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Abstract: Objective To study the serum pharmacochemistry of Gualou Guizhi Decoction (GLGZD) as well as the material basis
through analyzing the constituents absorbed in blood. Methods A high performance liquid chromatography-quadrupole-time-
of-flight mass spectrometry (HPLC-Q-TOF-MS) method was developed for the analysis on absorbed components in serum after ig
administration of GLGZD to rats. The separation was achieved on a C,g column by gradient elution with acetonitrile-aqueous solution
(containing 0.1% formic acid) as mobile phase. The ion acquisition was performed by full scan MS and MS/MS in negative ion
mode. The serum after ig administration of GLGZD to rats, blank serum of rats, and GLGZD extracts sample were analyzed by
HPLC-Q-TOF-MS. Results Forty-two prototype compounds including monoterpene glycosides, flavonoids, phenolic acids,
gingerols, triterpenoid saponins, galloylglucoses, and others were confirmed and identified in serum by comparing the retention time
and mass spectrometry fragmentation characteristics with reference standards or literatures. Conclusion The analysis of absorbed
components of GLGZD in serum after administration by serum pharmacochemistry method would provide an experimental basis for
revealing the real neuroprotective constituents of GLGZD in treating dysfunction after stroke.
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%1 HPLC-Q-TOF-MS S i ERUAN ML 5
Table 1 HPLC-Q-TOF-MS analysis on constituents in rat plasma after oral administration of GLGZD
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C2 1 H2209

C9H803

174.087 5 [M—H]
421.133 3 [M+HCOO]

169.014 0 [M—H]
543.117 1 [M—H]

137.023 2 [M—H]
353.087 5 [M—H]”

137.023 1 [M—H]
167.033 6 [M—H]”

525.161 4 [M+HCOO]

525.159 8 [M+HCOO]

163.039 2 [M—H]
417.118 9 [M—H]”
549.160 8 [M—H]”

417.119 2 [M—H]

163.039 2 [M—H]

-1.15
—-1.66

-1.78
0.72

—0.73
—2.27

—1.46
-1.20

-2.29

-0.76

1.84
-2.16
-1.09

—2.88

-1.84

131.082 6 [M—H—CONH]"

375.128 2 [M—H], 345.118 5 [M—H—
CH,07, 195.065 4 M—H—C¢H,,05—
H,07], 165.055 8 [M—H—C4H,,0s—
H,0—CH,0]

125.024 3 [M—H—CO,]

497.111 9 [M—H—CH,0,], 421.080 4
[M—H—benzoyl] , 375.074 9 [M—H—
benzoyl—CH,0,] , 259.026 3 [M—
H—benzoyl —C4¢H;(0s] ", 213.022 5
[M—H—benzoyl—C¢H,(0s—CH,0,] ,
121.030 3 [benzoic acid—H]"

109.029 2 [M—H—CO]

191.055 2 [M—H—caffeoyl] , 179.035 3
[caffeic acid—H], 173.0459 [M—H—
caffeoyl —H,0], 161.023 4 [caffeic
acid—H—H,0], 135.043 2 [caffeic
acid—H—CO,]"

93.033 3 [M—H—CO,]

152.011 2 [M—H—CH;], 123.045 3
[M—H—CO,]

479.154 4 [M—H], 449.144 9 M—H—
CH,0], 357.118 3 [M—H—benzoyl] ,
327.107 9 [M—H—benzoyl —CH,0] ,
121.029 1 [benzoic acid—H]

479.1559[M—H], 449.144 0 [M—H—
CH,07,327.108 5 M—H—CH,0—
benzoyl] , 195.065 5 [M—H—benzoyl—
CeH;00s] , 165.055 5 [M—H—benzoyl —
CeH,00s—CH,07, 121.029 4 [benzoic
acid—H]"

119.049 7 [M—H—CO,]

255.065 0 [M—H—C4¢HyO5]

417.118 2 [M—H—CsHg0,4] , 255.066 4
[M—H—C;sHgO,—CsH,005] , 153.019 0
[M—H—C;sHgO,—C¢H,(0s—CgHsO+
H,07, 135.008 4 M—H—C;sHgO4—
CeH10s—CsH g0 ], 119.049 5 [M—
H—CsHgO4—CH1005—C7H405]

255.065 0 [M—H—C4H,40s], 153.018 3
[M—H—C¢H,05—CsHsO+ H,0]
135.007 7 [M—H—C4H;(0s—CsHsO] ,
119.049 6 [M—H—C4H,(0s—C;H,0;]

119.049 6 [M—H—CO,]

T
P

-]

aQ O




¢ £ 4% Chinese Traditional and Herbal Drugs

F4a48% H10H 20175 A

* 2037 °

R

]

fr/min

ay URE.Y

MS! (m/z)

WE (X107

MS® FEF BT (mlz)

Rl

16°

17
18°

19°

20°

21[12]

22°

23°
24113

25°

26

44.49

4732
51.27

53.00

54.57

55.38

56.53

58.58
60.12

60.67

61.06

62.73

TLBCE FEUAIERE  CyHsnOn

2- BN R
FEf T H AT

CoHg0;4
C26H30013

m
ot
o
oif

C2 1 H22O‘)

AT CHz00

HEA T B Ci6H1405

CisHi204

LR CoH;0;
22';§é%'ﬁﬁ*€ﬁ G2 C42H(,2018

=
it
[ayily
off
s
[ )

CyHg2O6

H
H
=
B
&
o

2-J R

4z
B

CyHg2Oy7

939.111 2 [M—H]

163.039 1 [M—H]
549.159 3 [M—H]”

4171174 [M—H]

475.123 4 [M+HCOO]

285.076 6 [M—H]”

255.064 9 [M—H]”

147.043 4 M—H]
8533859 [M—H]”

821.3945 [M—H]

629.185 4 [M+HCOO]

837.3884 [M—H]

-1.49

-1.23
-1.64

-1.14

-3.16

-0.78

—4.08
—0.82

-1.10

-1.59

—2.27

787.099 6 [M—H—C;H40,] , 769.090 8 P

[M—H—C;HqOs] , 617.076 2[M—H—
C7HgO5—C;H,04] , 465.066 4 [M—
H—C;H405—2C;H,04] , 447.056 5
[M—H—C;H40s—2C,H,0,—H,07,
295.044 3 [M—H—2C;HgO5—
2C;H404], 169.013 5 [gallic acid—H]"

119.049 7 [M—H—CO,]

417.117 1 [M—H—CsHgO,] , 255.065 3
[M—H—CsHgO,—C¢H,(0s] , 153.018 7
[M—H—C;sHgO,—C¢H,(0s—CgHsO+
H,0], 135.008 6 [M—H—CsHsO4—
CeH,005—CsHsO] , 119.049 3 [M—H—
CsHgO4—CsH ;905 —C7H405]
257.080 8 [M+H—CsHgO4—C¢H;Os]

255.065 2 [M—H—CgH;40s] , 153.018 1
[M—H—C¢H,,0s—CgHsO+H,07,
135.008 4 [M—H—C4H,005s—CsHgO] ,
119.049 5§ M—H—C¢H,(0s—C;H,0;]

267.065 6 [M—H—CgH,¢0s] , 252.041 5
[M—H—C¢H,i0s—CHs] , 26254.057 3
[M+H—C¢H,,0s—CH;], 9.080 8 M+
H_CeHloOs]+

270.052 1 [M—H—CH;] , 150.031 9
[M—H—CH;—C;H40,] , 121.028 2
[M—H—CoHs05]

153.019 1 [M—H—CgHgO+H,07 ,
135.008 4 [M—H—CgH,0] ,

119.050 M —H—C;H,0;]

103.054 2 [M—H—CO,]

677.353 6 [M—H—C4¢HgOq] , 351.0550
[2glucuronic acid—H—H,0] ", 193.034 2
[glucuronic acid—H]"

645.362 7 [M—H—C¢HgOq] , 351.0559
[2glucuronic acid—H—H,0] , 193.034 7
[glucuronic acid—H]"

583.181 1 [M—H], 553.1694 M—H—
CH,0], 535.159 6 M—H—CH,0—
H,0], 431.134 9 [M—H—benzoyl] ,
165.055 6 [M—H—C4¢H,005—
2benzoyl—CH,0] ", 121.029 4 [benzoic
acid—H]

661.358 2 [M—H—C¢HgOq] , 485.321 6
[M—H—2C4¢HgO¢] , 351.055 4
[2glucuronic acid—H—H,0] , 193.034 9

[glucuronic acid—H]"
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32181 69 43
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3431 7171

35 73.80

3617 76.28

37 78.63
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3910 81,79
40° 8357

41 84.93
42° 96.75

22- WAk H R

CETAR

HHE R G2

HER

=
=F
D2y
ST
e
™

KE0
HEATE A

HE

8-}
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HE KR

CyHesO13  879.401 1 [M—H]

CisHj,0s  271.059 8 [M—H]

C42H62017 837.392 2 [M_H]7

C42H62016 821.3918 [M_H]7

C42H62016 821.396 6 [M_H]7

C15H1204 255.064 7 [M_H]7

CpHeOrs 8234129 [M—H]

C17H2604 293.1742 [M_H]7

Cz]Hng(, 367.1177 [M_H:r

CisHy04
CyHx04

265.1442 [M—H]
337.1442 [M—H]

CyHis06  365.1022 [M—H]-

C19H3004 321.206 8 [M_H]7

Cy7H40;
C30Hys04

275.163 5 [M—H]
469.331 5 [M—H]

—0.34

-1.11

-2.27

—4.38

-1.46

-1.57

—2.31

-1.71

-0.27

-3.02
—2.37

—0.82

-2.49

-2.18
—0.64

703.369 2 [M—H—C4HgOq4] , 351.055 2
[2glucuronic acid—H—H,0], 193.034 1
[glucuronic acid—H]"

177.0179 [M—H—C4H,O0], 165.018 5
[M—H—C;H0], 151.002 9 [M—H—
CgHgO7, 179.033 2 [M+H—C¢H4O7,
167.033 3 [M+H—C;H,0]

661.357 8 M—H—C4HgOq] , 485.322 7
[M—H—2C¢HgOq] , 351.055 1
[2glucuronic acid—H—H,0] , 193.034 4
[glucuronic acid—H]"

759.392 7 [M—H—CO,—H,0],
645.357 4 M—H—CgHgO¢] , 469.329 9
[M—H—2C4HgOg] , 351.055 6
[2glucuronic acid—H—H,0] , 193.034 0
[glucuronic acid—H]"

645.363 2 [M—H—C4HgOg] , 351.055 1
[2glucuronic acid—H—H,0] , 193.034 8
[glucuronic acid—H]"

153.018 4 [M—H—CgHgO+H,07,
135.008 0 [M—H—C3HgOJ, 119.049 1
[M—H—CH,0;]

647.379 3 [M—H—C4HgOg] , 351.055 1
[2glucuronic acid—H—H,0] , 193.034 5
[glucuronic acid—H]"

193.087 7 [M—H—C4¢H,,07 , 99.082 3
[M—H—CH,05]

352.093 9 [M—H—CH;] , 349.106 9
[M—H—H,0],209.091 6 M—H—
CgHgO,4] ', 149.995 5 [M—H—CH;—
Ci3H140,]

247.132 8 M—H—H,0]

322.120 4 [M—H—CH;] , 307.098 5
[M—H—2CH;], 281.081 9 [M—H—
C4Hg] ', 243.102 4 M—H—CgH(O0],
217.1229 M—H—CH,0,], 163.113 0
[M—H—CyH40,—CO]

337.1074[M—H—COJ, 309.112 8
[M—H—2CO]"

193.087 5 [M—H—CgH,,0], 127.112 3
[M—H—CH,05]

139.112 4 [M—H—CgH30,]

425341 7 [M—H—CO,] , 409.309 4
[M—H—2CH,0], 355.263 8 [M—
H—CO,—CsH,o]

@

Q

T-RIEH C-HH P-HA G-H#=

ZEZ TR TR HO R A

T-Trichosanthis Radix C-Cinnamomi Ramulus P-Paeoniae Radix Alba G-Glycyrrhizae Radix Z-Zingiberis Rhizoma Recens J-Jujubae Fructus;

“compared with reference standard
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