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Analysis of Chemical Constituents in Guizhi Mahuang Geban Decoction by LC-Q-TOF-MS and LC-IT-MS
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ABSTRACT: OBJECTIVE To study chemical constituents of Guizhi Mahuang Geban decoction(GZMHGBT). METHODS
To analyze the extract of GZMHGBT by LC-Q-TOF-MS and LC-IT-MS, the analysis was performed on an Agilent Zorbax
SB-Cis Rapid Resolution HT column with gradient elution of 0.05% formic acid(A)-acetonitrile(B) at the flow rate of
0.6 mL-min~!, the column temperature was 30 °C. The constituents of GZMHGBT were identified according to the accurate
relative molecule weight by LC-Q-TOF-MS and multistage MS information by LC-IT-MS. RESULTS A total of 119
constituents of GZMHGBT were identified, including 26 flavonoids, 47 triterpene saponins, 11 monoterpene glycosides, 7
alkaloids, and 28 other compounds. The structures of 25 constituents were confirmed by comparing with the corresponding
reference standards. CONCLUSION The constituents in GZMHGBT are basically revealed, and the results can provide
reference for the quality evaluation and effective constituents discovery of GZMHGBT.
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Fig. 1 Total ion current chromatograms of Guizhi Mahuang
Geban decoction by LC-Q-TOF-MS

A-negative ion mode; B—positive ion mode.
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Tab.1 Characterization of constituents in Guizhi Mahuang Geban decoction by LC-IT-MS and LC-Q-TOF-MS

tr(=/*)/

& min (et EAN 4rFaK — R m/z T
1" 1219 IK I C;H3NO, 144.102 5° 0.7
2 1.315 1-(1-Deoxy-f-D-psicopyranos-1-yl)-5-o0xo-L-Proline Cy1H17NOg 290.087 6° -5.2
3 1.315 BEAAR CsH;NO; 130.050 4° 3.8
4 1.360 Brachystemoside A C1HsNO, 274.092 7° 4
5% 1.389 FrGR C¢H50, 191.019 22 4.7
6 1.509 L-5E R CeH3NO, 132.102 5" -3
7 1.568 Wi CoHs05 165.0552° -3
8 1.634 - - 1-L-5E S R -D- e b C1HyNO; 294,155 3 -1.7
9 1.917 2’ 3 IR AR AT CioH12NsOgP 328.044 7° -1.8
10 2.244 (2)-50,,68-Dihydroxy-4-methoxy-2-cyclohexene-A *-acetonitrile ~ CoH;;NO; 182.081 7° -5.5
11 2.333 SF 5T C1oH3N505 284.099 5° 2.5
12 2.570 BINTHY S C1oH|2NsOgP  328.044 72 -1.8
13*  2.600 WET]R C;Hg0s 169.013 72 4.7
14 2.682 1-O-B-D- Ik it 31 4 W S 3 T Ci6H2409 361.149 9 3
15 2.696 F R L S A2 2P AT 251 C,H34014 521.1870° —4
16 2.860 REERR CoHz0, 166.086 8¢ 1.2
17 3.297 2-0-1% B TBERERE L 17-0-T & FIE A CioH26015 493.119 32 2.6
18 3.491 2= H L R BB CyH 3NO 152.107 5° 33
19 3.527, 3.543 Visartiside F C30H36013 603.207 82, 605.2234° 2.8, —6.9
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#gk1

ferm O fetr b BEEN — ST 2

20 3.683 2-0-B & FERREMEE -0 & FBERENE CioH2015 493.119 3¢ 2.6

21 3.855 = P 3 Pl B 2 CoH,3NO 152.107 5° 3.3

22 3.862 Sesbanimide C C,5H23NOg 314.160 4° 25

23" 4271 TR FE TR CioHsNO 166.123 2° -12

24" 4.619 PR IR B B CioHisNO 166.123 2° -1.2

25 4768, 4.789 jmBkER - IR HE T o R A 14 C0H25013 475.1452%, 494.1874¢ 0.6, 5.1

26 4953 S JOR BT R R BTG CyH;7NO 180.138 8" 0

27 5324 T kR =B Ca6H35015 637.198 02 0.5

28 5562, 5.807 Prunasinic acid Ci4H 305 313.0923%, 315.1080° 4.8, —2.5

29 5784, 5807 jmBkER A- IR AH T BET SO R A 14 C0H25013 475.1452%, 494.1874¢ 0.6, 5.1

30 6.668 3-O-F BB FERE BY 6'-O-F 2 I Fep C22H30014 536.1979°¢ 1.9

31 6.786 NI R C1oH,005 209.045 02 -53

32 73737396 IR I Ci9H3301 431.1553%, 450.1975°¢ 0, 0.7

33 7.803 Hyemaloside B Cy6H24013 543.113 92 3.7

34 7.981 EALA T Cay3Ha5015 495.150 32 42

35 8.130, 8.160 3-O-PUEREEIEHEEK 6”-O-F 2R WE L CH30014 517.1557%, 536.1979¢ —0.8, 1.9

36" 8.323, 8.464 AT Cy0Hy7NOy 456.150 69, 458.1662° —0.4, —1.7

37" 9.370 HE 27, 4 AR Cy7H3,014 579.171 4° -3.1

38" 10.002 K22 BT C0H23NOy 342.170 5° 0.6

39 10.194 JEHELE B C30H26012 577.134 62 6.1

40 10417 BT B WA 24 CaoH35016 641.208 22 33

41" 10.744, 10.759 HATHEEEE C3Ha501 479.1553%, 481.1710°> 2.5, 0

42" 10.869, 10.893 HivH =4 1T Cy7H30015 593.150 6%, 595.1663% 0.2, —0.8

43 11.422 6'-0-1% £ T-HE 1A 1 C30H3,015 631.166 32 0.6

44" 11.664, 11.635 AjZ4iF Ca3H501 479.1553%, 498.1975¢ -2.5, 2

45 11.947, 11.976 HivG 24304 1/110 Ca6H23014 563.140 12, 565.1557° -0.2, 0.2

46" 12.422, 12.466 BEAIETT Cy6H25014 563.140 12, 565.1557° 2.1, —-1.2

47 13.112, 13.149  Hrob 24301/ Ca6H15014 563.140 12, 565.1557> 0.2, 0.2

48" 13.424, 13.440 SEEURIETF Ca6H2s014 563.140 12, 565.1557° -2.1, —1.2

49" 14.025 HEEER-7-0-B-D-I0 I P Sl 5-4'-O-B-D- ML W 1 A M 1 Ca6H30013 549.160 8® 0.2

50 14.278, 14315 fhk.OAF C27H30014 577.1557%, 579.1714% 1.2, 0.7

51 14.329 2-O-MNMEF 3 SR C13H,,04 295.045 42 2.7

52" 14.374 H et Cy1H109 417.118 62 24

53*  14.404 FrbEH AR C6H30013 549.160 8° -0.9

54 14427 5,7- " FRFL B C5H,04 257.081 4" -1.9

55  15.266 6-O-B & TR~ 25 C30H3,015 631.166 32 0.6

56 15480, 15.481 3-FK-3-FHH N T WERELE BRI T 3R -3- A TR CaoHseOus 707.1823%, 709.198 0 —1.6, 0.6
HARIE

57 15615, 15.630 3-F3L-3-F N T MERLE RIS Tk 3 L-3- A TS CaoHaeOus 707.182 3%, 709.1980° —1.6, 0.6
AT

58 16.193, 16.157 J3EH-6-C-a-L-MLIR RAMEIT-8-C-[6""-(3-F2L-3- I —HE  Cs3H3sO1s 721.198 02, 723213 6° 2.1, 0.7
F5)-B-D- Mk Mg T A B 1T 180T S R -6-C-[677-(3-F2 4-3-FH S 1
BRI )B-D- N I A W 1 ]-8 - C-o- LN M BR A A

59 16959, 16.988 3 HE-6-C-a-L-MLM R ZHE 1 -8-C-[6"7-3-F2FE-3-H H M — Mt CisHasOus 721.198 02, 723213 6° 2.1, 0.7
F)-B-D- M W 28 Wl 41 13807 38 R -6-C-[67-(3-FR -3 F S 1,
S )-B- DM W 4 AR 1-8- C- - L- MR R AR 1

60 17.010 Hl1 K2 3 -7-O~(2-B-D- WK Wi 5 3k )-B-D- ML W 1 25 Bl 11 C26H30014 565.1557* -0.4

61 17.775 PR R T Ca3Hy501, 479.155 32 1.6

62" 18.696, 18.734 HH HF C27H30013 561.160 82, 563.176 5* 0.9, 1.1

63 18.703, 18.734 IR BRI H & Ci6H1204 267.0657%, 269.0814° 2.6, 0.4

64° 19.082 Feph S B Ca6H30013 549.160 82 -0.9

65 19.326, 19.357 SUARAEFE SR H R Ci6H1204 267.0657%, 269.0814° 2.6, 0.4

66" 19341, 19.342 TARAETF C22H1209 475.124 09, 431.1342° 3.8, 2.8

67" 19.662 2'-O-[B-D-WK Wi i 3 -(1—2)-p-D-ML I A A 3 ) 57 H e 2% Ca6H30013 549.160 8* 1.6

68 20.670, 20.686 Sacranoside A C,1H34010 445.207 4% 464.2496°¢ 0.2, 24

69 20.997 HHEHF D/D, CasHi0020 695.203 5° 4.5

70 21.042 H B C1/C, Ci6H35016 725.208 22 -0.7

71 22631 FRECR e =5 A (% 1 > Rha, 2> GluA, 14 Gle) Cs3Hg0n3 1085.5169°® 0.2

72 23.024 ZHH K Sk CygH7202, 983.448 8 0.3

73 23.240 H A 1, LR C42Hg4O16 823.411 6° 1.6
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#gk1

feam WY fetrms i GRE — B miz e
74" 23.499, 23.523 Macedonoside A C4He2017 83739092, 839.4065% 3.6, 1.2
75 23.745 24- B HRAT A UL R K C41H76027 999.449 6° 0.3
76 24.184 FILTEE -3-0-(4-0- W ) B & F AR o LAT K -3-0-(3-0- Ca3H20010 457.113 5° 0.7

BB TR g
77 24257 24- I FRAT A SRR C41H76027 999.449 6* 0.3
78 24.636 22-FRILHFRAT G, C42He2O1s 853.3858* 2.1
79" 24.762 LR KRBT F C37Hes024 895.402 2 -0.3
80" 25.134, 25.171 EHBATZEH C30H32012 583.1816%, 602.2238¢ 0.5, -1.2
81 25438 ~HT Gy i H 4 CaHesO17 839.406 5 44
82 25.646 HHREH A Cy4sH720,, 983.448 82 0.3
83 26.255 (38,22p)-22-(p-D-Glucopyranosyloxy)-11-oxoolean-12-en-3-yl C43H74050 969.469 52 -0.7
2-0-f-D-glucopyranuronosyl-f-D-glucopyranosiduronic acid
84 26.789 = HH K SRk CasH7,051 983.448 82 0.3
85 26.930 228- LB H R R A CisHesO1s 879.401 42 3.8
86 27.019 A HA K s H R4k C4He2O17 837.3909* 3.9
87 27.131 Albiziasaponin B B H: 5774 A C4sH74020 969.469 52 3.6
88 27.153 = HH G Stk CasH7402; 985.464 42 4.9
89 27.420 SRR B P sk HF A A C4HgsO16 823.4116° 1.2
90 27.769 ZHH Ko SO A A CsHp2O17 837.390 92 3.9
91 27.835 R R BT P o R A i C4HeaO16 823.4116° 1.2
92 27.888 FEBUR BRI =15 2 (& 1 4 Rha, 24> GluA) CsoH76022 1027.475 0% 0.7
93 28.036 ~HAF K s R4k C42Hg2O17 837.390 9 3.9
94 28.111 SRUREH Q C47H7,010 939.459 0 1.4
95 28.534 BRRBTY C43H70020 965.438 2* 1.8
96* 29.179, 29.173 HE R G, C4Hg2017 83739092, 839.4065% 3.8, 0.5
97 29.558 ZHH Ly SO R ik C45H72059 967.453 92 3.5
98 29.974 A HAY Ly s R CasH7,029 967.453 92 35
99 30.160 SHT K SRk C4Hg: 017 837.390 9 3.9
100 30374 =~HTF G FHA CasH740; 985.464 42 49
101 30.679 T K B AR Cy42He2017 837.3909? 3.9
102 30.991 S HT Gy B R R CaHgsO17 839.406 52 4.4
103° 31.266 HHER C42Hg:016 821.396 0 34
104 32.193 A K s A C4He2017 837.390 92 3.9
105 32.290 ZH Ly s S R CasH7,029 967.453 92 35
106 32.424 HRE B s 5k CiHgsO15 807.416 7 -1
107 32.579 Albiziasaponin B = H 54k C4gH74099 969.469 52 3.6
108 32.846 EE X LN C42He2O16 821.396 0° 34
109 33.262 HE R 5L g R4k CaHgsO16 823.4116° 1.6
110 33.478 HRLER A A C4H 016 821.396 0 34
111 34332 R I SO A C42HegO6 823.4116° 1.6
112 34.673 = H DI SRR CasH74019 953.474 6° 2.8
113 35578 HROEAT I SO R CaHgsO16 823.4116° 1.6
114 36.852 R R C B Rk C4Hp2O15 805.401 0 -0.9
115 36.075 Albiziasaponin B B 4 & C4sH74020 969.469 5 3.6
116 36.238 HRE B sl 5k CiHgsO15 807.416 72 -1
117 36.610 HrREAT I R CiHgsO16 823.4116° 1.6
118  36.877 = HH DI s A A CysH74019 953.474 6° 2.8
119 36.974 HE R C s F ik CiHg: 015 805.4010° -0.9

TE: SRR AR a—[M-H]; b—[M+H]"; c—[M+NH,]*; d—-[M-HCOO]",

Note: “Confirmed with standard products; a~[M-H]~; b—[M+H]";

3.2.2 S ﬂiﬁw\'a%@@*ﬁiﬁwﬁ?)f" |,
Ik E Y 62, 63, 65 F1 66, X 4 MEEHIH
5 F-4:+CHs(15 Da)fl«CHO(29 Da)jr T F . TEf
BPHIEAT, k&Y 62 MilESTBE TIEN
m/z 561[M-H]", HrF32h Co7H30013, ERPET
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CooH209, Z iR m/z 267 [M-H—GIC]’,
I 5% IR TERE, BE S 62 1 66 41N
BOH R AR T .t B 63 Fil 65 ST

b E AR FHZG 2 2023 4F 6 A48 40 345 11 1)



BTG T (fLa442)
]
< O0H0 %*H Eogﬂ B
CCHOs . N ~CiHiOs J
on 2\7}{ s YHo OQ 0 MSMS”  HO H @
HO__A_JOH 1o &) O o OH
HO_,. "~ OH OH

m/z 593
m/z 473 o m/z 353
FEREH R (L A 53) or 1
A OH
° a0, HO. .-WOH
, 0}{:““ s> @ OH
o y 297
w m/z 417 m/z &
O _~_OH — ° OH ]y
ety o
OH i
0 M; 0‘@:; ‘:fs? miz 119 °
P 4
m/z 549 e 5 B0 1
m/z 255
m/z 135

B2 fbBmas

Fig. 2 Proposed fragmentation pathway of compounds
BEFER m/z 267[M-H], 7 F K CigH1204, 7E
TR T B TR «CH3(15 Da)y= A 3ig
B mliz 252, fF =g it — 2 % &k -CHO
(29 Da)= A= R B 1 m/z 223, KL, LS
63 T 65 N AR BURIR H R R

3.2.3  TECEEAIAREE A 11 B S A
ARk 2], 5lhte &% 37, 39,
49, 52, 53, 60, 64, 67, 69, 70 F176. tLE5W
49,53,64 ) 67 53 BT UEEN m/z 549[M-H]-,
e S PEUE B R T BB/ 20N CosH30043, 4t
5 X R IR 23 S A H R R -7-0-B-D- WK R
Fr SR SE-47-O-B-D-ML A A W . Frps S
FERESE H B A 27-0-[B-D- Wil B 5 -(1—2)-4-
D-ML AP S H R, X 4 MEEY R
TEILWEYT R m/z 255, NEIBERLIE HICCH &
%, — 1 HA 4-OH Ml 7-OH By — & i By HE 1
BT, db—2 %4 RDA 2#7=4: m/z 135 (MS® 3
WY m/z 119 R BT tbAW 53 o T3 T4
K m/z 549IM-H]~, H4rF3h CoeH30013, 2
T oG B JEIEE B T m/z 255[M-H-Api-Gle] Flfi
R BT m/z 417[M-H-Api]", Ht k4 RDA 2 it
AR RS T m/z 135 il m/z 119, S e
A, UWWE 2. (EEY 60 HESTETIERN m/z
565[M-H]", 773K CaHz0013, TS HEIE K
m/z 271, HEWHT O R, =ik A e
T m/z 151(GE) 1 m/z 119 F RDA 2474, 4

P E PR FH 22 2023 4F 6 A5 40 5 11 0]

AT EE T (LA 441) °

H on |
~CiHiO: HO, X .O. G
>
] HO— )
o gy OH m/z 357
Ho:é,\o g
10" J%g\k
mo— 97 o H ©
Ph’go P IH
~CéHioOs, oY
-H:0
|0 0
m/z 479 MS? mr&o
m/z 283

JRBRERB- TR IH —EH (T & 425/29)

~
<]

j_H j -H HO/\Q,O
oH OH OH Ho Y “OH
HO@,OH HO__A_LOH /OH269

HO_ oy O —coHOL! m/z
H;ng)ﬂ MS? “OH OH %_H
H Hofj,ou
m/z 475 m/z 431 Ho [
m/z 161

WAL S P 60 il K & -7-0-(2-B-D- W g 7 4l
H)-B-D-NH e A
3.3 RIS A A AL

YT T 47 A= RAT, B SR bR A
o FERE PR, AR = e g A
AT o L B SN R BB PR oT i 2 b S e
RTINS R SE g B, AR PR LA IE T
Ho4 K O RFEEREE TN mz 351
[2GluA-H] , X B WIEEI R S8 2 A 4 H
TR 5T A HA%E(GluA-GluA-A ¥£), fif5fk
& 73, 74, 78, 79, 81, 85, 86, 90, 93, 96,
99, 101, 102, 103, 104, 106, 108, 109, 110,
111, 113, 114, 116, 117 f1 119, HrPib&5Y) 74,
79, 96 1 103 43l 5 XF RS XF R AR E N
Macedonoside A. BHi/REHE F. HERH G Hl
HREmR., @ %k EE T8 mz 497
[2GluA+Rha-H]~, XEKIEWTE A FH C-3 i E
A Rha-GluA-GluA JEH, ff5ik&4 71, 72,
84, 87, 88, 92, 95, 97, 98, 100, 105, 107,
112, 115 f1 118, Hr 6 MeAYI(71, 72, 84,
88. 92, 100 W EMHFILEY; LAY 72 1 84
S lF oS4, 7E SciFinder 304 i 23] = 1
W K SRS 72 M 84 WYJRIEERAE, 2
Rha-GluA-GluA 3 /BB Y5 200 A 56 H =
RIS RREE ;AR HENIIL S 88 Fil 100 5

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11 <1517 -



= H G THlE, {H Rha-GluA-GluA 3 4~
W IEFEIUY 5 HAR ; (&Y 71 S 751
WS m/z 1 086[M-H]~, H g% ik i n] UL Fr g
T m/z 923[M-H-Glc]", “ZRiGEEIEE TN m/z
497, M4 SCHRU B H B A LA A5 A R A, 4R
L&Y 71 AR OT, E SWiEA — A4
B, A PR C-3 (VB i% A Rha-GluA-GluA JE[H ;
&Y 92 (HESF BT m/z 1 027[M-H]~, H
TR TGRS Tl m/z 497, WAL, A E
I B HE AR AR IR v B AR I R R B mz
921, m/z 893, m/z 801; @ &k Lk e 1K
m/z 485, RSB T E ML S 15 2 ) 53R
e =T e, XRMEWEELEY 89,
91 1194, 1L5%) 89 F1 91 K[/ A iA, Hifi sy
FE TN m/z 823[M-H], "R iEHRIER T H m/z
485[M- H-GluA-Glc], AR & T1E m/z 643
[M-H-Glc- H,0] . m/z 553[M-H-Glc-H,0-C3HO3]
H1 m/z 441 [M-H-GluA-Glc-CO,], I H B Gal-
GluA-A AZEH I SRR BT P RS, ki
Y 94 M/ T BT m/z 939[M-H]~, — 4 ik Jhi
BTN m/z 485[M-H-GluA-Rha-Api]~, i&A m/z
643[M-H-Rha- Api-H,0]". m/z 553[M-H- Rha-Api-
H,0-C3HeO0s] . m/z 441[M-H-GluA-Rha- Api-CO,] ,
HEM H R PR B Q; @R BTk AL 1 h
[M-H-Glc] 8 [M-H-C4sHsO4 (120 Da)]-, XKf{b&
WITESTHUR S B A 1 N EEIE, 7E A 3R C-3
HA 2 MHEIAMERE, Uitk sw 75, 77, 82
183, WG 75 R EIE RS T m/z 837
[M-H-Glc] ", =Rk hid AR B+ mz 661
[M-H-Gle-GluA] & m/z 351 [2GluA-H]
3.4 JRGERL L S B A A

D5 A AT F] 11 N4 S 1 O Jod 2 B A
KINsy, ARG Y 14, 15, 34, 40, 41, 43,
44, 55, 61, 68, 80, XHKLAEWHI[M-H] & T
WS 3% B 30 A AP LA SO L AG I 21, i e AT A%
A8 T [M-H+HCOOH] W {55 #H 5w , FEF sl
DIVE Sy W7 FL Ak 2= 25 R 2 TR A AR, DT X9 3
HETFHMAE T, B, k&Y 41, 44 F1 61
WEr T8 T4 miz 479]M-H], 7+ TR N
Co3HpsO11, KEMZEIALEY) 41 BIINEE T m/z 525
[M-H+HCOOH]", DA K HAr — G ik v e 1l M %
KA IR B m/z 357[M-H-C7H0,] .
TR AR A B 72 m/z 283[M-H-

-1518 -

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11

CeH1006-H20], Z5XTIEE LX), #iEfeay 41
FEATNER T, W 2; G 44 £K 30 Da
(HCHO)™ HE R EPERE B 1 m/z 449, 5 3k i
— S 2 5RO RN AT A
61 1 — 9% % v o] LR 0 B m/z 357
[M-H-C7HO2] Fll m/z 283[M-H-C10H204], #EWT N
PR L
3.5 Hith

A 36 205550 JET HOH Al e Sl e A,
AL, AWFER S Tk AW AR LR 2
Y. WAkEY 30 F1 35 HEor T5 TI%N m/z 536
[M+NH4]", 73 F2K CoH3001a, TGRS
+ m/z 195(BTERIR) N 2% 2 A/STBE A5 R, e
WX 2 AMEAY R 3-0-B 2Rk HERE 5% 6°-O-B 2Rt
R LAY 25 A1 29 WD TE T8N m/z 475
[M-H]", 513 R CaoHasO13, —Jiitk HA AHF]
B F m/z 269 [M-H-CO,-Gle] #l m/z 161[Gle-
H], #ENCN RARER B-JE A0 — Wi s L Ak, I
K2, X 2 AMEAEY i Fukuda ZE0C VAR, H
SRR, HE RIS TR

fE&%) 23, 24 F1 38 3 X HR S HEXE 20 S A
FE MR B . DR SRR 22 AR .y ) At
B ERAFEFFETR . R TR . YRR AN
PR S5 ALER LA S MERE | L-52 2R 25 A s 5%
4 Tig

LC-Q-TOF-MS #l LC-ITMS 43#7 7B 45
SYESRE L AT HRR L R TR B R R U A
M E AT E R E T AN
AT B R W TR LA S
HREICHE B35 0 BRGT bexT, SEHENN 5 T RERURR B
HEg T 119 MEEY, 4346 26 MM EENZE . 47 4
R 1A R 7 AR 28 A
HABZERI B o AHIESE AT R EERRR 8 45~ A 253K
Yy I i AR R R R S

REFERENCES

[1] CHEN L B, ZHOU X X. An analysis of efficacy of the
Mahuang Guizhi Geban decoction on chronic urticaria from
the aspect of harmonizing Ying and Wei[J]. Clin J Chin
Med(F EE I EBFSY), 2022, 14(16): 101-102.

[2] WANG CL, WANG L P, MAO Z Y, et al. Effect of Guizhi
Mahuang Geban decoction on airway inflammatory mediators
after respiratory tract infection[J]. Chin Arch Tradit Chin
Med(HhHEHEE 2524 1)), 2019, 37(4): 981-984.

[31 LIHY, DING Z Y, WANG M M. Effect of fire needle

P E AR FH 252 2023 4 6 5 40 B4 111



[10]

combined with modified Mahuang Guizhi Geban decoction
on pain and quality of life in patients with wind-cold
headache[J]. World J Integr Tradit West Med(tH 5+ 7 BE 45
B2ki), 2020, 15(1): 131-134.

GUO Y P. The effect of the Guizhi and Mahuang decoction on
cold urticaria[J]. Clin J Chin Med(*h' B I R#F5Y), 2019,
11(11): 134-136.

WANG S F, CHEN L L, LENG J, et al. Fragment ion
diagnostic strategies for the comprehensive identification of
chemical Gui-Zhi-Tang by

profile  of integrating

high-resolution MS, multiple-stage MS and UV information[J].

J Pharm Biomed Anal, 2014(98): 22-35.

LI R, ZENG C, WANG P, et al. Identification of chemical
components GC-MS and
UPLC-Q-TOF-MS[J]. China J Chin Mater Med("'[E 125244
), 2014, 39(4): 704-709.

CHEN L L, CHEN C H, ZHANG X X, et al. Identification of
constituents in Gui-Zhi-Jia-Ge-Gen-Tang by LC-IT-MS
combined with LC-Q-TOF-MS and elucidation of their
metabolic networks in rat plasma after oral administration[J].
Chin J Nat Med, 2019, 17(11): 803-821.

WANG S F, CHEN P H, JIANG W, et al. Identification of the

anti-inflammatory activity of

of Mahuang decoction by

effective constituents for
Ju-Zhi-Jiang-Tang, an ancient traditional Chinese medicine
formula[J]. J Chromatogr A, 2014(1348): 105-124.

SHARIFI-RAD J, ZHONG J S, AYATOLLAHI S A, et al.
LC-ESI-QTOF-MS/MS
compounds from Prosopis farcta (Banks & Sol.) J.F.Macbr.

characterization ~ of  phenolic
and their potential antioxidant activities[J]. Cell Mol Biol
(Noisy-le-grand), 2021, 67(1): 189-200.

HUANG Q, LIU Q, ZHANG F Y, et al. Active ingredient
analysis of Eucommia ulmoides Oliv. in treating diabetic
nephropathy by wusing UPLC-Q-TOF-MS and network
pharmacology[J]. Chin J New Drugs Clin Rem(" [E#i 25 51l

P E PR FH 22 2023 4F 6 A5 40 5 11 0]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

PRZkiE), 2021, 40(6): 460-469.
ZHU C L, WANG J, QIAO Y H, et al. Study on serum
pharmacochemistry of Duliang Wan[J]. Chin J Mod Appl
Pharm( E B 252%), 2020, 37(4): 443-446.
LAICL, HOUM N, LOU M B, et al. Analysis of impurity
spectra of berberine hydrochoride by HPLC-Q-TOF-MS/
MS[J]. Chin J Mod Appl Pharm(H [ BN 1 2557), 2022,
39(4): 512-523.
WANG S F, ZHU Y X, SHAO Q, et al. Identification of
chemical constituents in two traditional Chinese medicine
formulae by liquid chromatography-mass spectrometry and
off-line nuclear magnetic resonance[J]. J Pharm Biomed Anal,
2016(117): 255-265.
WANG S F, CHEN P H, XU Y M, et al. Characterization of
the chemical constituents in Da-Huang-Gan-Cao-Tang by
liquid chromatography coupled with quadrupole time-of-flight
tandem mass spectrometry and liquid chromatography coupled
with ion trap mass spectrometry[J]. J Sep Sci, 2014, 37(14):
1748-1761.
DONG H J, LIU Z Q, SONG F R, et al. Structural analysis of
monoterpene glycosides extracted from Paeonia lactiflora Pall.
using electrospray ionization Fourier transform ion cyclotron
resonance mass spectrometry and high-performance liquid
chromatography/electrospray ~ ionization = tandem  mass
spectrometry[J]. Rapid Commun Mass Spectrom, 2007, 21(19):
3193-3199.
FUKUDA T, ITO H, YOSHIDA T. Glycosides and their
quantitative HPLC analysis of commercial Persicae Semen[J].
Nat Med, 2003, 57(1): 18-22.
FUKUDA T, ITO H, MUKAINAKA T, et al. Anti-tumor
promoting effect of glycosides from Prunus persica seeds[J].
Biol Pharm Bull, 2003, 26(2): 271-273.

Wk H 1. 2022-06-14

(3T Bt )

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.11

-1519-



