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Abstract: Objective To identify the metabolites of 6-gingerol in plasma, urine, feces and bile in rats by using UHPLC-Q-Orbitrap
HRMS method. Methods The plasma, urine, fecal and bile samples were collected and processed after ig administration of 6-gingerol
CMC-Na suspension. A Waters ACQUITY UPLC BEH Cis column (100 mm X 2.1 mm, 1.7 um) was applied and 0.1% formic acid
(A)-acetonitrile (B) solution were as the mobile phase for gradient elution. The mass spectrometry data of biological samples was
acquired under the both positive and negative electrospray ion mode. Results A total of 21 metabolites of 6-gingerol were identified in
rats by analyzing the mass spectrometry data, including five metabolites in plasma, nine metabolites in urine, 12 metabolites products in

feces, eight metabolites in bile samples. Conclusion The study expounded metabolites and metabolic pathways of 6-gingerol in rats
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based on UHPLC-Q-Orbitrap HRMS method and provided an important basic for future studies. In addition, this paper could offer a

comprehensive research method for drug metabolism identification.
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Fig. 1 Mass spectrogram of 6-gingerol in positive ion mode
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Table 1 Mass spectrometric information of 6-Gingerol metabolites in rat plasma, urine and feces
Wat ATA wmn gt R KMERE i REREEY 0% RE RE B
(mlz) (mz) (X109 (ml2)
My CrHuO: 1787 [MAHH] 27717982 27717932 -0.501 259.16, 189.09, 177.09, 162.06, e-ERmiK + + 4
145.06
M CiHuOs 1460 [MHH] 26114852 26114798  -2.072 243.13,255.12,177.09, 163.07, EHEE, WHARMRE  + +-
159.08, 145.06, 137.05, 13104, ()
109.06, 107.08
My CpHuOs 1813 [M+H[ 27717982 27717932  -1.808 259.16,189.09,177.09,162.06,  MIKRM + - -
145.06, 137.05, 117.06, 103.05,
91,05, 83.08, 55.05
M CrHuOs 1487 [MAH]" 27717982 27717926  -2.025 259.16,189.09, 177.09, 162.06, 145.06, MK i + -4
137.05, 117.06, 83.08, 55.05
M CisHnO: 2357 [MHH]™ 2812475 28124686 -2.300 263.24,179.23,135.14, 111.11, ERFERR, PR+ + -
107.08 P, I i
Ms  CiHiO: 1801 [M+H]" 2892162 28921518 3550 271.20,229.19, 147.11, 133.10, CRARE, LR+ + -
1210, 119.08, 107.08, 105.07 R, K & B
Ms  CuHuOn 1487 [M+Na™ 49320441 49320334 2186 393.11,317.17 W ERIRA & R B - -t
My CpHuOs 1507 [M+Nal* 46319385 463.19284 -2.188 287.16 BEREE, WERERR - - -
GE RN
Ms  CrHpO: 1487 [MHH] 25916925 259.16861 —2.494 203.10,189.09, 175.07, 163.07, WK R b - -+
161.07, 129.05, 105.06
My CrHuO: 1412 [MHH] 2611849 26118448 1633 243.18,229.13,215.15,201.14, IR AU B - + -
191.12, 187.10, 177.11, 163.09
Mo CoHuN:Os 1068 [MAH] 42324896 423248 14 —1.945 362.23,345.20,245.13 BEGBAEERN, £ - - -
REMR R
Mi CuHsOnw 1423 [M+Na* 49522006 49521872 -2.723 319.16 WERTEARM, Bl - + 4
R
Mo CisHuOs 2447 [MHH]" 29724042 29724173 -2.326 233.22,261.22,121.22,109.10 AR R, FELR - + -
Ry AKA{EH
Mis  CisHuOs 1737 [MH+H] 28917982 28917917 -2.252 271.18,253.16,187.15, 161.10, REMRR, BARR, - + -
159.09, 135.08, 133.09 it AR e i
My CisHiOs 1739 [M+Nal* 32917233 329.07154 2401 121.02,81.07 RUELR R, AR - +t
(fits)
Mis  CoHxOs 1533 [M+Na] 32920871 32921033 4903 311.21,285.12, 145.06, 17106, CERMREL WELFR - +-
119.08, 105.08 I
Mic  CiHnOs 1361 [M+Na* 33122436 33122577 4239 31321,285.1,133.10, 131.08, CBARN, WEEER - + -
119.08, 109.10, 107.08, 105.08 R, TR B
My CisHnOs 2447 [MHH]" 20724242 29724173 -2.326 109.10,107.08, 97.06, 95.08 BERBEERN, £ - + -
& LN
Mis  CisHuOs 1737  [MHH]" 28917982 289.17917 -2.252 339.23,279.22,109.10, 107.08 ﬂé%ﬁ@x%ﬁ&m mE - + -
M CiHnO: 1276 [M+Na]* 299.12538 299.12744  6.886 299.12,281.11,263.10, 245.09, ERERA, WA - -t
133.06, 107.04, 79.05 JR (5D
My CisHnOs 1280  [M+Na* 36519345 365.19247 -2.710 365.19, 107.08, 101.05, 95.085 WAMRN, FELRN - -+
Ma  CuHyOs 1302 [M+K]" 37717248 37707352 2751 377.17,3%9.15,327.13,285.12, TN A - -+

109.10, 107.08

“b7 ARRFER R IIE], =7 AR S R AN E

"+" means detected in the sample, and "—" means not detected in the sample
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297.241 73 [M+H]" (CisH3,03). 7EH =R RHHIT
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gER LRAERAE T RIS SRR R 6L s B, (EAR R
AR JE R COUEE N HD o KRR S8 AH X207 B it
B, TEHHT B R NS5 S2 50 A X 4 TR B AT 6-
W2 18, HEM My R4 T KE RN, 1E
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M A& 6-ZMy 3L RESEIE IR KA R AR
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Mz IHES> T8 188 m/z 289.179 17 [M+H]*
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1A~0 F 24 Ho HEM 6-ZM7E KRR KL T H
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20, FHEN 6-Z2 My 71 K B P R AR AL AT K
Ri, FFHEMBZE 2 A H JBRC 1 AN, Bk, HER
Mis N 6-EM k. Bk, a4,

Mg IHE T B FUER m/z 329.171 54 M+
Na]" (CigH2604)0 Mia FISEIRARNS 4> T B 6-%
WEHZZ 12, 778 6-32W % 1 NH3E, HEM
Mis A& HH 6-Z2 M BEZ AL RN AD (B 25 2 A~ 1D
[ESEI TR/

Mis BIHESSF BTN m/z 329.210 33 [M+
Na]* (C19H3003) . H 7RI 6 LML Z 2 4~ C.
1A 0, FERIER R s EEHEN
Mis s B 6-ZE My BREZ kA LA IR 3L 58 )15 21
RUFF=, 1FH ESI-MS2 i, m/z 285 A REN Mis
W% O EEAS B B TR, B IE T iR HE
WMo Lk, N Ms & 6-Z2H) £ B A AN R I8 S5 T
REIARE = I, Mie IHED T-2 T8RN m/z

331.225 77 [M+Na]* (C1oH3203)s M6 B SZEGAHXT
SFREME Mis £ 2, HEEHSFRUUKL—%
Tl PR g R M6 2 R 6-Z2 M R AE LR
B SN RN Y FIVATIES EIL AW Vs 7/ I Y (R R0
T BTN m/z 411.249 66 [M+H]" (Ca1H34N206)
W H A F 30 CuH3aNLOs, WIBHEMN 6-ZEMy RZ K
T REMNEE S, £ ESI-MS? @i =AY miz
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Fig. 2 Proposed 6-gingerol in vivo metabolic patterns in rats
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