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Metabolites identification and metabolic pathway analysis of Shenkang Injection
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Abstract: Objective To identify the metabolites of Shenkang Injection (F F&iF: 447K, SKI) in rats by UHPLC-Q-Orbitrap HRMS
and propose the possible metabolic pathway. Methods The plasma, urine and feces samples were collected after SD rats were
administrated with SKI by injecting the tail vein. The Waters BEH Cis column was used to separate the samples with 0.1% formic
acid solution (A)-acetonitrile (B) as mobile phase for gradient elution. The mass spectrometry scanning was carried out in positive
and negative ion modes by Q Exactive HRMS and heated electrospray ion source (HESI). The mass spectrometry data were analyzed
according to proposed strategy of “extraction-compound screening-identity-validation” for the identification of metabolites in rats.
Results A total of 121 xenobiotics were identified in rat plasma, urine and feces, including 29 prototype compounds and 92
metabolites. The main biotransformations of these metabolites refer to phase I metabolic reactions such as hydroxylation, reduction
and desaturation, and phase II metabolic reactions such as methylation, acetylation, sulfation, glucuronidation, glycine conjugation,
cysteine conjugation and taurine conjugation. Conclusion This study provides a material basis for further study of pharmacology
and mechanism of action of SKI in vivo. The proposed identification strategy provides a systematic, comprehensive and reliable

method for the study of pharmacodynamic substances of traditional Chinese medicine in vivo.
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Fig. 2 Identification strategy of metabolites in rats
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Table 1 Prototype compounds in rat plasma, urine and feces after intravenous administration of SKI

WipH  SEhfE "

%5 ReX /BN S rmin TR ik ) WHET ERYI=N
(mlz) (mlz) (X107

P1 B PRI AT T 289 CiHiOw  [M—H]- 3310670 3310668  —-0.72  271.0457,211.0247, U
169.014 1,125.024 3

P2 BaTmik 291  C7HeOs [M—H]- 1690142 169.0139  -1.87  125.0243,97.0294 U

P3 BETE 334 CHeOs [M—H]- 1690142 169.0140  -152  125.0243,97.029 3 U

P4 BETEHEAGHRHE 334 CsHiOn  [M—H]" 3310670 3310667  -1.09  271.0458,211.0243, §
169.014 2, 125.024 2

P5 B FRR-4-0-F A 448 CiHiO  [M—H]" 3310670 3310668  —0.82  169.0141,125.0242 U

P6 i 477 CoHwOs  [M—H]" 197.0455 197.0453  -1.10  179.0349, 135.045 1, §
123.045 0, 109.029 5,

P7 e A 490 CoHsOs [M—H]- 179.0350 179.0348  —097  135.0451,107.050 1 U

P8 BATE-3-0- 4% T 494 CiHiO  [M—H]" 3310670 3310667  —1.00  169.0142,125.024 3 U

P9 JF L 525 CHeOq [M—H]- 1530193 153.0191  -1.71  135.008 8, 125.024 0, 109.029 4 U

P10 JRJLERR R 575 C7HeOs [M—H]- 1530193 153.0191  -171  135.008 6,125.024 5,109.029 4 U

PIl  FHR 637 CsHsOs [M—H]" 1670350 167.0346  -2.23  152.0114,123.0450,108.021 6 U

P12 S-ARRAHE 769 CeHeOs [M+H]"  127.0390 127.0387  -1.89  109.0284,99.044 1,81.0335, U
71.049 2

P13 WBTRTRE 8.56  CsHsOs [M—H]- 183.0299 183.0297  -1.18  168.0064,124.0165 §

Pl4  REATEBRA 1241 CyHnOw  [M—H]" 6111618 611.1615  -042  491.120 4,403.102 6, U
205.013 9, 163.003 4

P15 REHE 1293 CiHiOs  [M—H]- 193.0506 193.0503  -1.82  178.027 1,149.060 8, 134.0373 U

Pl6  JFJLER R 1324 C7HeOs [M—H]- 1530193 153.0191  -132  135.0088,125.0240,109.029 4 U

P17 p-EER 1324 CsHsOs [M—H]- 1510401 151.0398  -1.51  136.0164,121.0294,107.0502 U

PIS  [BLER" 1994 CiHwOs  [M—H]- 1930506 193.0504  -1.10  178.0271,149.060 7, 134.0372 U, F

P19 EREH 2137 CuHyOn  [M—H]~ 477.1402 477.1398  -0.97  313.0548,169.0144,125.0242 U

P20 KHEER-S-O-Hi & bEH 2165 CuHisOn  [M—H]~ 4450776 4450772  -095  283.0247,239.0349,211.0400 U

P21 FHERHERD 2300 CyHisOn  [M—H]- 4170827 417.0822  -1.15  373.0930,237.040 6, U,P
175.039 9, 135.045 0

P2 IR 2361 CoHiOs  [M—H]- 187.0976 187.0972  -1.99  169.0869,125.0970,97.0657 U,P,F

P23 Rt 2506 CisHiOs  [M—H]~ 253.0506 253.0504  —0.72  225.0557,209.060 5, U,F
133.0294, 117.034 3

P24 ERFHE 2537  CigHi20s [M+H]"  285.0758 285.0747  -3.54  270.0519,242.0572, U,F
137.022 8, 121.028 2

P25 FEKER-O-HERT 2556 CuHnOn  [M—H]- 4310984 431.0976  -179  269.0455,241.0515, U,P
197.059 8, 193.035 1

P26 HERE 2651 CisHioOs  [M—H]~ 269.0455 269.0454 040  241.0511,181.0658, U,F
135.045 3, 117.034 6

P27 o-BREKEE 2693 CisHiOs  [M—H]~ 285.0404 285.0403  —0.74  257.0446,255.028 3, U
241.0514,211.039 5

P28 6-FE- KR 27.68 CiHigOs  [M—H]~ 297.0405 297.0403  -0.61  253.0506,225.0552 U,P

P29 KR 2848 CisHsOs  [M—H]~ 283.0248 283.0245 096  255.0301,227.0350, U,P

211.040 1, 183.0450

*GRP R LR U-BRREAS s P-IMRBEAS; F-2EfEREA.

* comparison with the standard substance; U-urine sample; P-plasma sample; F-feces sample.
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(CH), FHER R E T8 m/z 203.97 [M—H—
CH3]"~ 139.04 [M—H—S0;]" 1 124.02 [M—H—
SO;—CHs] ™. 455K, M4 fil M10 /& HAL 2K =)
WIS AL AR R AE . [ — ik, M12
Al M16 BRI N =My 2 L i R AL Al — F 34k
MY . M7 BB TR =85 176
(CsHsOg), AN 2K =T (17 2 BERE BR AL 7= . M1
FIBEE - m/z 329.09 ELARR =K 204, XJ B2
HIANT CsHsOs F1 2CHzo I 4E5E M1 9 HIEE-2S
K= -O-H ) FERE TR -

KB iv SKI J&, a2 5 LAER (P9) K 12
A=, R EME 4 fim. M2 REE T
Lb R LRER =1 80 (SO3), BEA & TAHIA, TIRAEN
JR )L IR-O-Fi iR Hig . M35, M48. M71 [{1 52 1tk
JRLZEIR> 16 (0D, W BT m/z 93.03 1 65.04
BB ISR COL M CO 774, M35, M48,
M71 5% 5E i Fe k-5 LR iR s H e i ik . M3
A M26 3 M35 WAL 1), &% R AE-
Ji ) LR R-O-Fi R B B A 4R 23, [FIFE, M31 &
YE N R JE D LA R -O- 78] AT MRS B2 . M41 AT
M52 (BT m/z 151.04 FIRER BT m/z 123.04,
107.05 ¥tk M35 5 14 (CH)), %5 Afifat-FAt-
JRILARIR . M20 [#EF BF m/z 121.03 [M+H—
C,HsNO,J* A1 93.03 [M+H—C,HsNO,—COJ]* &n
HAHRERE S, H M20 1 M35 AR
BT m/z 93.03 NFREKET, Fik, M20 gy
SR AR R LR B ERSE G, S
RAEEHRARMEIE. I, M30 F1 M50 7T RE2
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Table 2 Metabolites in rat plasma, urine and feces after intravenous administration of SKI
% wmin AFA gt om KME R RABT A o
(ml2) (mlz) (X107 FEA
Ml 294  CeHeOeS  [M—H]" 2049812 2049809 -1.57 125.0243,97.0294,69.0345 AN =Fh-O-Fiile/ R Hfk U
M2 343 GH0:S  [M—H]" 2329762 2329759 -1.14 153.0192,109.0293 JE LR R-O-Bi iR g U
M3 343 GsHsOiS  [M—H]" 2469918 2469915 —124 203.0020,167.0344,123.0450 FHER-O-Fifae/ 7 Hfk U
M4 358 CHsOS  [M—H]" 2189969 2189966 —1.11 203.9735,139.0399, 1240164 HEAE=M-O-FEE/ #ik U
M5* 360 CoHiOsS [M—H]~ 277.0024 277.0021 -1.02 215002 1,197.0453,187.0069, FIB&-0-Fiafe/ Rtk U
135.045 1
M6 360 CoHsO:S  [M—H]- 2589918 2589915 -1.18 215.0020, 187.0069, WNHERR-O-BRERBR/ A 1k U
135.045 0, 107.050 1
M7 382  CoHuOs  [M—H]" 3010565 3010561 —1.28 175.0242,157.0139,125.024 3 A8 =M-0-% &iFEERR U
M8 384 CHeOsS  [M—H]" 2489711 2489707 -1.61 204.9975,169.0142,125.024 2 % &FR-O-TiETk U
M9* 404 CoHwOsS [M—H]- 277.0024 2770019 -1.70 215.0018,197.0454, FI5&-O-FibBE Atk
187.007 0, 135.045 1
MI0 415 CHsOS  [M—H]" 2189969 2189966 —1.11 203.9732,139.0400, 1240164 HEAE=M-O-FEE/ #k U
MIl 415 CuHisOy [M—H]" 329.0878 329.0872 —1.69 175.0247,153.0555,138.0326 —HEAE=F-0-H&MERR U
MI2 464 CsHiOeS [M—H]- 233.0125 2330122 -1.60 153.0556,138.0321,123.044 8 —HHEAIK=B-O-FimE/ -k U
MI3* 474 CHOS [M—H]" 2169812 2169809 —0.82 172.9910,137.0242,93.0344 JiAH&-F)LKR-0-FimME/ ik U
MI4" 514  CoHuOsS [M—H]" 277.0024 277.0020 -1.38 258.9915,197.0456,182.0221, —HHE- K& TH-0-FmE/ Mk U
153.056 1
MIS* 525 CisHisOw  [M—H]- 357.0827 3570825 -0.56 339.0709,295.081 1, [T 5 5 -0- % R TR U
181.050 4, 137.060 6
MI6 562 CsHuwOeS [M—H]" 233.0125 2330123 -1.12 153.0556,138.0321,123.0450 —HEAE=F-O-FMME/ ML U
MI7® 568 CsHsOsS  [M—H]~ 2629867 2629863 -145 183.0297,168.0062, FL-B B FIR-O-Bilae U
139.003 6, 124.016 4
MI8® 577 CoHuOsS [M—H]~ 277.0024 2770018 -1.92 258990 1,197.0455, CRE-B R TR-O-RIRE/ Rk UPT
182.022 0, 153.055 6
MI9 599  CeHeOsS  [M—H]- 2049812 2049809 -157 125.0243,97.0293,69.0346 AN =F-O-Brlale/ ik U
M20 599 CoHsNOs  [M4H]" 1960604 1960601 ~-1.86 177.9676,168.1021, -l LRR-HERE S U
121.0284,93.033 8
M21" 599  CsHoNOs  [M—H]" 198.0408 198.0405 -1.64 168.0302,154.0509, SRR HERE SN U
136.040 3, 124.040 3
M22" 634 CiHip0sS  [M—H]" 291.0180 2910176 -1.38 245.0122,211.061 3,193.050 9, A} B &K-O-TiM s U
134.0373
M23* 635 CoHwOsS [M—H]- 277.0024 277.0018 -2.13 258.9927,197.0454, ZHE-REFRR-O-RRNE/ Rk U
182.021 9, 153.035 6
M24 635 CiHsOiS  [M—H]- 2469918 2469914 -169 203.0019,167.0348,152.011 4 FHEER-O-TRERRE/ 14 U
M25 637  GCHipO:S [M—H]" 261.0074 261.0070 -1.52 181.0505,137.0607,122.0377 L& ER-O-Bifls/ 7 ¥tk U
M26° 648 CHeOsS  [M—H]" 2169812 2169810 —1.21 172.9915,137.0243,93.0344 JiEH&-F)LZR-0-FmBE/ ik U
M27° 675  CeHsO;  [M—H]- 1250244 1250240 -3.18 107.0140,97.0295,69.0345 Ai%=H U
M28 796 CoHiOs  [M—H]- 1810506 181.0504 ~-1.56 163.0400,135.0451,119.050 1 &5 §
M29 801 CoHiwO:S [M—H]" 261.0074 261.0071 —140 181.0506,137.0607,122.0373 H%&-FEER-O-FiEmG/ FHk U
M30 817 CiHiNOs [M—H]- 208.0615 208.0613 -097 164.0727,133.0294,107.0504 Fiftdt-Ht-F)LAM-HHERES U

W5tk
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4% wmn TR g om KMERE BT Iama A
(m/2) (miz) (X107 FEA
M3l 841 CuHuOs [M—H]" 313.0565 313.0564 -0.24 175.0246,137.0243,113.024 3, A& F)LXR-O- & fERERR U
93.034 4
M32° 906 CoHsO:S  [M—H]- 2589918 2589916 ~—0.84 179.0350,135.0452,107.050 1 HiMEER-O-BiFaRe/ 7 #fk U,PF
M33 959  CoHwOs  [M—H]" 1810506 1810505 -0.84 137.0607,122.0373,109.0657, FiE-FHER §
95.0502
M34 962 CoHiwO:S [M—H]" 261.0074 261.0070 -1.52 181.0507,137.0607,122.0368 H¥E-FER-O-FiEE FHfk U
M35 970  CiHeOs [M—H]" 137.0244 137.0242 -1.81 109.0291,93.0345,65.0397 ¥4 )L KB/ Rk U
M36 993 CiHi04  [M+H]' 197.0808 1970805 —1.50 179.0703,151.0754,137.0598, fifEdt-Fi-f5% U
123.044 1
M37° 1030  CigHisOn  [M—H]~ 369.0827 369.0822 -1.30 193.0506,178.027 1,149.0606, Fu%ER-O-% & iR M U
134.0373
M38° 1074  CoHiOeS [M—H]~ 2450125 2450122 -131 165.0556,121.0658,119.050 1, it ~ B HE-FSE-0-FimE/ -k U
93.0345
M39" 1095 CwHpOs  [M—H]" 2110612 211.0614 082 193.0506,178.0272, 134.0373 Hi-fI5% §
M40 1106 CiHpOsS [M—H]" 2750231 275.0229 -0.75 1950661,177.0556,151.0765, ME&E-FE S E-0-RRESF U
123.045 1 Fiafi
M4l 1140 CsHsOs  [M—H]" 1510401 1510397 -230 136.0164,107.0502 Tt - R 26 U
M42 1147  CHsNOs  [M—H]" 2260357 2260359 097 182.0458, 164.0350, BRaTR-HEREEN U
151.003 4, 125.024 3
M43" 1153 CoHsOeS  [M—H]" 2429969 2429964 —1.82 199.0074,163.040 1, 119.050 1, it 2 2&-IHERR-O- B BRTG U
93.034 8
M44 1211 CiHpO:S  [M—H]" 2750231 2750230 —042 195.0663,177.0558,151.0759, Fiftdt-HE-J15 &-0-HfR U
123.045 1 Stk
M45" 1220 CuHpOs  [M—H]"  239.0561 239.0560 —0.68 195.0653,181.0480,179.0349, ZW¥-FI5% §
177.055 6
M46" 1226  CoHioOeS  [M—H]" 2450125 2450123 115 165.0556,121.065 8, 119.050 1, fii ~ - J+ B &-0-BEE/ U
93.034 5 Stk
M47 1233 CuHuNOsS [M—H]~ 292.0860 292.0859 -0.52 274.0754,248.0960,124.0073, FHi “E--RERL5 S U
106.980 9
M48 1248  C7HeOs [M—H]-  137.0244 137.0242 -1.59 109.0296,93.0345,65.039 6  JiFeHE-J5 LB/ Stk U
M49* 1293 CiHiOsS [M—H]- 273.0074 273.0074 —035 193.0506,178.0272,149.0607, FIBLER-O-Filale
134.0373
M50 1403  CiHuNOs [M—H]~ 208.0615 208.0612 ~-145 1640721,146.0614,133.0294, MiA&-FEF)LAR-HEARES U
107.050 1 Ytk
M51" 1480 CiHisOo  [M—H]" 369.0827 369.0823 —1.19 193.0502, 178.027 4, 134.037 2 WHERR ' Bs-0- i 4 FE RS IR U
M52 1495  CsHs0s [M—H]" 151.0401 151.0398 —-1.37 136.0164,107.050 1 i 5 - - T LR U
M53 1552 CyHOn  [M—H]" 621.1097 621.1088 ~—1.44 445078 1,269.0453,181.0660, JfraK2&-0-— i &iFiERR U,P
133.029 4
M54 1572 CpHieNOs [M—H]" 2500721 2500717 -1.50 206.0822,191.0584,177.0552, M#EK-HEARE &Y U
134.037 4
M55 1628 CpHaNOsS [M+H]' 2761264 2761258 —1.87 250.0997,241.0890,135.0804, 9-ZH-THil-LitEmEEY  U,P

121.064 7
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B% wmn A4 g on KMERE RHAT T A
(ml2) (mlz) (X107 FEA

M56  17.17 CioHiO:  [MAH]"  209.1172 209.1168 —2.06 191.1066,149.0961,131.0855, Wi _##-ZHEFISH/FHE U
107.085 5

M57° 1723 CoHwOs  [M—H]" 1650557 1650554 —140 147.0451,119.0500, 103.0554 it —FH-F15 %/ Mk U

M58  17.60 CiHiOs  [M—H]" 2150925 2150923 -0.82 197.0822,155.0713,153.0919, #5E-FE-TH -8 U
135.081 4

M59° 1809 CaHisOn [M—H]" 429.0827 429.0823 -0.89 253.050 6,225.0558, KEHTC-0- B & R U
197.060 2, 133.029 2

M60° 1843 CoHiOs  [M—H]~ 1650557 1650555 —1.50 147.0455,121.0658,119.050 1 it “HH-FF5 &/ Mk U

M6l 1876 CpHsNOS [M+H]' 278.1420 278.1414 —2.18 261.1153,201.111 8, 155.106 6, 9-%4L- T B FBH A4 & U
137.09 1

M62"  19.01 CxpHxOu  [M—H]" 459.0933 459.0929 -0.93 283.0611,268.0377, K& FH-0-F AR U
212.0477,196.052 8

M63*  19.17 CxHuOn  [MAH]"  461.1078 461.1063 -3.29 285.0755,225.0544, B8 TR I-0-H R s R U
197.059°9, 119.049 1

M64 1935 CiHiOs  [M—H]- 217.1081 217.1077 -1.87 199.097 5, 157.086 8, RIE-RETTR U
143.071 1, 137.096 9

M65 1937 CiHiOs  [M+H]" 2011121 2011116 -2.41 183.1019,155.106 7, -5 — R/ Rk U
109.101 2, 95.085 5

M66 2009 CiHiOs  [MAH" 209.01172 209.1166 -3.16 191.106 8, 149.096 2, —RE-=REASE NG U
131.085 6,107.085 5

M67° 2041  CoHs03 [M—H]" 163.0401 163.0398 —140 135.0453,119.0501,93.0344 JiRAL-ninnfefg U

M68" 2104 CuHisOn [M—H]" 4450776 4450774 —0.62 269.0454,240.043 1 FERER-O-F B U

M69 2137  CiHiOs  [M—H]" 209.0455 209.0453 -1.32 165.0554,137.0242, FR AP U,P
121.065 7, 109.029 3

M70° 2157 CuHiOn  [M—H]" 459.0569 459.0566 —0.63 283.0247,239.0350,211.040 0, K#WR-0-H & s U
183.044 9

M71 2161  CiHeOs [M—H]" 137.0244 137.0241 -246 109.0293,93.0344,65.0397 ¥4 )L KB/ Rk U

M72 2187 CwHuOs  [M+H]'  199.095 199.0960 -2.54 181.0860,153.091 1, EEP St 3 U
135.080 5, 107.085 5

M73* 2197 CaHisOu [M—H]" 4450776 4450774 —0.62 269.0455,241.0497, K E-O-H BRI 7 Hfk U,PF
225.055 3,210,032 0

M74° 2328  CyHasOis  [M—H]" 5911355 5911351 -0.80 429.0819,277.0516, KET-O- & -0 HEBER U F
253.050 5,225.055 5

M75" 2361 CyHxOi [M—H]" 607.1305 607.1295 —1.64 431.0980,269.045 5, KER-OMERT-0MAERR U
241.049 8, 225.055 4

M76" 2380 CisHi007S [M—H]" 333.0074 333.0070 -1.37 253.0506,225.0556, KEHTL-0-TRIR S U,P
209.061 3, 133.029 5

M77° 2414 CigHuOs  [M+H]"  295.0965 2950955 -337 277.0863,267.1010, RE-ZEFSHEI F
249.090 6, 221.095 9

M78 2424 CpHnOs  [M—H]" 2451394 2451390 -1.66 227.1290,167.1076, 9-FRk-HE-RE- BT/ U

141.128 6, 125.097 0
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4% wmn TR gt Cn KNERE BHBT LA s £
(ml2) (mlz) (X107 FEA
M79 2450 CuHipOs [M—H]- 223.0612 2230609 -1.55 179.0714,151.0390, - AP S R U
135.081 4, 120.057 7
M80° 2450 CuHuOnw [M—H]- 431.0984 431.0980 —0.88 387.1081,211.061 1, H&-FHBE D U
193.050 4, 178.027 2
M8 2461 CiHiOs4  [M+H]" 2011121 2011118 -1.87 183.1027,155.1067, FE- 05— R/ Rk U,P
109.101 2, 95.085 5
M82 2463 CpHnOs  [M—H]" 2451394 2451390 -1.74 227.1288,171.1029, 9-F k- WE-RE- BT U
141.128 3, 125.097 0 SR
M83* 2513  CisHsOsS  [M—H]- 3629816 3629814 -0.76 283.0247,239.0349, KHEFR-0-BimeEe U,P
183.045 1, 167.050 1
M84 2522 CisHioOsS [M—H]" 349.0023 349.0019 -1.26 269.0454,241.0507, FRE-O-Bifie U
135.008 5, 117.034 4
M85 2544 CpHuOs [M—H]- 2370768 2370766 -1.25 193.0868,175.0763, R B S U
165.055 1, 137.060 8
M86 2559 CuHuOs;  [MAH]" 1951016 1951012 -175 177.1640,167.1427,107.0856, Mt —#H-—HIE-FIBEK U
93.069 9
M87" 2657 CaHisOu [M—H]" 4450776 4450772 151 269.0455,241.0508,225.055 8 K3 K-O-H & FERERR Ak P
M88 2836 CiHisOs  [M+H]" 187.1329 187.1324 -2.57 169.1223, 151.1118,109.101 3, FIFE-FREER U
99.080 3
M89 3770 CiHisOsS [M—H]" 367.0493 367.0487 -1.72 287.0927,272.068 8, R4 W 2 -O- TR U
255.0662, 136.016 4
M90 3772 CisHiOsS [M—H]~ 351.0180 3510174 -1.86 323.0232,271.0612, 9(10)-F2 - K E-O-FiaTg U
256.036 9, 243.065 6
M9l 3772 CisHpO:S  [M—H]" 3350231 3350225 —1.81 307.0284,255.0666,227.0695 Fiftdt9(10)-F- KH¥E-O-RERE UF
M92 3772 CisHuOsS [M—H]- 353.0337 353.0330 -1.82 273.0771,255.0663, 45 E ORI U,F

199.006 5, 137.024 2

Sk EafGE MmUY U-RIBREA; P-IURAEA; F-3EMEHEA.

“known metabolites reported in the literature; U-urine sample; P-plasma sample; F-feces sample.

M20 25t IR B4, TRATRESE M4l S5H
ARG =)

M33 REE TR BT EEIR K 14
(CHz), M33 &7 HRR I AL ™). M25. M29.
M34 IHES T BT [M—H] (m/z 261.01) tt M33
= 80 (SO03), W ETFHIE, EA12H M33 iR
F=tE ), 4% N H - B R-O- T IR MR B L =
Mtk [FIRE, M3 Hil M24 3 %58 NEER-O- R
[ ML AN

KB iv SKI &, fMEIFFZSER (P6) [ 19 Ff
R, MRBhaFEWmE 5 frs. M39 IR BT
m/z 193.05. 178.03 Al 134.04 & B} 5 TS E 2%
H,O. CH; f1 CO, 74, HItbfF&E 1 14 (CHy),

M39 A2 FFS 2 B A =00, BT RS
FHIFH2TRZ SO;, M22 &2 M39 iR
Y, W% AF IS S R-O-REE. M5, M9 1B
RSB R 24, M45 5 oR HAFERE F 5
TN m/z 181.04 [M—H—CH,OCO] A1 179.04 [M—
H—CH;COOH] , HEREFHHNSEm 42
(CH0), HIt, M45 2551 OB =#isl,
M28 HIUFIERE A B F N m/z 135.04 [M—H—
HCOOH] #1 109.03 [M—H—HCOOH—C,H,]", H:
BETHFISED 16 (0), XEH] M28 /i Fiik
=, HRIEN B R AEIERIEN a-Co MI15 1
BEEFEE M28 51 176 (CeHsOg), A7 A H s R 11
FE, G AMPRIE-PT S R -O-H EIFERETR .
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Fig.3 Metabolic pathway of gallic acid in rats
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Fig. 4 Metabolic pathway of protocatechuic acid in rats
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BN - PS8 A SCifdRaERY,

M57. M60 1E R T AR B B B, 25 R,
M57. M60 215 &= P =2, 54h, M38.
M46 & M57. M60 BRI ™), & N —F
B2 R -O-MFR N R A4 o B T-98b 20 Fikg
Tl 2CH,, M86 HIBFE Tt F3 5/ 4, M86 nlfE2
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Fig. 5 Metabolic pathway of danshensu in rats

L M86 =1 14 (CHy), WIS At —yadk-—H
PSR R,

M6 H M32 FI#E Fr 251 SRR AR [R], HERES
T-ELWNHERR 7 80 (SO3), M6 Fl M32 SRR ()
R AR = . M51 BIRE A B F m/z 193.05.
178.03 1 134.04 HEEESFi%ELLEE K CeHgOsn CHs Al
CO, P74, G54 SCHREE , MST A2 INHERR ) F b AN
AR TR, H R B R AR AR R AT,
FEF SCHRFRIE BT RS AR, M67 F M43 TR
FHREHHREEE . MS? A B 145 1K, M67
A& HIMMERR S 52 3L = A2 1), M43 5& M67 HITiE
=4y,

M49 Fil M37 EA3 3 [F A 25T m/z 193.05.
178.03. 149.06 F1 134.04, H 5F08EEAHE . AL,
M49 F1 M37 FIREE 750 LB R RZ K 80 (SO3)
A1 176 (CeHsOg)o R, M49 2 [ 2E L IR 1k
7, M3 S BRI 1) e B FR AL 25, M69
IREES T m/z 209.04 FE BT m/z 165.06 35 LU
IR K 16 (O, ZEHMBEFET, M69 nlft2
R B0 2 R I 34k 7 ) . M54 1R BFES 1 LU R BE B K 57
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Fig. 6 Metabolic pathway of azelaic acid in rats
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