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Identification of compounds in aqueous extract from aerial parts of Lycopus
lucidus by HPLC-ESI-TOF-MS/MS
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Abstract: Objective To identify the main active compounds in the aqueous extract from the aerial parts of Lycopus lucidus by high
performance liquid chromatography (HPLC)-electrospray (ESI)-time of flight tandem mass spectrometry (TOF-MS/MS). Methods
The aqueous extract from the aerial parts of L. lucidus was prepared using ultrasonic method; Chromatographic separation of the main
active compounds was performed on a TC-Cg (250 mm x 4.6 mm, 5 pum) reverse phase column through gradient elution; All the
compounds eluted from the column were detected under both positive and negative ionization modes. Each chromatographic peak was
analyzed by quadrupole tandem mass spectrometry coupled with TOF. Results Twenty two compounds were identified through the
analysis of tandem mass spectrum and the information from reference substances, including amino acids, phenolic acids, terpenoids,
flavonoids and flavonoid glycosides, sterols, and fatty acid. Conclusion HPLC-ESI-TOF-MS/MS is capable of analyzing the main
compounds in the aerial parts of L. lucidus using retention time, ultraviolet spectrum, current molecular weight, formula, and
fragmenting information of daughter ions. It will probably become a reliable alternative for the rapid analyzing substantial foundation
of Chinese materia medica.
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2.1.1 ARSI EI R 43 0 AR PR
RIEHIR. R, FHRR. KBEE, =&

FUH Rz 2206 B 4.0 2.5 3.0 5,04 3.5, 2.0, 2.5 mg,
AT 5.0 mL S, I EER R, &
W IE 04 0.8, 0.5, 0.6, 1.0, 0.7, 0.4, 0.5
mg/mL X6 I RS TE, 4 C Ve H , SERERTH 0.45
pm A HLR LR .
2.1.2 FEEKEDIREIS  BOEEAMIE R, 60 C
SRR U, W, 1T 40 HE . KEEIROE
MRA 10 g, 1 30% FREF W 150 mL, 7E 40 kHz
B 40 min. JERL, FERE 2K, WEIER,
WERRAE T, HKERT 5 mL &=ifit, 4 CHA
A, BEFERTH 0.45 um /K R ASLIE R pE L .
22 DM
221 il Agilent TC-Cjg (250 mm X 4.6
mm, 5 pum) R s EAHA O (AD-1% 5.0 mmol/L
HIRIKAEE (B)s BAEEUENL: 0~10 min, 10% B;
10~15 min, 10%~20% B; 15~40 min, 20%~50%
B; 40~41 min, 50%~85% B; 41~70 min, 85% B.
PRRUACER N 0.8 mL/min; B PEAIRY I 2% 49 K
i AR 25 °Cs HEFEEN 25 pls HEE 301
S, U4 GNTEAT e AT .
222 JRUEAAE RIS EA R TR A TR
AR 10 L/min; TSR 350 C: 0
J& ) 241.3 Pas Z5AbZRRSE 350 °Cs B4 K 4.0
kV; JFUERFH m/z 50~1 000,
3 HR5ITE
31 MEBRARSH

TERE AT T, BT B 5.0
ul, IE SRR AT b, SR
BETRE . —k i, R ILOR R AR
o R AR, ALK 1
32 FZKIEMSH

PUE TR, BRI IE & 7 R 2
TR, 2R aE FRELE 1. iR, EE

x1 MBRENBTEEER
Table 1 Identification of reference substances under positive and negative ion modes

E ¢/ min AN 43 B RN WWER () FER (=)
WS 22.4 180.157 4 CoH30,4 181.105 2 [M—+H]" 179.157 4 M—H]
HIEA 232 360.330 5 CisH;604 361.330 5 [M+H]" 359.196 5 [M—H]
PN 24.8 286.2315 C1sH100 287.231 5 [M—+H]" 285.236 4 [M—H]
RERIR 26.4 456.700 3 C30Hu505 457.700 3 [M+H]" 455.682 3 [M—H]”
FEUR R 29.2 456.741 2 C30H4505 456.741 2 [M+H]" 455821 4 [M—H]
SIEH 38.4 610.510 4 Cy7H30016 611.612 4 [M+H]" 609.541 6 [M—H]~
i Rz 2% 47.4 302.032 9 CisH,407 303.102 4 [M+H]" 300.879 6 [M—H]~
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Fig. 1 Full-scan TIC of aqueous extract from acrial

parts of L. lucidus under positive (A)
and negative (B) ion modes

TR AT, PR R B T ] e
TOUEEA 2, A R, K g E S
BOE B TR

WA E RN, AN FEERT 5%, Ho
5 LA PR E TG D 3o 5, WA L ST Bl DR B AT 0 o
JET B ORRAIE, g5 SCiEdRE I T e R s e, It
2 22 MUY (AR 2), SRR 7 5 2K,
321 FIMRRUAY IR R K2
ATAL, R NAA RS EEE Y R, )
PMEROR, AE AR G OR B IR AR S5 . A SE6
RES O S R RS TR AN 207 e, 201
K —HUEFEE, TR e R 28 IR A
IR 2 PR IEIRR YT
322 MygIM AP R AL
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Table 2 Identification of aqueous extract from acrial parts of L. lucidus under positive and negative ion modes
E3=3 ¢/ min [M+H] (m/z) [M—H] (m/z) S KX 53 i tEY
1 2.7 175320 1 173.214 3 C¢HsN,O, 174.111 7 FRR
2 38 116.201 7 114.3103 CsHyNO, 115.130 5 =Nz
3 8.6 155.016 4 153.120 7 C;H0,4 154.120 1 JF LA ER
4 22.4 181.105 2 179.157 4 CoHgO4 180.157 4 W ERR
5 23.2 361.330 5 359.196 5 Ci5sH,605 360.330 5 RIEFTR
6 23.8 449.401 2 447376 9 CyHy01 448.376 9 N R 37 A
7 24.8 2872315 285.236 4 CisH,006 286.231'5 VNS
8 25.6 473.723 1 471.699 7 C30Hy504 472.699 7 20-F2 3 AR R
9 26.4 457.700 3 455.682 3 C30H405 456.700 3 fiE R
10 29.2 456.741 2 455.821 4 C30H450;3 456.741 3 FHORR
11 29.8 4333775 431.296 3 CyHy010 432.3775 T
12 30.8 463.187 5 461.243 1 CyH0y 462.403 5 ol (PR 25 -7 -0 2 B
13 32.6 301.312 4 298.904 6 C16H 1,06 300.262 9 T 7 2=
14 33.8 465.162 7 463.250 1 CyH00, 464.095 5 Wit Iz 253 A M
15 35.2 625.301 9 623.283 2 CasH3,016 624.169 0 SRR EH
16 38.4 611.612 4 609.541 6 Cy7H30016 610.510 4 e e
17 46.2 465.170 2 463.220 7 Cy1Hy01, 464.376 3 it Sz 2% -7 AR
18 474 303.102 4 300.879 6 Cy5H,00; 302.0329 Wt %
19 48.7 457.821 4 455.703 8 C30Hy50;3 456.700 3 SpLIIE
20 50.6 415.705 3 413.690 6 CyoHs500 414.706 7 B I
21 51.4 577.849 2 575.857 4 C35Hg006 576.847 3 W MF
22 63.6 307.396 2 283.481 6 C15H360, 284.477 2 il i 1
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MEEY
4 g

o rR A LT RS S AT 5 LR S A
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SIS HRT T R AU SR B PR S A2 1 o A
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