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Analysis on Metabolites of Polygonum capitatum Extract in Rat Urine by UPLC-Q-TOF/MS

CHI Ming-yan, XIANG Wen-ying, YANG Wu, SUN Jia, LIAO Shang-gao, LI Yong-jun, HUANG Yong"

(School of Pharmacy, Engineering Research Center for Development and Application of Ethnic Medicine and

Traditional Chinese Medicine, Ministry of Education, Provincial Key Laboratory of Pharmaceutics in Guizhou
Province, Guizhou Medical University, Guiyang 550025, China)

[ Abstract | Objective; To identify prototype components and metabolites of Polygonum capitatum extract
in rat urine after oral administration by UHPLC-Q-TOF/MS, and explore its direct acting substances and in vivo
metabolic process. Method: The separation was performed on a RRHD Eclipse Plus C; column with mobile phase
of 1% formic acid aqueous solution-0. 1% formic acid acetonitrile solution for gradient elution, flow rate was 0.3
mL-min "', column temperature was set at 45 °C. Using electrospray ionization ( ESI) in negative ion mode with
scanning range from m/z 50 to 1 000. By comparing chromatograms difference between blank urine and urine of
administration, prototype components and metabolites of P. capitatum extract were identified. Result; Three
kinds of prototype constituents and 15 kinds of metabolites were identified in the urine. These direct acting
substances were protocatechuic acid, quercetin and gallic acid, or their products of liver metabolism.
Conclusion ;: This method is reliable and effective for identifying compounds in urine after oral administration of P.
capitatum extract, and it can provide a reference for further study on pharmacodynamic material basis of this herb.

[ Key words | Polygonum capitatum ; protocatechuic acid; quercetin; metabolites; metabolic pathway;

gallic acid

[KFEBEH] 20160118(016)

[BEE€TB] HEARFEREETH (81260688 ,81160516) ; 5t M 4 H bR AL A 11140350 H (2012-7040) 5 5% M1 4 15 45 2 42 41 37 fig 1 48 7
PRI E (824 B R 52 (2013 ]04)

[E—1EE] BWIH WL, PEIE, R 251 58 5 FF & , Tel :0851-88416167 , E-mail :379876001 @ qq. com

[@WAERE] w5 W, 202, R A 2430 P 43 2T 245 T &, Tel :0851-88416167 , E-mail ; jack_568@ 163. com

- 77 -



522 B 1T W
2016 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No. 17
Sep. ,2016

SKAEZE N DU LT LU RFT A T B AF 2 5
B E SR E AR R 2 A R
H2l el BT R 2 — W T 2003 4R RSN A
i RS M R . BEA R mE R
PRAE M Z DR, IR L EEHTIRIT B &R E R RE
Y BRAT B0 BE R 4 Y L HEG, B Sk B
ip oy B T 2 A A AE g, o R GE TR
B MR 2 M IR R LSRR BT
g R KRB B R AT R, K CE] = i R -3-0-
(2" B - T S M RETFRS
P S5 LR LA T DR S P 4 B AR R 43 Y
YA

TEAS PR 6] Sk 46 245 007 245 R o8 2 g vy, &
ML AES 2K E L BEVLTE IE T BEZE B 3867
ARy, B IR R EeEw  As
55 DL Sk AR A R o GRS G, >R FH R e 2550 AH £
T~ HR I DO AR AT R AT B JR] g 43 B T3 3 (UPLC-Q-
TOF-MS ) 5 3k AEZAE K BLR W B 53 SRR I i) A a6
FEIEAT S PRA X 2 A T BRI B AE I o S
PR AR AR, Ry Sk A 253800 A 5 25 A
1

1290 TInfinity %Y 2 280 WA 208 3 55 ( 36 [5 2 4
ek A R 2w, A48 1290 Infinity ) — 0% ),
impact 11 A W 15§ 25 DU A% AT K AT B[] 52 3% ) ( ESI-Q-
TOF-MS, £ E A & 7% - /R /N 7)) , Allegra 64R 1l
R v SO Bl (36 [ DL 2 R FE A R A H] )
MTN-2800D 7 Z{ W ¥ 4 2 8 (R e B RF 28 U (X 2%
AIRA ) ,EL204 B H K- [ g 47 397 - 46 0] 204
(L) HRAA ],

SLACZEZG 6 (BN g 1] 24 Mk ey A B 2 ) 53
JE SRSk ALZE GAP A 56 b, By 5 M1 B8 B K 2% PR Al
R A2 % 08 N ERAE W) Sk A6 2L Polygonum capitatum
TR AR B IR LR MR ) R (5t
PN 22540 i ) R S 3 R AR R P M O A
# UV,IR,MS,'H-NMR, "C-NMR #4iF 254 , 2 HPLC
AR AG I e AR —fk gl B > 98.0% ) , 3k
AEEPEHC (A, HiE5 20140307 ) , Z0E R a3
afi, K R ek, HoA a5 34 2 Fir 4t

fat e SD KB, A (220 £20) g, 5t HBER K
PR AL AR IES SCXK(#)2002-0001
2 HEEER
2.1 LSRRI BRI A, 10 15
KR 3 B h R 5 G I IR, R W 45 2
FAXT 45 BE 1,05 ~ 1.07 (50 °C) , fin & Pt 22 9 W& I

.78 -

TEIA 65% BEREE ) EE 12 h g R i
CWEIf e A ZAR L 1,04 ~ 1.06 (50 °C) 5 1/2
K AL R IE T BB I 3 K, 5 JF 1E T B4R O
ol s [T AT T B P ) T L T M L A Sk AR R
W OB AR 2. 3% o B IUY) InK R P 0 3 i
Fit i 0.2 g+ mL ™" TR B, £ H
2.2 3% RRHD Eclipse Plus C, @45 (2. 1
mm x 100 mm, 1.8 um), i shAH 0. 1% H iR /K % )
(A)-0. 1% WL LN (B) B EEVE (0 ~ 10 min,
95% ~ 55% A;10 ~ 14 min,55% ~ 5% A;14 ~ 15
min,5% ~0% A;15 ~16 min,0% ~95% A) , iR 45
C,HmH#E 0.3 mL+min ™' SRR 2 Lo
2.3 Uik WIS R IR F O N e
HHIE(ESI™ ,m/z250 ~1 000) , 4145 HJE 3 kV, 4
fLHLE 80 V, & TR 110 C, /A (N,) JE
120 kPa, i3 8.0 L-min ", J5 B 200 °C , i %5 71 <,
W JE 300 C SRR B S0 Loh ™ B i ) AR
Ak 550 Leh ™" ol o 42k 0 2 SR FH PR IR 62 1 A
W, B8 IE AR 2% A enhanced quadratic, 5% 8% 43 #7 A
Data Analysis X {4:, Metabolite Tools™ #k {4} i 12 5
i i 9 (MDF) .
2.4 SRR B IR ROTR B0 B it B
SD KBl 6 H MEREA  IEw SR 1R ) 37 TR0
B AHIAE R 12 h, H T AROK IR S FREE TR
Fro Jii i 87 g-kg ' (LR 25, )RR PR AR IR IR A
W) T AE SRR, B H A3 d, g
R2WESWE2 ~T72 h R, & T -20 CIR
7.
2.5 JRUCPER AT BOKBURWR 0.5 mL, #b
A EE 4 mL, JRIEZEY 2 min, 7 5 min, T 15 000
remin” B0 10 min, BB VST AUORCT IR E 37
C LT BRES A B EE 1 mL, 3% 1348 4b 307 %
TWRUTTESE T, A 50% FEE 300 L 75 fifk 5% B
UPLC-Q-TOF/MS #EFE4HT o
2.6 SLAEZR O PR TR o B AR B 4 i)
iZ Fi Metabolite Tools™ ¥ UPLC-Q-TOF/MS R 4
0 JE] % AT b 3, A5 B A= W A R A5 R R 22 5
G, DL 1, 25 G B 00 B A 2 DRV T J 2
4. | FH Metabolite Predict Xt 3k 78 245 50 4H 43 &
A 5RD LR R o3 R AT A 7 A FI0 4 A  ARa
P4 MassList 552 A & Metabolite Detect /7, 22 7 & %
Y MassList PEFC , 75 2 H 7T B8 A9 A7 ), 4 0 3k 4
S R Gy A5 U TER N AT RE AR iR A
2.7 BRUE PR B oy B AR T M A IR



5522 5 17 RELEATFZERE Vol.22,No. 17
2016 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2016

RU\.A\\JJA_‘A

RV
\‘fk Mw

M C
JM M w Uuwu”

10 12 14 16

B

16

\z

t/mm
a. 25 FRWE b 45 25 PR s o 25 FLIR IS & 25 RS S I/
Bl LHETRBMERBRBEPHRGSHEETR
Fig. 1 Total ion chromatograms of metabolites of Polygonum

capitatum extract in rat urine
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Table 1 Components of Polygonum capitatum extract in rat urine
No. tw/min m/z ((M-H] ") o
M6 2.5 153.019 2 L% R
M10 6.1 447.093 7 W Rz A
M13 8.0 301.035 1 ik 2 %
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Table 2 Major metabolites of Polygonum capitatum extract in rat

urine

ty m/z

No. Jmin ([M-H]") [ig=5y ’ftlﬁj)ﬁ_%
M1 1.3 248.970 2 C,H;04S TR R 1k
M2 1.5 248.9694 C,H;0,S W& TR
M3 1.7  232.9756 C,H;0,S  FULFEMBERRIL
M4 1.9 262.9858 CgH,0,S  ¥@7 MR
M5 2.2 262.986 0 CgH,0,S  ¥fr1 i IEmRik
M7 5.1  461.184 6 CsHy0,35;, #iif e 2 WU MR 1L
M8 5.4 477.067 5 Cy H,; 045 Wik Sz 25 7] 4 B 1 AR Ak
M9 5.8 491.1898 CpuH04; ik iz 2 FE 3 A 2 b R R Ak
Mil 6.7  505.098 0 CyHy 05 i 3 F 2 45 Wl e 1k
Mi2 7.8  519.078 6 CypyHy30y5 i e 38 = FF LA A WE R 1L
M14 8.1 519.0779 CyHy045 Wik Bz 2 = FP LA 25 B I R Ak
M15 8.2 505.096 6 Cyp3H,y 045 Mk iz 2 HE 3 2 b R R Ak
M16 8.7  519.077 1 Gy Hy 045 iz 3 = F S 45 W e 1k
M17 9.1 329.066 4 C,,H;;0, iz 2 — W 3k
MI8 11.8  343.0822 CH;50;, il fz % = H 34k
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Fig. 2 Major metabolites and possible metabolic pathways of

protocatechuic acid in urine ( sulfation)
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Fig. 3 Major metabolites and possible metabolic pathways of gallic acid in urine
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Fig. 4 Major metabolites and possible metabolic pathways of quercetin in urine
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