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ABSTRACT: AIM To establish a UPLC-Q-TOF-MS/MS method for the identification of in vivo metabolites of
gallic acid, ellagic acid and corilagin in mice. METHODS The mice in administration groups were given
intragastric administration of 0. 5% CMC-Na suspensions of 3 constituents (400 mg/kg) , respectively, while those
in blank group were given intragastric administration of 0. 5% CMC-Na suspensions (400 mg/kg), after which
plasma, urine and feces were collected. The analysis was performed on a 30 “C thermostatic Acquity UPLC HSS T3
column (100 mmx2.1 mm, 1.8 wm), with the mobile phase comprising of water ( containing 0. 1% formic
acid) -acetonitrile flowing at 0. 27 ml/min in a gradient elution manner, and electrospray ionization source was
adopted in negative ion scanning. RESULTS Total 27 gallic acid metabolites, 13 ellagic acid metabolites and 37
corilagin metabolites were identified, these 3 constituents mainly occured phase I metabolites such as hydrolysis,
decarboxylation, and phase Il metabolites such as methylation, sulfation, glucuronidation. CONCLUSION

This stable and reliabe method can provide a reference for exploring the in vivo metabolic rules of other natural

phenols.

KEY WORDS; gallic acid; ellagic acid; corilagin; metabolites; UPLC-Q-TOF-MS/MS
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wp23080706) Xf FE St (4B =98% , PUJI| 45 4k 7E
AR RAT]) . R ILLTHERI (CAS 5
9004-32-4, [ Sigma-Aldrich A ®]) , Wl 2
(FiEs, fEME Merck 24H]); HER (g, %
[¥ Fisher Chemical A H]) ; /K ALK (H Milli-Q
itk ZRAEHE) .

1.3 #h4  SPF @i KM /NE, Mtk s
20~22 g, MEMABERIR2ESZE Y hogt, 5
B E A P AT IE S SCXK (JE)  K2020-0004, 7%
SR R MRS R & m R P E 2R AR R Bh )
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2 Fik

2.1 UPLC-Q-TOF-MS/MS %-#7 4%

2.1.1 3% Waters ACQUITY UPLC HSS T3 {3
(100 mmx2.1 mm, 1.8 wm); WEhHH A [ K
(% 0.1% FHER) ] -B (ZBE), BREVEB (0~3
min, 3% B; 3 ~8 min, 3% ~5% B; 8 ~ 10 min,
5% ~7%B; 10~15 min, 7% ~15% B; 15 ~20 min,
15% ~20% B; 20 ~25 min, 20% ~23% B; 25 ~ 30
min, 23% ~3% B; 30~33 min, 3% B); AR &
0.27 mL/min; FEi 30 °C; #EFERE S pl,
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2.1.2 il AEWIEE TR (ES); o HEE
30 000; #HHS 15 psi (1 psi=0.685 kPa); #55
60 psi; 251 IR IR W%k 2.50 kV; B
TR 270 «C, HE-39 V; FimHAHEE
m/z 50~1200, HMSHWFE 1,

®1 BRSRESY

Tab.1 Mass spectrometry parameters for various

constituents
% SR/ V RFfE e/ eV BT
WETR 110 10~40 T
BEAER 171 5~20 T
(e A 180 10~40 it

2.2 BRHE&

2.2.1 SR MEURE IR, BEAERR . ML
SO RS R, A 0.5% CMC-Na 39, i BU%R
TUAE N 0. 04 o/mL WO, HIFS.

2.2.2 XA KERBOXE IR, BEALR |
Ff LR O BR 45 1 mg, BT 10 mL &5, H
FEERZZIE, B,

2.3 AdhHeRE DRV MRS TR,
BRACTRAL . MTHLPr Tl A4l i 3 ARy
IR (A4, KA (B4), FEMEH (C
41), A8 H, Hrp Al RS NN, TR
BN UE B SR S M 3 d, EIRIE (23x2)C .
FIXTIREE (50£2)% . 12 h I/ BB s (0 45 o 551
TSR, #8812 h, ARUOK, A, B, C41# 400
mg/kg FIRBEE AT “2.2.17 W AW, A
HHEF B TEF & 0.5% CMC-Na JRE W, A 4/)
BUT4245)5 30, 60, 120, 240, 480 min AR ERR M
2270, 1 mL, B THZEMLEP Ed, 3500 r/min &
15 min, WM, B, C H/PNRTHZ 4~
8. 8~12, 12~24 h SRR S, 25 A/
FRZA 2 ST R 25 IR . PR S , e a3
BT -80 CUkA T RIT

2.4 FonTRA

2.4.1 %K BUASRIE ]S /N UL 2E 4% 100 pL,
BT EP &, MREAHSERE 100 pL, MA
0.5 mL Eﬁ@(ﬁﬁ%ﬁﬁ, FEWE FIRE S min,
4 °C ., 14 000 r/min B.0> 10 min, B EW, AW
W, BRI 100 pl 50% HEE A i, e TR e b
TRA 3 min 5B A0HE,

2.4.2 R HBUNEOEA IR 200 pL, 4 C,
14 000 r/min &.0> 10 min, B EW, A 0.5 mL
e A BT, 7EWBE LIRA 5 min, 4 °C |

14 000 r/min 0> 10 min, B3, AWK T,
BRI 100 pL 50% W B %, fERBE N LIRG 3
min Ji5#E AR

2.4.3 M PUNRIRGZEME 1 g, 510 mL HIBE
RS HHES %, 75 HEH 60 min, 4 °C . 14 000
t/min .0 10 min, BBV, BAWW T, REH
200 wL 50% H R %, R LIRA 3 min J5#
FHALPE,

2.5 HEHHALE  dEid Agilent MassHunter
Qualitative Analysis B. 06. 00 % {4 %] €833 [ it 4 %%
PEAEATAL B, JE S VRS RE T S (E 5 B (E 1Y
weZE, P, SO R B A A, R
RO E] | RSB TR R TR, 45
KSCHRRAE S Mass Bank (http: //www. massbank.
jp) » PubChem (hitps: //pubchem. ncbi. nlm. nih.
gov) Bl FERI AL WTLAEH

3 #R

3.1 ERRTEAM T AEE LY 28 Fi,
45 1 R A B3 A0 27 R, Mg IR
W, FEEP I EN 9, 23, 4 Ry, WA 1~
2, %2, IR 2°TH, WETFREZERAEN 1M
R BR, WAHR A P AE | miRil . #ah
mERRAL

F P U M4 P
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t/min t/min ¢/min t/min

TE: PO, UMK, FORSEME,
B1 RREFBRAHSVRNEFREIEZE
Fig.1 Extracted ion current chromatograms of gallic
acid metabolites

MO #E5> 7B T m/z 169.014 8 [M-H] ™, ¥
HEF m/z 125.025 2 [ M-H-CO, ]~ it 54 A A7
SRR 2, BN R TR, M
ST BT m/z 345.047 7 [M-H] ™, MI%H4F %
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1 : Decarboxylation AR, Methylation 2 1 3£4k | Sulfation
Wilefk, Glucuronidation A HIAT MR TL
B2 REFHRAHER
Fig. 2 Metabolic pathways of gallic acid

MO [M-H] £ 176, BH B m/z 169.013 6
[ M-H-C H O, ], 2% MERE IR S 0 Y RRAIE i v 2%
&, BN MO 5 A B RE MR AL AR = ., M3 14y
TE T m/z125.024 0 [M-H]™, TR BT m/z
81.035 0 [ M-H-CO, ], #& MO A& 4 BRI hi, il
SR [9] HXTUEE MR E IR, M5, M7
WA FB T8 m/z 301.056 3 [M-H]~, B ET
m/z125.025 0 [ M-H-C H,0,]", @it 53CHk [10]
e XF 43 g % % h pyrogallol-1-0-glucuronide |
pyrogallol-2-0-glucuronide, M6 WD T8 T m/z
204.982 1 [M-H]~, #HX4rF stk M4 [M-H]~

®2 RETRRHFMEEER

Tab.2 Results for identification of gallic acid metabolites

- . . MS, m/z R W P 3
45 g/ min = 43 F (wH] MS%m/z (x10-6) T e
MO 3.05 HETR C,HgO5 169. 014 8 125.025 2 0.28 o+ o+
M1  2.00 MO %525 b5 iR 1k Ci3H1,0,,  345.047 7 169.013 6 -3.96 + - -
M2 3.06 MO %R fL CisH 0y 345.0479  169.0141,125.0272 -4.54 - + -
M3 3.40 EERETR CeHg 0,4 125.024 0 81.035 0 3.3 - o+ o+
M4 4.42 MO B R IL + 5 2T s i Ak CioHpOp;  521.079 8 345.0456,169.0250 -2.64 - + -
M5 4.50 pyrogallol-1-O-glucuronide or pyrogallol-2-O-glucuronide C,H,09  301.056 3 125.025 0 0. 68 + o+ -
M6 5.16 M3 fifiRtk C¢HgOsS  204.982 1 125. 024 7 -4.32 -+ -
M7  5.33 pyrogallol-1-O-glucuronide or pyrogallol-2-O-glucuronide C,H;,04  301.056 3 125.024 6 0.68 + - -
M8 5.80 MO fifiRtk C;HgOgS  248.971 5 169. 014 5 -1.76 - o+ -
M9  5.98 MO H b+ 2 B iR ik CuH0,,  359.0634 183.0301,169.0142 -3.94 + - -
M10  6.27 MO % WERE R 1k Ci3H 0y 3450479 169.0146,125.027 1 -4.54 - + -
M1l  6.53 MO HZ MR iR fb CsH,0,,  345.047 7 169. 014 6 -3.96 + - -
MI2 6.82 MO iz smsR ik CisH,0p  345.0479  169.014 5,125.0247 -4.54 - + -
MI13  7.56 MO H 3k + 3 2 M i 4L CuHgO0,,  359.0635 183.0252,169.0136 -4.22 - 4+ -
M14  8.29 M3 HEAb+jaki L Ci3HigOo  315.0733  139.040 1,125.0219 -3.63 + o+ -
M15 9.04 MO H Ak -+t C4H60y  359.0635 183.0301,169.0136 -4.22 - + -
M16 9.78 M3 HHfb+Eiiik C,HgO4S  218.9979 139.0402,125.0169 -4.65 - + -
M17 10.52 MO BifRfk C,Hg0sS  248.9715 169.014 6 -1.76 - o+ -
MI8 11.06 M3 Fiffk CeHgOgS  204.982 1 125.024 7 -4.32 - o+ -
M19 11.17 M3 H34b+aifik C,HgO4S  218.9979 139.040 1,125.0169 -4.65 - + -
M20 11.71 MO H13Efk CyHgO5 183.030 3 169.010 0 -2.20  + + o+
M21 12.00 MO H 3:Ab+Fifaik CsHgOgS  262.9880 183.0299,169.0098 -4.90 - + -
M22 13.11 MO F3fk CgHgOs 183.029 5 169. 009 0 2.17 - -+
M23 14.13 MO I 3&4b+F 3L Ab+ i 2 s i 1k CisHigOy  373.0789  197.0458,183.0286 =-3.39  + + -
M24 15.05 MO 34k +Rifalk CsHgOgS  262.9880 183.0303,125.0199 -4.90 - + -
M25 15.29 MO H3:fk CgHgOs5 183.030 1 169. 009 2 -2.86 - + -
M26 15.51 3-BRIEHKZM CsHg 05 151.040 5 107.035 8 -2.86 - + -
M27 15.70 M3 Gtk CeHgOgS  204.982 1 125. 024 4 -4.32 - + -

s +RRIETE, R,

279, WERE T m/z 125.024 7 [ M-H-S0, ], &
TRIRZS & RN R E I 2% %85 M3 iz ik
™41, M8 #EorF B F U m/z 248.971 5 [ M-
H] ™, MXHF A Mo [M-H] £ 79, WA
T m/z169.014 5 [ M-H-S0, ], ZRBRLE A RV Y
SRR E G, S MO BRER LA =8, M9
Ay T 55 T8 m/z 359. 063 4 [ M-H] ™, FHX4>FJ5
36

HH MO [M-H]™ £ 190, ¥ H BT m/z 183.030 1
[ M-H-C,H,0, ]~ 169.014 2 [ M-H-C,H,O,-
CH, ™, %580 MO % b5 fe Ak 1S =4,
HA MR WK 3, M4 #7858 7% m/z
315.073 3 [M-H] ", #XfrFattt M3 [M-H] £
190, ¥ A B T m/z 139.040 1 [ M-H-C H,0, ] .
125.021 9 [ M-H-C,H 0,-CH, | ™, %E N M3 #i%ih
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M R 3 AR AR = B, M6 WfE o T 5 T g m/z F F M1
218.997 9 [M-H] ™, AIXtsrF it M6 [M-H] £
14, BERBT m/z 124.016 9 [M-H-CH, ", &N O JL
M3 WA ERRR A . M20 #Er T =2 m/z r‘
183.030 3 [M-H]~, AHX}43+FFBidr bt MO [ M-H ]~
% 14, ﬁqé}#r%?m/z 169.010 0 [ M-H-CH,]~, % EEE) = 3 1 o0
SE R MO T EALARIE =4, M26 #E4> T B T m/z fimin Yimin Yimin
151.040 5 [ M-H]", #¢H % F 107.035 8 [ M-H- F U 8 po M2
CO, ", M 53CHk [11] Xt N 3-R R )L
2, Y
-H" \lu
c00H coon ! COOH Mo 17 18 19 PR3
COOH s Q /@ t/min t/min {/min
=y S o P PRI, U WIRE, B3,
miz359 miz 183 miz 169 B4 ZRUEBRH-YRNEFREIEE
183.030 1 Fig.4  Extracted ion current chromatograms of
ellagic acid metabolites
3593634 :: O :H
169.014 2 °

%

100 200 300 400
mlz

B3 M9 —REUEERRFERE
Fig.3 MS/MS spectrum and cleavage pathways for M9

3.2 BB R JHEER 14 R, {4
& 1 R Ao A 13 A, A BN
PR, AR SE 3, 7, 5 sy, WK 4~5,
# 3, ME S AT, SRAEIR TR IR N KR I E T
M2, EERAWN AR AR, Kig, LAHRN
AL, R,

MO #E5> 75 T m/z 300.999 7 [M-H] ™, ¥
A B T m/z 283.994 5 [ M-H-H,0 ], 257.005 4
[ M-H-CO, ]™, 229.013 1 [ M-H-CO,-CO ], Zfi#
TR EX R — 3, S N A B R AR TR . M
W T8 1% m/z 248.971 5 [M-H ], HXI4 T+
JEhEE MO [M-H] £ 79, BT m/z 169.012 5
[M-H-SO,]~, J&0iMR 45 & &N )RR Ak i &2k,
Y78 R MO FEAAR PN 7K A o8 18 B -2 1 ™= A 1 B R Ak
R P8, M3, M11 4 T 35 F 042 9 R m/z
248.9712 [M-H] . 248.9715 [M-H] ™, 7E %%
R PR R B m/z 169, 5 M1 277 A AR R —
PWER BT, YA WYL E TR
e, M5 HES TS T8 m/z 181.050 7 [M-H ™,

T : Decarboxylation A #2, Methylation Jy H 3£k, Sulfation
il2fk, Glucuronidation 4 A M BRIL
B 5 HEBRRHEE
Fig. 5 Metabolic pathways of ellagic acid

MR B F m/z 163.039 1 [ M-H-H,0]™, 135.044 2
[M-H-H,0-CO]~, ik 53CHk [12] X% N
3-hydroxy-3- (3-hydroxyphenyl ) propionic acid, M6
W TFE T8 m/z 137.024 5 [M-H]~, BHET
m/z 93.0352 [M-H-CO, ", @it 53¢k [13] kb
XU E I TR A, MT D T3 116 m/z
151.040 3 [M-H]~, R B+ m/z 107.048 8 [ M-
H-CO, ", it 53CHk [12] HxHEsE h 3-8
LR, M8 ESrF B 10 m/z 275.019 5 [M-H] ",
W F BT m/z 203. 065 1 [ M-H-C0,-CO]~, it 5
SCHR [11] LEXT S MR A R M5, M9 5+ 5
FUgE m/z 193.050 5 [M-H] ™, #H & T m/z
178.062 5 [ M-H-CH; ], 149.059 3 [ M-H-CO, ",
134.036 2 [ M-H-CO,-CH, |7, it 5 3¢k [ 14]
FEXT % 5 Sy Bl B AR, M0 WE 4> T B T 1% m/z
195.067 1 [M-H]", # K B F m/z 180.039 5

37



2026 4E 1 H HoR 2 January 2026
a8 1 Chinese Traditional Patent Medicine Vol. 48 No. 1
x3 BRUBRESYVEEER
Tab.3 Results for identification of ellagic acid metabolites

o ) o MS, m/z > R e

5 ty/min R4 ¥ - MS?m/z (x1076) I3 PR FfE
MO 20.73 WVAETR CiHeOg  300.999 7 283.994 5,257.0054,229.0131  -2.36 - - 4
Ml 2.31 BB TR C,HeOgS 2489715 169.012 5 -1.76 - -+
M2 5.69  pyrogallol-1-O-glucuronide or pyrogallol-2-O-glucuronide C;,H404  301.056 3 125.022'5 0.68 -+ -
M3 7.23 KETRERL C/HgOgS 2489712 169.014 1 -0.56 -+ -
M4 10.31 ERETR CeHgO3 1250247 81.033 4 -2.26 -+ -
M5 10.84 3-hydroxy-3-( 3-hydroxyphenyl ) propionic acid CoH1,0,  181.050 7 163.039 1,135.044 2 0.18 -+ -
M6  11.20 WETFIRER C,H0; 137.0245 93.036 8 -0.60 - - 4
M7 15.16 kB2 a7 CgHgO3 151040 3 107.048 8 -1.54 -+ -
M8  17.41 RAEMS C3Hg0, 2750195 203. 065 1 0.82 - 4 -
M9 18.59 B LR CioH1p04  193.0505 178.026 5,149. 059 3,134. 036 2 0. 69 -+ 4+
MIO  18.60 HER 7B CioH 1,0,  195.067 1 180.039 5,151.074 5 -4.19 - - 4
MIl  21.10 KETRERL C;HgOgS  248.971 5 169. 014 6 -1.76 + - -
M2 22,13 MO AL CysHgOg  315.0151 300.991 1,283.9953,257.005 1  -1.46 + - -
MI3  27.78 MO HI3fk CisHgOg  315.0151 300.9910,283.9951,257.0050  -1.46 + - -

I +FIRETE, —RARAETE,
[M-H-CH,]™, 151.074 5 [M-H-CO, ], @it 53¢ 17 Flalisr, ri & 8 mI 0, Aaf HLB7 50 76 4R PNk ik

BRO[15] HEXEEE N/ RIR O, M12, M13 FHXT
TR EYE MO £ 14, Bi#EHEY T8 718 m/z
315.015 1 [M-H] ™, — k™ B 87 m/z
300.991 1, J&EK—4F CH, Frsk; FHEMEDT
B m/z 315,015 1 [M-H] ™, & g JHi% e
RS m/z 301, 1 m/z 283, 257 S MEAE IR
fER B, 5 MI12 ¥ R A R e s, #El
PIE B MO H AR AR ™, AR WLIE 6,

»l T

/‘0H

OCH,
CH m= 747
H,
HO

Rte

”o
m/ﬁ 15 m/h301
o
HO'
)
m/z283
300.9910
2839951
257.0050
3150151
|u.lI“JlIll.ln o

100 200 300 400
mlz

B 6 M2 LR RREEE
Fig. 6 MS/MS spectrum and cleavage pathways for M12
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Fig. 7 Extracted ion current chromatograms of corilagin

MO #E7> T 5 T m/z 633.074 1 [M-H]~, %
R BT m/z 463.051 4 [ M-H-C,H,O, ], 300.998 9
[ M-H-C,H,0,-C,H,,0, ]~, 275.0190 [ M-H-
C,H,0,-C;H,0,]", 169.014 5 [ M-H-C,,0, H,; ]~
5T RS —E, S o R R A R, M4
ATFETIE m/2169.014 4 [M-H] ™, BEH BT m/z
125.024 5, K@ MBI, M31 fin+ &g
m/z 300.999 8 [M-H] ™, &R ¥ m/z 283.995 6,
229.013 9, 201.019 0, %@ NEEAERR, M1 HESrT
B m/z 195.051 3 [M-H] , BH & F m/z
84.019 2, 75.007 1, 70.035 4, @it 53CHk [16]
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Tab. 4 Results for identification of corilagin metabolites

M17.M21

- . - , ‘ MS, m/z R 1R P
4i's tg/min wina’| AFR [M.H]- MS“m/z (x10’6) F’;’ﬁﬁdﬁféﬁ
M0 16. 62 ol BLE 52 CyH,015 633.074 1 463.051 4,300.998 9,275.019 0,169.0145  0.22  + + +
Ml 1.07 kiR CeH 0, 195.051 3 84.019 2,75.007 1,70. 035 4 -1.40 - + -
M2 1.88 P REE A C13H 6049 331.067 0 169.074 3 0.21 - o+ o+
M3 2.92 BREFR CeHgO3  125.024 7 81.034 6 -2.26 - o+ +
M4 2.97 KETR C,HgOs 169.014 4 125.024 5 -0.91 -+ 4+
M5 3.76  pyrogallol-1-O-glucuronide or pyrogallol-2-O-glucuronide C1,H,4,09 301.056 8 125.022 5 -0.98 -+ -
M6 3.85 KRR CoHg0, 147.0453 103. 055 2 -0.99 o+ - -
M7  4.87 pyrogallol-1-O-glucuronide or pyrogallol-2-0-glucuronide Cj,H 4,09 301. 056 8 125.022 4 -0.98 -+ -
M8 5.98 M4 AL + A R R L CiH 60y, 359.062 1 183.028 0,169. 008 4 -0.32 - + -
M9 6.62 M4 Bzt C;HgOgS  248.9715 169.013 1 -1.76 - + -
M0 6.81 M4 LAk + R R I CiH 60y, 359.062 1 183.027 9,169. 009 8 -0.32 - o+ -
M1l 7.36 M4 AR + A B R AL CiHi60,, 359.062 1 183.027 0,169. 007 8 -0.32 - o+ -
MI12 7.45 M4 H AL CgHgOs  183.030 3 169.009 8 -2.20 - + -
Mi3 8.0l M4 Bk C;HOgS 248.9715 169.012 6 .76 - o+ -
M14 10.79 WAL TR Ol CyoH 6015 463.052 6 300. 999 4 -1.70 - - %
M15 11.21 M4 H 34k CgHg05  183.030 3 169. 008 6 -2.20 - o+ -
M16 11.34 phenyl glucuronide C,H 1,07 269.067 3 170.019 5,129.019 6,113.024 5 231 - o+ -
M17 11.90 M4 B fL+ T Al CgHgOgS 262.987 1 183.029 2,169. 009 4,125.019 4 -1.48 - o+ -
MI8 12.54 MO Btk Cy7H,,0,,S 713.030 6 300. 999 3 -0.63 - - +
M19 13.28 M4 AL CgHgO5  183.030 3 169.010 7 220 - - 4+
M20 14.67 WA T IR R A CaoHpg0,4 483.078 2 271.045 5,169. 014 1 -0.35 - - +
M21 14.72 M4 B fk+ R 34k CgHgOgS 262.987 1 183.030 0 -1.48 - o+ -
M22 15.31 M4 F Ak CgHgOs5  183.030 3 169. 009 5 -2.20 - o+ -
M23 16.13 MO F AL + A R AR L C34Hp0,, 823.1199 647. 087 9,463. 050 9,300. 998 9 L43 - + -
M24 16.38 M4 H 3Ak CgHg05  183.0303 169. 009 9 =220 - o+ -
M25 19.21 MO i34k CysH,,0 15 647.089 6 463. 051 4,300.998 9 -0.95 - - +
M26 19.30 MO 1AL CogHpy015 647.089 1 463. 050 4,300. 998 6 -0.17 - + -
M27 19.56 MO 54k CpgH,,0,5 647.089 6 463. 050 5,300. 999 2 -0.95 - - +
M28 20.23 MO Ak + 32 R R 1L CayH4y0,, 823.1199 647. 088 4,463. 050 9,300. 998 6 L43 - + -
M29 2032 MO F LAk + i A R 1L CayH3,0,, 823.1220 647.088 1,463. 055 3,300.999 3 L2 - -+
M30 20.59 MO F AL + A R R L CayH350, 823.1220 647.088 1,463. 052 0,300.999 9 L2 - -+
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g4
. . " MS, m/z R R KR

i ty/min R s [M.H]- MS“m/z (x10°%) Fl;{ﬁﬁé(&ég@
M31 20.69 BTIETR C4HgOg  300.999 8 283.995 6,229.013 9,201.019 0 -2.69 - - 4+
M32 21.33 M31 Ak -+ B ik CyH g0y, 491.0456 315.014 6,300. 994 5 2.30 - o+ -
M33 22.34 MO HUEEAL+ R4l CagHag0 g 661.1029 477.065 5,315.014 7,289. 034 8 263 - o+ -
M34 22.35 MO F 34k + P 34k CaoHag0 g 661. 105 4 477.066 9,315. 014 6,289. 034 0 L5 - - 4+
M35 23.18 MO 54k + 1 34k CoH,60,5 661.105 4 477.066 0,315. 015 4,289. 034 5 -1.15 - - 4
M36 26.24 M31 Ak CsHgOg  315.014 9 300.995 0,283.990 5,229.009 4,201.0155  -0. 82 - - ¢
M37 28.75 M31 H 34k CysHgOg  315.014 9 300. 994 4,229. 009 4 -0. 82 - - 4+

Vi +FURAEE, ORI,

PO S 2 o A OME R, M2 ESr T B T % m/z
331.067 0 [M-H] ™, #H & ¥ m/z 169.074 3 [ M-
H-CH,,O5 ], it 53CHR [17] HeXT%E e h ik
BT AP, M6 fE T3 1% m/z 147. 045 3
[M-H], #EH BT m/z 103.055 2 [ M-H-CO, ],
Wt S3CEk [11] Hx S REERR, M14 i)
FEB I m/z 463.052 6 [M-H] ™, BH B+ m/z
300.999 4 [ M-H-C,H,,0,], a5k [18] L
U E A REAC TR OB, M16 1fE S T 5 T 1% m/z
269.067 3 [M-H]", # & & ¥ m/z 170.019 5,
129.019 6., 113.024 5, %54 MassBank ., PubChem
B PR %5 5 M phenyl glucuronide,, M18 #4151
1§ m/z 713.030 6 [ M-H]~, A% 4> i & b MO
[M-H] £ 80, FH &+ m/z 300.999 3 A B4
FURRTE R BE, W MI8 /S ER L IR OA 1
MRESWRIRA G, %E N MO TS & v A%
W=, M20 #E 5 T B T 1§ m/z 483.078 2 [ M-
H]", WA B ¥ m/z271.045 5, 169.014 1, it
EICHEREEXE [17] %858 9 B0 6 - Ik 4 24 05 11
M25 4y T 85 106 m/z 647.089 6 [ M-H] ™, #EH
B m/z 463.051 4 [ M-H-C,H,O,-CH, ], #fEW;
M25 WETFEIETA 1 ANRIESH RS, m
m/z 300. 998 9 F /S FRIE — IR AT g H 321k,
Y5E R MO HEARAR =, M26, M27 HESr 15
TUg m/z 647.089 1, 647.089 6 [M-H|™, 7E_%%
A B PR A RS T m/z 463, 300, 5 M25 7F
AARFIE B iR A, S PE R MO F L
AR =8, M23 W 7 5 T 1§ m/z 823.119 9
[M-H]~, X5t M25 [M-H] £ 176, %
SER M25 HE MRS S, R ETF m/z
647.087 9 [ M-H-C,H,0,] ", M BT m/z 463,
301 5 M25 i —2, HEWT M23 7S 5L R B
A 1 RS HEREIRY &, WETBE DA
| DR IS G, %8 MO ) 2 B e H 2
557, M33 #1551 1§ m/z 661.102 9
40

[M-H]~, X F i M25 [M-H] £ 14, #¥
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Az, HEDN M33 VTR A 1 A FR IS AL
B, PR BT m/z 315,014 7, HoR] BB 504
HE A Bt m/z 300.994 7 [M-H]™ £ 14, i m/z
289. 034 8 M5 HHFIE A Bt m/z 275.019 0 [ M-H ]~
W 14, HED M33 7N 5L — 2% F B3 b i F2 3 %
Ik, % MO W 3Lb Rl =9, H ik
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