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Identification of components and metabolites of Zhidong Granule in rats plasma
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Abstract: Objective To investigate the prototype components and metabolites of Zhidong Granule in rats plasma and urine by
UPLC-Q-TOF-MS. Methods The analysis was carried out on a Waters UPLC HSS T3 (2.1 mm x 150 mm, 1.8 um) column, with the
mobile phase of 0.1% formic acid solution (A)-acetonitrile (B) at a flowing rate of 0.3 mL/min, the column temperature was 35 C.
Electrospray ionization (ESI) source was applied and operated in both positive and negative ion mode. Results A total of 45
components, including 28 prototype components and 17 metabolites, were identified by comparing their retention time, ion
fragmentation information with that of the blank biological samples, herb extract, and reference compounds. Conclusion This
experimental method is simple and reliable, which can provide theoretical basis for elucidating the bioactive components of Zhidong
Granule.
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SEME TR R, RERS SEILA A i R P 23 B AN 22 B
Sy HIRERE AT VRN AR AT FE R 5 B S e
N RIRNSZHR R, oAt iR e e 2l aett. M
F Metabolynx #fH s 54t JE (MDF) HiK,
FE IR B AT AR TS A 1w HL i o 1,
15 MS $di SR T BEAAE AT . P @Rt L
ATE AR ST AR, ERZRTIE FifE L
JRE BT, AT SEIRA = A B .

AW T IET UPLC-Q-TOF-MS HIAE i, Bk /)
PR ig 4 T 1IESBRL S A YIRE &, TR
Makerlynx Fl Metabolynx S&£#a b B F A, KB fs
BARIRNTZ I o 385} b oA 25 (3 4R 24 4 1 ot
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AT RAY s 30T 1) B A s SO E A Y 10 DR R e 43 B AR
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FAMLHIRIT 7T HE LA 45 o
1 XE5HH
1.1 Ui E

UPLC-Q-TOF-MS i il (UPLC-Q-TOF-MS, Waters
AFED, HEFSHRIFE (B L Mettler Toledo A ] ),
HARA G EHEE 0P (32E Thermo Fisher A #)),
WHER A B Milli-Q B4k R4 (EE
Millipore A ] ).
1.2 #rR IR

1EBhERL (L5 151001, K41 RERA R

AFIWFRBERME); SRS RKE (IS
110807-201507) #eF# (L5 110749-201718)+
AjhE (S 110736-201741) . BEEH (5
110715-201318 )« e F H & (fk 5 111828-
201403). EXH R (5 111595-201607). WIS
R (JIL'S 111514-201605). BFiE=4F (HL'5 110842-
201709) PFEE (5 112002-201702) W H +
B 2 ik e i B R B R & 0 B0 K T
90%, At EHD; BB (LS PS010726)
SRR, (HE5 PS001033) T H A B A VIR
B GRRA R AjZANEEE (S wkql7122003)
T B VY )1 A8 g v B AR BR A w] O R o &
IBIIRT 98%, Al S B D

HEE (Bi%g). O RIS, FER (i
90, 1EE Merck AF]; 4K CEAREERG G
HIRAFD; #HgiK (Milli-Q 4% ).
1.3 LIz

@ RerfErE SD KRR 12 R, ki 240~260 g, 11
AL ge @RS ARG R AF], YFrliuEs
SCXK () 2016-0006, TESE (21~25) C, HXf

7, HERE. YK, ENERFE 3 dEFTFESER
2 HE
2.1 BIEEH

Waters ACQUITY UPLC HSS T3 (150 mm X 2.1
mm, 1.8 um) ik, AFRE 0.3 mL/min, AR
35 °C, WmsHN 0.1% T R/KEHR (A) -2 (B),
BAEEVEME: 0~3 min, 3% B; 3~7 min, 3%~5% B;
7~13 min, 5%~ 14% B; 13~22 min, 14%~20% B;
22~24 min, 20%~28% B; 24~27 min, 28%~35%
B; 27~32min, 35%~50% B; 32~37 min, 50%~
65% B; 37~40 min, 65%~80% B; 40~42 min,
80%~90% B; 42~45 min, 90% B; 45~46 min,
90%~3% B; 46~50 min, 3% B.
22 FRiEEH

K H W E B AR (ESD, MS" 3 it
TIE. SO FRI, FHEVERE: m/z 50~1 500, LA
SERRERR CEE PRI m/iz 556277 1, i
FHET miz 554.261 5) 1EARIEW, #4725
S IE, FEKE AN 200 ng/mL, AFREEN 3
pL/min. ZALE NmEAEES, MESCVAS, &
TURIRIE 110 °C, BEHREE 350 C, BAHEH
B FRAR-2.5kV, EE TN 2.8kV, FEihHE
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T B, 614 ot BB 23 5 10 pg/mL (R
A 0] B VTR
24 HIARIBREE &

Bubshipikr (bS5 151001 &&, KRG, |
G5, HIRREIREAN 1 g/mL b EhE At i
RSl
25 HEEE

I SD KR, =Ad 6 N, iz o X, i
KREIHTZEE 12 h (AHIK), HHAHRNRIZ
16 g/kg 7l ig 452, TAMAERIE ig AR,
GLYEETAREES, HEREREKRRSE S G
0~6. 6~12. 12~24 h FIJR, BT-20 CiKFE
RN, 3 HT425)5 0.083. 0.167+ 0.25. 0.5+ 0.75.
1. 1.5, 2. 4. 8. 12, 24 h 7ERFBARAESE KK I
300 uL B THF R ELOE F, Bl (4500
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2.6 tERBTALE

HU 100 pL 25 FAH KA 2 4HIRGFE &, N 400
uL 0.1% - 2,01, %€ 3 min, 12 000 t/min, 4 C
B0 10 min, _EEWT 37 CAKM R, A 100
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4 C, &L 10min, FiERETHEE PR

3 ZBR55H

% “2.67 TR Ik ERAEYIRE i, R 2 LM
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1 S S ST T, RAIE. ST 4a
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Table 1 Identification of major prototype components in plasma and urine by UPLC-Q-TOF-MS
‘ o L . . B . KR
W5 tmin  JEMH HEF BHER bl iz [k kil
wimin 3 (X10%) S g R
PI" 454 3000951 309.0951[M+Na]” 272.9962,212.9717 3090950 032 CyHgo, KEE + 4
P2 941 3730140 3731140[M—H] 2110623, 167.0685,149.0565,123.0482 3731135 134 CyHyOp HETHMD + o+
P3 1362 5491819 549.1819[M—H]  353.0753,225.0778,123.0459 5491819 0.00 CpHyOy5  HET-p-D- AR HY + o+
P4 1490 4111264 4111264 [M+Na]” 227.0913,200.0818,191.0698,177.0550, 4111267 073 CHyu0, 1T + 4+
149.059 3, 121065 9
P5 1552 3421701 342170 1[M]" 297.1121,282.0872,265.086 2, 1910839,  342.1705  -1.17 CyHpNO," AZHEHE + o+
165.069 3, 107.048 5
P6 1583 3421705 3421705 [M+H]"  297.1118,282.0919,265.084 8 3421705 000 CyHypNO, FZpl ™V + 4+
P 1592 5030531 503153 1[M+Ne]” 3191138, 197.0970, 121.0342 5030529 040 CyHyOy A1 + 1
PS’ 1694 5031524 503.1524[M+Na]” 431.0977,255.068 5, 121.040 5 503.1529 099 CyHyOy  AjHEH + 4
P9 2021 S47.1454 S47.1454[M—H]"  487.1252,457.1128,427.1053,367.0820, 547.1452 037 CyHx0,; AWE 6-CHEHE-S-CF - +
3370710 fuffrgs
P10 2096 463.0886 463.0936[M+H]"  287.0730,269.0448,153.0217,123.0287  463.0877 194 CyH, 0 EFE%HLY -+
PIl 2113 6091433 600.1433[M+H]™  447.0905,271.066 6,255.064 8, 130.0677  609.1456  -3.78 CyHyOy EEH AL -+
P12 2123 1370246 137.0246[M—H]  93.0337 137039 511 GHO;  MEHEERERD + o+
PI3 2165 S47.1470 547.1470[M—H]"  457.1136,427.1043,367.0820,337.0729,  547.1452 329 CyHyOp HWE S-CHEEH-6-CFH -  +
281.0822 fffipE
Pl4 2168 3711946 37L1946[M+H]  269.1326,160.0782 3701971 =673 CypgNyOy T AL R -+
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W5 p/mn  JEE HEF BHER bl (ffi) fE [k kil ﬁ
PI5 2465 4791563 479.1563[M—H]” 121.0323 4791553 209 CyuHy0y  ATEHFAA S HE + 4
Pl6° 2478 3852115 3852115 M+H]"  353.1862,269.1576,241.1019,226.1352, 3852127 =312 CyHyNyO, SR + 4
160.068 9, 110.092 4
P17 2485 3831961 383.196 1[M+H]"  351.1734,267.1438,160.077 0 383.0971 =261 CyHyN,0, ZEMHEH + o+
P18 2563 3852115 3852155[M+H]"  353.1745,269.0742,241.103 51600600 3852127  -3.12 CypHyNyO, IR + 4
PI9° 2576 4470030 447.0930[M+H]™  271.0623,253.0488,169.0801,123.0076 4470927 067 CyH;0; EHHM + 4+
P20 2658 461.1099 461108 I [M+H]"  447.0995, 419.1714,285.0772,271.0683  461.1084 325 CyHyOp WESHRHk + o+
P2l 2668 447.0035 447.0035(M+H]" 2710630 U10927 119 CuHG0,  EEHRHEY + 0+
P2 2728 4611091 461.1099[M+H]"  431.0976,285.0770,255.0666,169.1338  461.1084 152 CyHyO, TEMKE A HHHERY + 4
P23 2740 475.0891 475.0891[M—H]"  459.0940,445.0840,299.056 1,283.0610, 475.0877 295 CpHyOp 567-=HIS-FEMEH7- + +
269.046 2 O A pERERR
P24 2757 4470933 447.0033[MHH]T  285.0852,271.0610,253.0511,169.023 1, 4470927 134 CyHiOy  KEE 8-0-p Fk kLY + +
123.008 8
P25 2780 4611088 461.108 8 [M+H]"  447.004 4,285.077 8 4611084 087 CyHy0y WEZHT + 4
P26 2809 4911230 49L.1230[M+H]" 461113 1,315.0878,285.0766,270.0515, 4911190  8.14 CyuHyOp 57-"HE-68-—WeEER + +
183.0110 T-0- 4 A RS
P27 3295 2850772 285.0772[M+H]"  270.0542,271.0646,113.980 1 2850763 316 CiHp05  TREKEAM - 4+
PR° 3355 2850770 285.0770[M+H]"  270.0793, 184.070 1, 168.010 6, 140.0020, 2850763 246 CgH,05 WEHEM -+
139.046 9
SRR LARIIA, R AR, +RRRT, K2 F
*compared with reference substance —not found, + found, same as Table 2
Fz2 REFMIBNERREEYEARE
Table 2 Identification of major metabolites in plasma and urine by UPLC-Q-TOF-MS
5% mn WElE  OET HE Al (ffﬁ,,) et A mﬁm
ML 1083 4621762 4621762 [M+H]"  286.1364,269.1180,206.0470  462.1764 043  CuHyNO, LM+ kiRl + 4+
M2 1206 4621749 4621749 [M+H]"  286.1366,269.118 3 4621764 325 CpHyNO,  LHR+HEEREERRMAT  + 0+
M3 1350 4031237 403.1237[M—H]  243.0027,163.0391,119.0505 403.1240 074  CyHu0,  RETHEHBETHY -+
M4 1439 3050342 305.0342[M—H]  225.0765,123.045 6 3050331 361 CHuO8  HETFAHRE -+
M5 1453 3141386 314.1386M] 297.1119,282.0990,265.076 2 314.1392 -191  CyHyNO,  FZHifi -+
M6 1488 4011101 40L1I0T[M—H]  225.0757,123.0437 4011084 424 CpHy0,  EETHEHRERRY - 4
M7 1653 463.0876 463.0876[M+H]"  287.0630,169.0202 4630871 108 CyH0p  EEI+HH -4
M8 1703 431.0083 431.098 3[M+H]" 345.1538,255.0666,169.1221, 431.0987 093  CyH0,  HEHMEHE + 4
153.060 3, 107.050 1
M9 1724 463.0886 463.0886[M+H]" 287.0549,169.1227 4630871 324 CyH0p  EET+RAN -4
MI0 1785 4611110 461L1110[M+H]" 2850786 4611084 564 CpHyOp  EEH+FHED -4
MU 1964 399.0910 3991910 [M+H]"  367.1405,283.1348, 399.0920 251 CpHyN,05  HEWESMAARY + 4+
176070 0, 160.051 3, 108.098 5
MI2 1981 4651042 465.1042[M+H]"  447.0938,289.0721,273.0853, 465.1033 194  CyHyOp  EHHAKEHEM™ + +
271,053 5
MI3 2338 6231263 6231263 [M+H]"  609.1464,447.0937,285.103 6, 6231248 241  CyHyO,  BSH+TAE+HEHT + 4+
271.0652
M4 2370 4012081 401208 1[M+H]"  369.1654,285.1285, 1760724, 4012076 125  CpHyN,05  FOBER 240 + +
110.097 4
MIS 2483 6511201 6511201 [M—HJ  475.0833,445.0844299.0642, 6511197 061 CuHy0y  EXT+HEEHHEHEERT + 4+
283.1028
MI6 2869 4911196 49L1196[M+H]" 461.1107,447.0025,315.0921, 4911190 122  CyuHpOp  WESH+HEE + +
285.0766,271.063 4
MI7 3051 2850765 285.0765[M+H]”  271.0676,193.0452,169.049 1, 285.0763 070  C,HpOs — EAZE+HHEN + 4+

307.064 8 [M+Na]”

139.038 5, 103.034 6
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N, AR PRI PR o RN AE T AL EE Ty 7 5%
BRI, PR ERR I 25 IR IR 2, EIR
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TN ER R A R o B8 25 AR I B TR R — 2%
BESST [M+H], miz 447.093 0, 5B bi i 2 ph s
B (174 [BRIEE R miz271.062 3 [M+H—
GluAl", “ZHER G m/z 253.048 8 [M+H—
GluA —H,0]", m/z 169.080 1 [M+H — GluA —
CsHs]"» m/z 123.007 6 [M+H—GluA—CoHO]" %%
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HO™ “OH
OH
miz 447,093 0
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Fig. 5 Mass spectra of baicalin (A: MS, B: MS")
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Fig. 6 Possible fragment pathway of baicalin (positive mode)
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1L NMEVITRE RSy, IR IE R TR R, X
Oy EESR A TR . OATSEAM. Wik
W—HUEsr B 1 [M+H]", m/z 3852155, # 5
HESFE CH30H. C4HsO, K CoHy Ja AL e Fr g8 1
m/z 353.174 5 [M+H—CH;OH]". 269.157 6 [M+H—
CH;0H—C4Hs0,]" 241.101 9 [M+H—CH;0H—
CiHs0,—CoHyl", — M T B TR G RA R AE
W2 NWEHRE T miz 160.068 9 M+ H —
C1,H oNOs]" 226.135 2 [M+H—C,oH,NOT", A
BT m/z 226.135 2 B Wi 2k 25 CsHgOs A2 it Fr
BT m/z 110.092 4 [M~+H—C;(H,NO—C;H;05]"-

ForP R B 1 miz 160.068 9 F& i Sy, 9 BE G
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Fig. 7 Mass spectra of rhynchophylline (A: MS, B: MS®)



* 4250 -

¢ £ % Chinese Traditional and Herbal Drugs 38 50 % %8 17 3§ 201949 A

m/z 385.215 5

-CoHgNO
-225|-C1oH9NO3 1079

-160

0 J |
oy, L
(6] N/ O

v 0
m/z 160.068 9 m/z 226.135 2

m/z 353.174 5

m/z269.157 6

m/z241.101 9

m/z 110.092 4

8 HIBREEMRNE (EBETEN)
Fig. 8 Pathway of rhynchophylline (positive mode)

3.1.3  INIEEERE SRR AT T ERSR A ThE T
IFRIGRERE 205y, —BFB T [M+Na]', m/z
411.126 4, ZBLFE (=162 T B B F-([C 1 H1405] ),
m/z 227.091 3, FJeFRETFHREHZEM, R
AN HRE] T s FIIRERER L . i T M EE R A

FIEIRHARE =4, ¥ LA Je P N BHZ S M T 18
W, HEDHE 7 AR SRR B B 2 5
BEAT N — AR RS, TE 2 RS =, a7
THeFEAENRARE ISR, i EEIES FEEL
TSR miz 209.081 8 [M+H—Glc—H,0] +

191.069 8 IM+H—Glc—H,0—H,0]". 177.055 0 [M+
H — Glc —H,0 — CH;0]". 149.059 3 [M+H—
C,H¢05] " 121.065 9 [M+H—C,Hs0;—CO]" f]—
WRER, HPUEEEWLE 9, MM ER WK
10, W5 B A AW = 15 B 5 STk Rk
0, R LEHE BB, SR AN
L EmEE R

3.1.4  HBERE AT SR IS AR AEA]
RS RSy, ATAEAE N E TR — 2
BB 7474 [M+HCOO] Al [M—H] 2 AE,

m/z N 525.161 7 F1 479.156 5, JIri% %8 & 053E 5 Bt
CH,0 K I m/z 449.145 4 [IREF, ZEHER IR 5
FE miz 357.121 0 [M—H—C;H40,] A1 121.030 0
[M—H—CH,0—C,sHyOg] 11 2 NEH B F, Aj2h
BRSO LT % m/z 165.055 5 [M—
H—CH,0—C;HgO,—CeH,00s]” #EFr, BARR (S

BB 1. e s RS Sekai i — 5, [Fn
et IR E, S A BN . TR
FARR A LI 12
3.2 REIFMREIA

FR % 25 P AE A 4 AT e R A AR & =, FIH
Metabolynx FfF AT Hd b3, AT 1 B 0RL7E f40
PRI =40 o

MIENTEE SRR, LR R EER A 1T
AR, CRER A PEIEER S, & . TRERIRIL . FR2EAL.
ARG RIS Z ML & b, DR,
IEJRLE A=), fin M1 A0 M2 BEES T4 M+
HI', m/z 5 462.176 2, 4R R miz 286, S5TF
BTHZE miz 162, IR R EE R, m/iz
269, XFE% m/z17 (-OH), HCHRIRERT L,

A

l 411.126 4
L [T i F

209.081 8

B 149.059 3

121.0659 | 177.0550 227.091 3

191.069(8

\.H‘l | \‘| I ‘n =| ‘\ N SR PRI IS SR || B |
100 150 200 250 300 350 400
m/z

411.126 4

B9 RFHEBFEAT—H A =% (B) RiLE
Fig. 9 Mass spectra of geniposide (A: MS, B: MSF)
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