¢ $ % Chinese Traditional and Herbal Drugs 25 48 % #5203 20174 10 A

* 4151 -

ET HPLC-Q/TOF-MS )77 & kB R MHPBITR IR

TR, £ &Y REERS F KRS REH? B3, ZHm3, RgEY
1. REEERFIRY, RE 300070

2. REEHH AL B A BR A ] BENRE H125) 7, R 300457

3. REZWHI R, KE 300193

W OE: BRSSP E RIS G SE A AT B AL E TR, AR E NG SR S R Ry B e . 73R R
HPLC-Q/TOF-MS HA, % ig 44 TAGKMA G AKRIMEIIT . &R ZEANAGBAERIMER . B,
A MR T E . RIS TR E R TSR EE R, B8 T a4 b HIe 46 MEATA, BIEIRESE 24 MR
WRE B R Ay Je 22 AMRETF=H. 2538 iR SR I 20 A RSO BR B R FIAR =0, AT RE RSSO I EVE TR Sy, S
/N8 308 24 30 R SR BB R AL T B2 K3

FERA: NGLIR A MIEZILs:; HPLC-Q/TOF-MS; FATHZ: RAS: MR-, BiRE

hESHES: R284.1 XEkFRERE: A YEHS: 0253 - 2670(2017)20 - 4151 - 06

DOI: 10.7501/j.issn.0253-2670.2017.20.004

Identification of absorbed components and their metabolites in rat plasma after
oral administration of Liujing Toutong Tablets by HPLC-Q/TOF-MS
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Abstract: Objective To study the serum pharmacochemistry of Liujing Toutong Tablets (LTT). This study could be helpful to
elucidate the bioactive constituents of LTT. Methods HPLC-Q/TOF-MS was used to analyze the ingredients in rats blood plasma
with LTT (ig). Results By comparing the information on the total ion chromatogram, extraction chromatogram and the mass
spectrogram of LTT, rat serum with drug and blank serum sample was used to confirm the constituents of LTT in vivo. As a result, a
total of 46 compounds were detected in rat plasma, including 24 absorbed prototype constituents, such as puerarin, and 22 of the
metabolites. Conclusion The compounds are absorbed into the blood might function as real bioactive constituents and this study can
provide a scientific fundament for bioactive substances of LTT.
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I b (%) S AR S PR B BTN s B4R R IEBEEK 3.0 kV,

w2 I3 25 A 2 L2 A 5= i L= BORT
TERHEA, ZMIREARLZERH, Sirde s
245 D RJE ME PR AT LAY, BE AL 280 5,
5E 280 IR A AP A A e R Y B SR
AEFCR M MG ARk, dd
HPLC-Q/TOF-MS AR 73#7 1 ig 45 TG KIm b e
KR ME A FRAT S, 58 T &2t ot
46 NREAT LY, ELEE 24 AIRISE L R 4 A 22 MR
W= IX IR 78 A Bl T 00 7S 22 Sk R o ARORE R
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1 XEEHR

Agilent 1260 1= 8GRAH (i (SE[H Agilent 2
#]); Q-TOF Fiit{% (& H Bruker A #]); Diamonsil
Cis it #: (32 Dikma A #)); AB204-N BT RKF
(fE[H Mettler A F)); AS3120 B (AR5 BT
XA TR AT ); VORTEX-5 HeiRiR&es Gl
AR DURACESHIE AR ; TG20-WS & 2 s 250
BL CRIDYE R R B DA PR A FD.

SR EHRE IS 110752-200511, &S
#=98%). K& ({5 11138-201302, FiEs
$=98%). R it (L5 111926-201404, i
T =98%) FEKHETHHER (5 110853-201404,
JoR 53 B =98% ) ¥ 1 ] £ it 24 et A A R
W FH AR (b5 MUST-13020604, i &5 %=
98%) M H R R 2 R ED R AR AR s A&k
i (5 DK12444, R 250 4R B s A FR
A, B ZNE. IR (3£ Fisher A#]); 4l
HK JERK).

g RErEr: SD KRR, 1ETES, e (200+20) g,
H AL e B R AR R A IR A =3R4, Shir
AMHIES SCXK (1) 409-6004.

2 FAEEHER
2.1 BiEFRIEEG

1% 2644 . Diamonsil Cis 1% AE (250 mm X 4.6
mm, 5 pm); JWAIHN 0.1%FERKER (A -4
i (B), ZRMEAEEVEM: 0~15min, 2%~11% B;
15~30 min, 11% B; 30~45 min, 11%~14% B;
45~80 min, 14%~35% B; 80~100 min, 35%~
100% B; A4 30 C; AFEN | mL/min; £
KN 250 nme.

JiE A HmISE IR (ESD; RAIE.

fipiat 2.5 kV; HEFLHLE 30 V; B FIRIEE 110 C;
JBRHE TSRS 350 °C BIEFI AR E 600 Lih;
HEFLALE 50 L/hs A28 B R IEREEC 1900 V, 71
1202000 Vi REEHIZE 0.1s, [A]FE 0.02s; FiE%
Ryl 50~1 5005 A5, ot 105 W
SIRUERK IR
2.2 ARELBEREIMERIARE &

BUNZRIFH M ARL 1.0 g, KERE, BIHZE
HETEH T, FE3EN 60%FHEE 10 mL, #R5E &,
B P AREE 30 min, A, F 60% FHEEACE 2 IR K
iR, $E51, FH 0.45 um fALIERESERE, EXEEIER,
RPAF 7S 20 S A A M T TR
2.3 ANELBRAHHRIBRNTIZ

BN 3R98 F BOSHAFF BS ok R, FRE 14.0 g ¥
KA 20 mL 0.2% CMC-Na ¥, #8761 iR 2
B, BPTSMI TR EIRE N 0.43 g/mL (/N4 kTE
FRR ig 25
24 MEHGHRESHIEZ

KERIGNJGE IR 25 C. BE 50%, 12 h B
AR E R, HHRRE. YOKFAFREN 1 . 5L
ISHIZE T (NZEK) 12 h, BENL N 2 4, FEFRE
R, XTHEZHE% 10 mL/kg ig 25F 0.2% CMC-Na %
W, NG AT 43 ¢/kg IR ig 425 .

FHRREZ 1 h Gk 10%K A5 JBEMEE,
IER KU, B RAEEF, 5000 r/min #4010
min 7> &M%, W R, B-20 CKFEHIRT
H .
2.5 [M#EHARLE

H 24 2 OR0 28 (ISR 4% 350 ul, N =5 i
ZE, IRHERA) 1 min 5, 18 000 r/min 5.0 10 min
DUEEH, W TSRS 300 ul, BT st
HPLC-Q/TOF-MS & 4347 -
2.6 ANELBRARMABITHRIHEE

KR “2.17 TN &R T3 LO/MS 44,
X NG Sk IR AR MR it B R BRI A St 3R AT ARG DU 43
Mo INESRIE R PRSMEE S A 2 o TE ML S5 A3 3
TR E . SERIAMER . KR ILZEFE
a A RN A A TR ek B 1
2 Frw

AT HT EE BN SR RSN L . 4R 2 LI
K. THHMLKMSEFRE. RIS FRE. R
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Fig.1 Total ion chromatograms under negative pattern
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223 R B> T ELAE 10 AR BRSO 9
FKNREE (6 DEEEREMI 2 PARIFHRIL
i LAEHRREN D) 2 DAREER . 1A
WK FF R 1 DR SR R 1 AN HiAth
Koy, CEER 22 MUSH, M1L M3,
M6 K TEMRE (B 3), M2, M4, M10. M17
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Fig. 2 Total ion chromatograms under positive pattern

FeUE TR ERE (B 4), M5, M8, M11. M13. M19.
M21 2R EH e (KB 5), M7. M9 K&
T 3-HEEERE (KH 6), MI2. Ml4., M15,

MI18. M20 &G BIARZ AR =4 (7)), Ml6.

M22 BEERRAE R AR Y (B 8). HilE. K5
Hoo. 3-HERBRE. PR, SWERIA
FHIRAAEY), HANREER EZ NS TR
NFEE: PR ERNIRBNEY), HARNEZE
R I ELS WIRYE > T45 6 . 22 MR
P EZARBHE A WK 3~8.

F1 ARELBRRWER S H LC-MS $iiE

Table 1 LC-MS data of absorbed prototype compounds of LTT
%% mmin [M—H]" [M+H]" [M+Na]* 2T MS? (f/1F) LEE RS
1 2025 299.1220 323.1204 CisH07 214,160, 118,48 ORRY
2 2138 5774190 CaH30014 457, 429, 337, 294, 266 BRE-4-0-p-D-FE
3 4052 4151028 417.1300 439.1086 CaiHxOs 295,267 HRR
4 4447 4451322 4471396 C2H2010 310, 282/327, 297, 267 I-FEAEENR R
5 47.62 5477165 549.1674 5715206 CaeHasO13 295,267/381, 351,297 B R TR
6° 5343 4151214 4171300 439.1086 CauHxOo 253,222,195, 133/255,199,152 KEH
7 5822 193.156 1 CioH100s 134, 133 R 2R
8 59.57 415.1189 CaiH2009 267,252 daidzein-4'-O-glucoside
9% 6338 685.6296 C3iHa017 614, 421,309, 223, 101 R 4 it
10 7581 253.0524 255.2834 CisHioOs 225 KREH I
1 77.08 305.0965 327.0857 CieHis0s 203, 147 KEFMHTAER
12 7741 2832222 2850769 307.0593 CiHOs 267, 167, 135/213,197, 137 JEWE TR A
13 8620 269.0547 CisH100s 225,182, 159, 133, 117, 84 PRIARR
14 86.52 329.2454 353,215, 151, 117, 52 E-5-(2-methyl-2-butylalkenyl acid-4-oxy)-

8-methoxy psoralen

15 8842 205.0873 CiHis03 150 NE
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gx1
%5  wmin  [M—H]"  [M+H]' [M-+Na]* A MS? (f1/1E) U MUY
16 89.04 267.0764  269.269 1 Ci6H1204 223,195, 167 WAL R
172 89.22 217.050 5 239.0319 C12HsO4 239,217, 174, 146, 118, 89 T8 e
18 8943 2470612 269.044 8 Ci13H100s 189 S T AR
19 89.77 287.093 9 309.073 9 Ci6H1405 309, 284, 275, 247 ES TN
20 91.26 417.190 0 439.1759 439,370, 254, 151, 108 REER
21 9135 203.0697  205.1053 C12H1203 185, 147, 119 TENE W B
2 9253 417.190 0 Ca3Has07 439, 344, 321, 196 FARZMEE A
23 95.08 271.099 7 293.086 2 Ci6H1404 147 LGS
240 96.79 271.099 0 293.085 2 Ci6H1404 203, 147 FEERATHA R
a5 0 HEL 1 L
a-confirm by control substance
Fz2 ARELBREXKEEHH LC-MS #iE
Table 2 LC-MS data of LTT-related metabolites
a5 fr/min [M—H]" 7T SRS AR S
Ml 28.10 591.134 6 C27H28015 BRR G REE IR 4
M2 40.26 369.083 1 Ci6H15010 P 2R ER G R IR 4
M3 46.69 495.062 0 C21H200108 BIRR Mg &
M4 47.56 250.071 5 C12H13NOs P 2R ER HaEmRe S
M5 54.53 429.081 3 C21H15010 KEHt G R IR 4
M6 55.60 495.058 7 C21H200108 BIRR mmRs &
M7 55.65 525.066 1 C2H20138 3-HEFEE R RIRA: &
M8 56.39 509.039 4 C21Hig0138 KEHt A PERERR . IR A
M9 57.33 525.069 7 C2H20138 3-HEFEE R BRIRA: &
M10 57.43 273.007 4 C1oH1007S P 2R ER mmRs &
M1l 61.31 429.082 4 C21H15010 KEHt G R IR 4
M12 63.44 445.077 9 C21HisOm YRR FR G R IR 4
M13 63.79 509.040 6 C21Hi50138 KEHt A PR . IR A
M14 64.95 445.078 3 C21HisOm YRR FR G R IR 4
M15 66.30 525.0357 C21Hi50148 PRl RFR A PERERR . RIRSE A
M16 73.72 443.097 9 C22H20010 WL R G R IR 4
M17 75.73 207.065 5 CiH1204 R BRI R 3EAY
MI8 76.82 349.001 2 CisH100sS PRI Z RS &
M19 84.69 333.008 2 CisH1007S K RS &
M20 85.39 349.002 5 CisH100sS VOV Mg &
M21 87.15 333.008 4 CisH1007S K RS &
M22 89.78 347.0219 CisH1207S TERE R Mg &
3 Wi Fr BRI A RS o3 AR P24, T e BT LR
AREFEH TR ig 2R ImKRHRIER  AAEARZ NIEYER Y, T A TEPER R I F2AT 1)

HAb &9, MRS XEHEY) ig 46T RRKANE
S P ARG 5. ARSI T U AL AT XN
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Fig. 3 Major metabolic pathways of M1, M3, and M6
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Fig. 4 Major metabolic pathways of M2, M4, M10, and M17
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Fig. 5 Major metabolic pathways of M5, M8, M11, M13, M19, and M21
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Fig. 6 Major metabolic pathways of M7 and M9
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Fig. 7 Major metabolic pathways of M12, M14, M15, M18, and M20
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Fig. 8 Major metabolic pathways of M16 and M22
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