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Study on Metabolism of Chemical Constituents in Coptidis Rhizome Dispensing Granule in Vivo

WU Yin'?, REN Bingnan?, ZHANG Miao'", SUI Feng!"(I.Institute of Chinese Materia Medica, China Academy of
Chinese Medical Science, Beijing 100700, China; 2. Hebei General Hospital, Shijiazhuang 050051, China)

ABSTRACT: OBJECTIVE To explore the metabolism process of major chemical constituents in Coptidis Rhizome
Dispensing Granule. METHODS UHPLC-TOF/MS technology was adopted. Based on accurate relative molecular mass and
fragment ion analysis, combined with relevant literature search and mass spectrometry fragmentation rules, the chromatograms
of serum and urine of rats were compared before and after administration of Coptidis Rhizome Dispensing Granule. RESULTS
Fifteen parent components and 9 metabolites were found in containing drug serum. There were 18 parent components and 20
metabolites in containing drug urine. CONCLUSION This study comprehensively explains the in vivo process of the main
chemical components of Coptidis Rhizome Dispensing Granule. The results can provide scientific reference for the study of
pharmacokinetics, metabolite prediction, pharmacodynamic material basis and mechanism of action about Coptidis Rhizome
Dispensing Granule.
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Tab. 1 Identification of prototype compounds from plasma and urine after oral administration of Coptidis Rhizome Dispensing
Granule in positive mode
%5 t/min 53 USSR m/z [ W% MS/MS oM
Pl 623  CioH;NO,4 6 B 22 B 0, 322.107 6 M1 -1.0 307.104 8, 279.089 0 k)
P2 629  CpH;gNO, 2230 R 3 /N B 324.122 8 M1 -0.8 309.099 9, 308.091 3, 294.076 4, 280.097 0 IR
P3  7.09  CioH;4NOy4 BT 320.093 0 M]* 0.4 293.099 7,278.102 4 MiE, WRIK
P4 7.2 CyHyNOy4 2R 338.138 4 M) -1.2 323.114 6, 322.106 3,308.090 7,294.111 5 I, JRI
PS5 720  CyHisNOy F/NBEGR 336.123 3 M]* 0.9 321.099 4, 320.091 2, 306.0752, 304.096 4, PR
292.092 7
P6 723  CioHeNO, IINBELT 322.107 6 M1 -1.0 307.108 7, 279.089 1 1M 3%
P7 790  CyHysNO, i 5 55 365.178 5 M]* 1.9 336.1239,322.130 0, 308.132 7 PR
P8  7.96  CyH;gNO, FH R 1 334.107 4 M7 -1.6 306.111 2, 276.101 0 IR
P9 817  CyHpNO, ELyT 352.162 2 M]* -1.4  337.1300,336.121 5,308.128 9 M, R
P10 823  CyHyNO,4 AP 338.138 5 M) -2.8 323.114 6, 322.106 3, 308.090 7,294.111 5 I, W
P11 831 CaoHaoNO, PhIEM B C e 338.138 4 M1 2.6 323.1152,322.104 9, 308.089 6,294.110 2 I, IR
P12 832  CyHj;sNO, JINEEGR, 336.122 7 M]* 238 321.099 1, 320.090 8, 292.096 5 My, PR
P13 851  CyHuNO, K= A8, 342.170 0 M]* —1.5  299.127 6,297.111 9, 282.088 4, 265.085 6 I, MR
K2 FEBFHREAE TEXT LB RETNRE RS ER

Tab. 2 Identification of prototype compounds from plasma and urine after oral administration of Coptidis Rhizome Dispensing

Granulein in negative mode
G t/min Vi e YL m/z B W MS/MS il
P14 0.45  C;Hpp04 ER 191.0562  [M-H]- 0.3 173.009 2, 127.040 4,93.034 9 IfLi%, R
P15 1.68 CisH 603 LR 359.077 8 [M-H] 1.3 322.847 8,197.0472,179.0359  [MiE, KK
P16 210 CHeO4 Jo ARTR 153.0202  [M-H]- 49 108.022 1, 78.958 3 PRI
P17 321 CiHyoO4 el B 193.0506  [M-H] 0.3 178.062 1, 149.063 5, 134.037 4 IfLi%, R
P18 3.55 C17H2000 PRI BRIR 25 7 S p A 367.103 1 [M-H]- -1.9 193.051 4, 173.047 0, 134.037 4 SR
P19 4.70 C17H2009 PR ZE T AL A 337.103 5 [M-H] 0.2 193.052 0, 173.054 9, 134.037 8 Ifli, FRIK
P20 4.83 C17H2009 R R4 T FA A 367.103 5 [M-H] 0.2 193.050 3, 173.045 9, 134.0370 1L, R

A = PO 225 2022 4F 1 45 39 #4552 Chin J Mod Appl Pharm, 2022 January, Vol.39 No.2 - 149 .




1.8x10* A
o
=
. —_— L1 ILJLH\J‘L"‘}
0 5 15
t/min
1.5x10% C
g
2
JMJ‘ IJLM|HA JHIA A‘.Jlluuu AL \ll A_+l /l

0 5I 10 1'5
t/min
B 7 B R o B IE B T R e e i E
MK ; B2y, C-a8 IR D-S2hRI .

l§l1

6.0x10* B

o i

3.3x10* D

o

Flg. 1 Base peak chromatograph in positive mode of Coptidis Rhizome Dispensing Granule
A-blank plasma; B—drug-containing plasma; C—blank urine; D—drug-containing urine.
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Flg. 2 Base peak chromatograph in negative mode of Coptidis Rhizome Dispensing Granule
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Fig. 3 Mass fragmentation spectrum of berberine(A) and its
proposed fragmentation pathways(B)

A 100% 134.037 5
Fuu
= 178.027 8
149.}062 8 \ 193.{)50 6
100 195
mlz
B

ﬂ:@/\/‘% m/z 1490628
HO' H
m/z 193.050 6 @A)‘D €0 :@’\\

m/z 178.027 8 m/z 134.037 5

4 [THRLER i AR B (A) BCFT RERY UM % 2 (B)
Fig. 4 Mass fragmentation spectrum of ferulic acid(A) and
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Tab.3 Mass spectrometry information and identification of components metabolized by Coptis chinensis Franch. in vivo
5 tmin I3 FaR R m/z BT iR MS/MS I3 AR
P8 832  CyH;gNOs - 336.1227 [M]* —2.8 321.099 1, 320.090 8, 294.096 5 M, PRI
Ml 753  CigH;sNOs  EHHAL 322.1077 [M]* 0.9 307.0816,279.081 3 QIR
M2 772 CHisNOs,  KHIHAL 322.1074 [M]* 0.1 307.0838,279.089 1 iR
M3 461  CysHypNOy  EHHEEAL, MR 498.1393 [M]* -0.4 322.1075,307.084 9 My, JRIK
M4 572 CasHasNOyo KW HAL . i MEERIL 498.1394 [M]* -0.2 322.108 1,307.0819 My, JRIK
M5 747  CoH;sNO,S EHIZHAL, Fifkib 402.0642 [M]* -0.1 322.1080,320.094 0, 307.083 8 PRI
M6 7.94  CoH;sNO,S ZEHIZHAL ., Fifkik 402.0645 [M]* 0.2 322.108 7,320.091 1, 307.084 2 PRI
M7 632  CsHxyNOjs H4HiEE Rk 512.1553 [M]* -0.1 336.123 1, 322.098 0 M3, PRIE
P3 7.09  CwH4NO, - 320.0930 [M]* 0.4 293.099 7,278.102 4 M, PRI
M8 7.73  CiH;sNO, Ak 322.1073 [M]* -0.3 307.0838,279.089 1,278.081 1 PR
M9 782 CHsNO,  Zfk 322.1074 [M]* 0.1 307.0838,279.089 1,278.081 3 PR
MIO  7.84  CyH;sNO,  H3EfL 3341076 [M]* 0.7 309.076 8,306.116 3 JIiRGH
MIl 1240 CioH;3NOs %k 336.078 1 [M]* 1.3 308.0864,307.1118,279.067 1,278.085 1 PRI
MI2 519  CiH;sNOg %k, 7Kif 354.0975 [M]* 0.7 336.0873,326.102 4 PRI
P9 8.17  CyHpNO, - 3521622 [M]* -1.4 337.1300,336.121 5, 308.128 9 My, JRIK
MI3 680  CyHgNO, HEHIIfL 3381391 [M]* 1.2 323.119 1,322.104 7, 308.087 7 PR
Ml14 753  CapHoNOs  EHIHAL 338.1389 [M]T 0.6 323.116 4,322.103 6, 308.094 7 PR
MI5 695  CyHpNOs  EHHEAL, Ak 3541337 [M]* 03 339.1115,296.087 5 TR
M16 995  CyHoNOs EHIEMk, &1k 354.1340 [M]* 1.2 339.1111,296.084 5 PRI
M17 538  CiHyNOy EMHHAL., Wi MERERRL 514.1708 [M]* 0.1 338.1384,323.1149 M3, PRIE
MI8  5.84  CyHpyNOy EH AL, WAL 5141710 [M]* 05 338.1130 Mg, R
MI9 866  CynHiNO, Ik 366.1709 [M]* 2.5 351.1503,322.134 1 TR
M20 1137  CyHpNOs  4fk 368.1494 [M]* 0.3 338.1009,310.1116,294.074 4 PR
M21 1093  CyHxNOs  Hdfk. /Kift 386.1596 [M]* -0.5 358.1656,343.138 0,326.137 7 PRI
M22 623 CyHyNOyo MR fL 528.1863 [M]"* -0.2 352.1458 Mg, R
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