT A= o AR

K FH [ AR ZEIGE T 2 IR S A 45 25 JE R
FEMBEAT LR, eI SR TR HEAT — 2
Mg iigkie, SETRERLE 3. FREM,
25 24 JE RET R it b SR IN 2 35 AN AT R (RLE
3AEMS ), HEahkt+Hit. Kb X
SRR 10 MY, EEF R RRIE] 29 4
R, Hrbfy 4 MU ELE. AETRAT
I ReAain 2 .

M TR, PR G SR R TR A
PIBE. 3-TFEORER, MEPR TR B EA IR R

L WU L

AT IABR 5K I R S B AE A T Bl S R A 2R R
TCHAFER MRS AR, 2 IE RS AL o A
FEPIAN 3 AN R By, BIATEG . AT R AN
Z B2 Rgy.

Hodp, BEARNEREL 3- T HORBR AR A 12
A, FERBHEAANBEKME . Bimss, A,
N-CBEERE RS & EIMERG & M IkSS
A P ERR-H A RS 65 IR TR
A 44, FEMRBBEAINEHKE. A £
A, Bk, MBI, MERRmRI S, &
B R B S K A B AR S S, E
BB AT B IR e A0 A0 R ) B R AL SR R
SR B AE A 7 B S 5 M 2 e o A S E AR A
P 1A, ARBHERAE N E BRI AL A ER
BRI A 2 A, FEARBIERS
AR RS YRR AR A 3 A,
FERUEENBKMBRH KRGS o, &
MR T 3 ARG 5 AR EAU T,
SRR B3 M RAATEE . A A NEREMAS R
H Rgpo
4 i

R SEIG gE T, KR ig FERIE i 3 J5 IR
FIRHY AR A 2 61 M =4, b 5 MR
FEYIHE FRBCFIRR I SAAAE . e E 2B AN R
3-THIRRAK. MeIRT3R FE)NE AR AL IS TS A

@Jﬂm

t/mm

t/mm

t/rnm

S4,727,W6 G14,G15 Qo7
7G16—GIS G20

Q4 Y2,78

o 2 4 6 8 10 12 14

AT B-IER T a- S AHAFES -2 RESL oA BRI RE R ORI Gl ZRAE >y ek b = EIC D

A-negative ion mode B-positive ion mode a-blank bile sample b-administrated bile sample c-partial enlarged view of administrated bile sample

(the dotted box is the EIC graph of the unlabeled metabolites)

3 ERBREEARETTFHRE~INEETE

Fig. 3 Total ion-current chromatograms of metabolites of Yaobitong Capsule in rat bile sample
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KR BIEATARE SR AERT HHH o e = A L BT
PRI RN IR S AR 5 R
BCHE ) 7 B R O X T R T B
BB . PR IR PRAERT KA T AL 1 AHERE S 1
AR S TR OB AR s, 5 AR ISR AR EL4E P B 7K i
BRA, BRI PR, BA. B, S, H
Bl HESA. HE BRI, MR, N-&
MhE AR & AR EE & EI AR H 2R
“dih. BMHIKE &%

RV ISR, SEMREMRR SRR
e )RR, ARIERRETE e R %, BT BAHEDN
WAL A WIFEAR SR E . AT A3 A P IS B 45
EMBIERETEE R miz 176 (CeHgOg) FITEF B
Tt BIRE &Y A FHEYEE K m/iz 80 (SO3)
R B T4 N-CREE IR IR S A YA bt
EK m/z 163 (CsHoNO3S). 129 (CsH/NO;) 3 42
(CH,0) Wt Bs 1774 IR 45 & A Fr bt
F4% mlz 121 (C;HNO,S). 89 (C3H,NO,) B 46
(CH,0y) WIWEF BT FIER-HRRES S
HUHFAEYE E K miz 178 (CsHoN,05S) BE 146
(CsHoN2O3) IR B 172t BRIt H RS &6 %
HEMEFE 5L miz 307 (C1oH7N304S )+ 146 (CsHgNO,)-
129 (CsH,NO3) R 75 (C,HsNO,) FIE B 177 .

AL H ST T UPLC-Q-TOF-MS/MS X B i
J B AR R REL A o RO R I g, ke R e s
TER R AATRR A AR =T 7 el HIR
AR FE, X i 30 P E0E 76 I 37 P A = e 9 B L
TEAAR P B 2455800 SR SEmb AT 78 B B X
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