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Rapid Analysis Components of Lingguizhugan Decoction with HPLC-Q/TOF-MS
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[Abstract]  Objective: To establish a rapid analysis method by HPLC-Q/TOF-MS, and acquire the material basis
characterization of Lingguizhugan Decoction. Methods: The analysis was performed on a Welch Ultimate XB-C,g (250 mm x
4.6 mm, 5 pm) HPLC column. The mobile phase consisted of acetonitrile (B) and 0. 1% formic acid (A) was used as

gradient elute. The flow rate was 0. 8 mL+min ™'

, column temperature was 25 °C, and injection volume was 10 L. The ESI
was operated in positive mode and negative mode, and scanning range was m/z 50-1000. Results: Through the analysis of
mass spectrometry data in positive and negative modes and with the help of relevant literature, a total of 60 chemical
compounds in Lingguizhugan Decoction were identified, including 5 organic acid compounds, 17 flavonoid compounds, 24
triterpenoid compounds, 5 lactone compounds, besides, amino acids, nucleotides, and glycosides were also identified.
Conclusion: Via the HPLC-Q/TOF-MS technology, it was achieved to rapidly analyze and identify the whole compounds of

Lingguizhugan Decoction.
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MR — TSR m/z 3B G P UG T 55
¥, FHEE RS R R SRR R AR,
F ] PubChem, HMDB ., MassBank 25 %0#% %, R G
AR5 W T i i BRI R AH O SCIR A
XS E R AL S WA BT A e, AR B A

AHTH 60 MEGY. Hr, RIFET HE 43 4,
WEE2 A~ REE3 A BRT A, 2 R 2 BREAEIE
AR S A, BRI AR, B, =ik
AR =i WERERSUY, E RREESS
R L,

F1 ZEAHHIVEEMBRER

e

HEW R mlz 5FR i MS/MS ok JE)7
1 5.163  L2-FAE3-WHHECR 144.1020[M+H] * C;H;3NO, ESI* 84, 56 SR HE
2 5.980 JRIF 243.062 3[M-H] -~ CoH;,N,04 ESI- 110, 82, 68 B U
3 6.318  IFEEER ST 344.040 5[M-H] - CoHpNs0,P  ESI- 150, 133 iR i
4 7.195 SF 282.0854[M-H] - CioHy3N5 05 ESI- 150, 133, 108, 80, 66 %R 2
5 8.875  HRLRHK 247.180 6] M+H] * C;sHpuN,0 ESI* 179, 136 Ly —
6 10.029 B IF C/D B HAtb 7 461,133 1I[M-H] -~ CioHyO0y3 ESI- 329, 167 W M, HZ

¥k

7 10.434  JFLAS TR A 315.074 6[M -H]~ C;3H;c0g ESI- 152, 108 b MA, R,

T

8 11.986 Hizd)img 353.090 2[M -H] -~ CisHi30q ESI- 191 HHLR HA
9 13.473 BRI T 299.077 8[M-H] -~ Ci3H;c0q4 ESI- 137, 93 i HeE

10 13.875  FAIMERAHHEH AT 711217 8[M-H] - CypHyOg ESI~ 579, 549, 417, 255 wi =

11 14.078  £JFR 353.090 2[M-H] -~ CjgH;50 ESI- 191 AR BEAAR

12 14.483  [R&kJER 353.090 2[M -H] - C;H;50g ESI- 191 FHlER HAR

13 14.820 5-ZFIEFAPE —HR 209.046 1[M-H]~ CjoH;,O;s ESI- 165, 119, 93, 59 HHlk H

14/15 16.237  SLORSET /BT S OBIETY 563. 144 3[M-H] = CyHx0y ESI- 503, 473, 443, 383, 353 #E|  H#E

16 19. 138 PR H B/ FER S H B/ 549.164 0[M-H] - CyHs 0,5 ESI- 255, 429 EEyL ] H

B AT IC-7-0-fr 4 -0-4
HHEAT
17 19.948  FriEH A/ PR A/ 549.164 0[ M -H] - CyH3 043 ESI- 255, 429 B i He
A IT-7-0-fr fi4-0-4
HPREF

18 20.286 4', 5-TRRILT-HAE AL 4331156 M-H] - CyuHyuOy ESI- 271, 151, 119 -y H

pigsl
19 20.758  HHLHF 417.120 4[M-H] -~ Cy HpOy ESI- 255, 135, 119 LA Hs
20 24.402 PeBFIF B 565.159 O[M - H] -~ CyHs 0y ESI- 271 gy e
21 25.987 5,7, 8-= R ILT LM 7- 433.116 3[M-H] - CyHyuO0y ESI- 271, 151 WE H=
AT

22 27.236  FEREHIEE/ERERE T/ 549.164 0 M -H] - CyHj 045 ESI- 255, 429 i HH
H R 1 75-7-0- 54 -0-4
At

23 28.821 6"-0-Z B H BT 459.1322[M-H] -~ Cy;Hy 0 ESI- 255, 135 B HE

24 29.388 7-HAAFLH BT 431.134 0[ M+ H] * CyHpyOy ESI* 269 B i

25 29.868 UM DI 695.202 4[M —H] - C35Hy05 ESI~ 255 wWE H

26 30.002  HEETF CL 725.212 8[M -H] -~ C36H3304 ESI- 255 gyl Hix
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gx1
Kttt Fik miz BTR B MS/MS Lam
27 32357 HEE 147.044 0[M +H] * CyHgO, ESI* 103, 91 P i P
28 32.769  HEBEHE ]2 823.4156[M-H] -~ CuHgOy ESI- 193, 175, 471 = HHE
29 33.639 — 839.4053[M+H]* CupHguOp ESI* 487, 469 =i Hi
30 34.523 DL-HEZE 255.066 S[M-H] -~ CsH,,04 ESI- 147, 137, 119 4 H
31 36.143 — 333.1349[M-H]~ — ESI- — — FIAR
32 36.278 SRR HEREF 895.398 7[M - H] =~ CyuHg Oy ESI- 351 = o
33 36.683 ORI HIRR 853.388 7[M -H] - CpHgOg ESI- 677, 501 = o
34 37.088  HEEEAT A 983.452 1[M-H]~ CuHy;0y ESI- 821, 645 =i HE
35 39.274  HER 147.044 6[M-H] - CyHg0, ESI~ 129, 103 AL AR
36 44.031  HHEEIFG, 839.4053[M+H]* CpHgpOy, ESI* 487, 469, 451 =i HE
37 48.214 BRI ER/ B 839.405 3[M+H]* CyuHgpOyy ESI* 487, 469, 451 =ik Hi
38 52,668  EHEH R/ Sk 839.4053[M+H]* C4uHgpOp ESI* 487, 469, 451 = B
39 55.772  BREHER/ FHE 839.4053[M+H]* CupHgpOp ESI* 487, 469, 451 = HHE
40  57.121 BRI ER SR 839.4053[M+H]* C4uHgpOp ESI* 487, 469, 451 = B
41 57.533  HER 821.399 8[M-H] -~ CyHg Oy ESI- 351, 193, 113 = H
42 60.023 BRI IR SR 839.405 3[M+H] * CyuHep Oy, ESI* 487, 469, 451 =i HE
43 61.042 SRURKHBEBRIB 821.400 8[M-H]~ CpHgpO ESI~ 351, 469, 645, 759 = Hi
4 61.919 HHERIFH, 821.401 6[M -H] - C,HgO46 ESI™ 351, 469, 645, 759 =i Ep
45 63.134  HHERIT J,/ Ak 823.418 1[M-H]~ CuHg04 ESI- 647, 471, 351 = HE
46 63.741  HHERAT J,/ Ak 823.416 6[M -H]~ CuHgO046 ESI- 351 = HE
47 64.483  HELRAT G/ B 805.4053[M-H] - CpHgOs ESI- 453, 629, 351 =i HHE
48  64.888 HEHEEA C/ FAk 805.405 8[M-H] -~ C4uHgpOs ESI- 453, 629, 351 =i i
49  65.833 HWREIFB, 807.421 0[M -H] - CpHgOs ESI- 455, 631, 351 =il HE
50 67.115 HHERFK, 821.399 2[M-H] -~ CuHg O ESI- 351, 469, 645, 759 = HH
51 67.925  HHRTF /M 823.414 8[M -H] - CuHg 046 ESI- 647, 351 =1 T
52 68.997 HARNEI 249.145 8[M+H]* Cy5sHyO;4 ESI* 189, 163, 105, 91 N T HAR
53 68.997 HARMNAESI 231.1374[M+H]* C;5sHiO, ESI* 185, 143, 117, 105, 91 N[ [EFN
54 71.096 16a, 25-"FHEEAN 497.329 4fM -H] -~ €y, Hy05 ESI- — = s
FLEWER
55 71.569 LR 353.104 5[ M -H] - CyH304 ESI- 125, 57 gl H
56  74.470  5-HUAEIOEH R 335.094 2[M-H] -~ CyHj0;5 ESI- 91 T H
57 76.224  FH B 351.089 8[M-H] -~ CyHOq ESI- 241, 199, 107, 83, 65 A His
58  76.960 HARPEE I 233.1533[M+H]* Cj5HyO, ESI* 187, 131, 105 A fig EA
59  78.316  FEEWR B 483.3139[M-H] - C5HyOs ESI- 409, 325, 73 =ik R
60 80.374 XA A 497.329 5[M-H] ™~ G5 HyOs ESI- 423, 379, 73 = RE

{E: — R ARALA VBRI E RS Y — A .
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g, WAN(CHy), . =G ZEETH 6 5+
RTMERIT, £ o DU = e =, Al A
ETHEWIRTR, WA 5SS M= 2. &
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TARZE ) =R AN 21 D H R P R = R e, g
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[M-H]", 273N CoHy 05, 7E RIS I I i
$F| m/z 409, 325, 73 WIRE BT, m/z 409 Dy BEE T
47 1-CH,CH,COOH Zfr45 [M - CH,CH,COO -H] ™,
TR TUGER 1 43T CO M55 m/z 367 #F, HMy
AT A S L, ik, %BEd
Y59 IR HR B [ AR AL S E 1L 51 60 Ny
REHR A, LB 54 160, 25-ZFIES KL
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SE VAR T R = R 2R 3t 21 A,
HEHud G b 5 W2, ik, 78 95
PR I R OCE S ANl 36 FEIE R R
HIWES T BT m/z839.4053 [M+H] ", /37
N CuHg 0, TEZRBTIEE 15 3] m/z 487, 469,
451 WER B, m/z 469 S hEEY ¥k 2 2 /> B-D-Nik R
MERERIETG [M-CoH O +H]™, Flik 1
4y F H,0 188 m/z 451 [M -C,H,0, -H,0+H]",
ZiaZ% 30k [12] BELEY 36 =R G,
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2.2.4 NEEY  ARFFRILEE HAEREST 5 A,
H A ARNEEZR 4 MRREPRECER 14,
U 58 FEIE B 1L i T B 1 m/z 233.153 3
[M+H]", 37 CsH,0,, 7EZHBgE s
FWE T mlz 187, 131 fl1 105, FHor, m/z 187 HELE
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bR = Al A I -G £ 2 AN S B O = 5 T
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2 BRER 2 BRDLESCA o 5 A P i
Tr¥ R FEAL PRI, AR v i =il 28 Bl a3 AK A
WE R MERDK A, AT7 ik 58 ek ot
PRI, 2R H 7 B B Fh A 00 10 A 2R 25 A1 A
R WEE. BARTEABEZE LM, #
MRS AR 32 K BN R S5, A A
AFFEEERR G, P, PR AT A (9 5 A o3
B o AT I B SCAE T P A3 — o DR i o A7 O vk
RIS EAH a2 Y Bkt Oy He s 72 i 52
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