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ZEAE KRB UPLC-ESI-QTOF JRiEEH 27
Kyt EAIE TR

g2l 1 ghpxk.as 1 =1 >=h D
AR, rERar !, =EE Y, AR
(1. REELMR2EBRA T AT, M 350013; 2. fREGRFIER, #IM 350003)

FE: NI A S (Vicia faba) /K SREU) I 253801 E PSR, SR PR = 80ore €1 - i 43 9% RAT I [ 5 (UPLC-ESI-QTOF-MS)
IR FH e AR KSR BT 04T % 5, R HLPURE A Im E . 25 R0, M GAEKIRI 4 sE 178 Rk i sy, L
FARE & 2R T 0.01%M A H 107 B, AEGE B4 e 1 o0 A BT 2025 R 7- i BB 7 3-M| W e -B-D- T HE 1 R 3R O 2R 13
WG By T HERERRTY EEE . (L 2R -3-a-D-2E R 4,8- RN 2- A . A TG KRV 32 B ) DA R
FKAEMENE, F0E 16 M 17 Fh, XS E5 A 36.53% 34.33%. &K DPPH A1 ABTS* [ B 1Cs {H 5 A
26.5 F125.0 ug/mL. FEEAZAEVIIISSR T AR IEThAUN F B AR, &K B G BRAaEmtE, &9
THA B N A

R &G, {6 KR, s il

doi: 10.11926/jtsb.4596

UPLC-ESI-QTOF Mass Spectrometry Analysis and Antioxidant Activity of
Water Extract from Vicia faba Flowers

LI Chengxun', XU Xiaoyu!, LI Aiping'", ZHENG Kaibin*"

(1. Crop Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 2. Fujian Academy of Agricultural Sciences, Fuzhou 350003, China)

Abstract: In order to clarify the pharmacodynamic basis of water extract from Vicia faba flowers, the chemical
constituents were analyzed and identified by ultra performance liquid chromatography electrospray ion source
quadrupole time of flight mass spectrometry (UPLC-ESI-QTOF-MS), and the antioxidant activity was determined.
The results showed that 178 components were identified from the water extract, and the relative contents of 107
components were more than 0.01%. The components with higher relative content included scutellarein
7-neohesperidoside, indoxyl glucuronide, spirolide E, rutin, propylene glycol alginate, kaempferol 3-a-D-
galactoside, xanthurenic acid, and so on. The main components of flower water extract were flavonoids and
alkaloids, with 16 and 19 kinds, and their relative contents were 36.53% and 34.33%, respectively. The ICso of
flower water extract for scavenging DPPH and ABTS" free radical was 26.5 and 25.0 ug/mL, respectively.
Therefore, flavonoids and alkaloids were the main substance basis of V. faba flower, and the water extract had
strong antioxidant activity, indicating V. faba flowers had high application value.

Key words: Vicia faba flower; Water extract; Chemical constituent; Antioxidant
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i (Vicia faba), MAZ=A0E S WG TS, A
7 FH(Leguminosae)Hi 77 J§ —FAE LAY, AT
REHFEA TR 21, HEHEAZ, H
BRI EIERN 15%0), BE LG, EF
TR, HERE FRUA L 18 R B I TR I
%R, AR X R G TERACAR T, (RIFEE
A RCERVE TR, BiAEd AR i R i 2 AR — AR
HREFERET, BAEMUAMH, NGttt
KA, FscBUE 7 BRI, G BN &5t
E, FEm AR R TFIN, B EZE R L.
KT RGN FRIIWTTT, AT AEM &
KEBH 1. KEEH bg MARE R IV ERSH),
SRR L 2R -3-0- 71 & - 7-O- SR 2 HE L),
A G EER B A 10 AN B AL SR AR
e, BEMEHEE 6 NMEAETE RIE
P, 8 AN LA E K HAT A B — AR, Z
SRR e T S BRI
2 A E VAT BRI T I JE AR T 2= B
H RIFFAIPrEATE 12, feAh R SR ie B
P N bR 4 Mk A IR R R S S PR IR
Joa T MU AR B A S A B VA T R
EEARARMIEG, Bl B diE o
EUSTOL H gy, ST AR E AR AL R B AR
LU B AR IR T R o OV T T . 56
I e 5 L O T e A R A A B 2 A L s Py 5 T
KA, AR ELMRER G S H A RZ E,
SR 7 AL KEEBOR 215 & HAh R RS . &
TR N DA S FAh R AR 2 B o3 T AR B, %
A KT 2w AL /KRB 8 73 R Dy 2800 F 77 T8 (/) AH 5%
9T, A G AeME LIS R — I KR
UPLC-ESI-QTOF Jii i 2 A H 7 O 2 8L
FA A2 B4 R AR 72 FR 2124, UPLC HA Ha il

SRR T EIR . B TERE ISR A 25260,
A, A8 58 R H UPLC-ESI-QTOF Jifi 1% B FH 5 A
T U 2 S AC K BEEUY) A 2 A AT A
S, BB HPTEAL TS, DA B E G AR A AL
ViR, NEE AT N SRR R

1 ARERN 5 2

1.1 KA S
% 5 (Vicia faba)BEAET 2019 42 A 25 HRH

R A R L PF P e R

A = OB 5,3 UPLC-Triple TOF 8 B AT i
(B 4% (3 [ AB SCIEX /A #]); Denver TP-214 H
FRF-FHB X2 H R A F]); Centrifuge5804R 50>
Hl(Eppendorf A ]); T6 Hrt 2o L4h-1T W7t e &
THAE IS A AR PR 5T A R

1.2 FEmH%

FREL 5 kg A EEEACE T 100 L 28085+, A
20 kg Zl7K, NIVEISEE 2 h, uE, EISEREAE
IKEEEA, R

1.3 UPLC-MS 4}

RIS mL & EARSRIUIAE B RY
T, IO 500 uL FEHGAFI(ZNE © HEE © K=2 :
2 DEAIRI 1S min, EREEW 3K, BEWT
4°C, 1200xg BC» 10 min, H 3w, EA5HT,
F 100 uL B¥EB(LHE @ K=1: HE¥, LY
ds FEA

fBik&M @il BEH CI8 (100 mmx
2.1 mm, 1.7 um); #iE: 45 C; HahtA A: K&
0.1%FR), WMahH B: LK/ FHREE(E 0.1%FR)=
1 1; BREEVEMLFE 5 : 0~3 min 5%~25% B; 3~9 min
25%~95% B; 9~13 min 95% B; 13~13.1 min 95%~
5% B, FFORFF 3 min; JiiE: 0.40 mL/min, BEFEE:
10 Lo

FOEEMA AR E S RERH EE TH
HiaX, AR E B IR, 1.0kV, BERERE: 40V,
fbFE L E: 6eV; B TIRERE: 120 C, RIEFIRE:
500 C; #AIME: 900 L/h; FiEmiAFEEH: 50~
1000 m/z, FA3HEFA]: 0.1's, [AIBEASTAE]: 0.02s.

1.4 HIENEEFTR A

DPPH E HZEEREEAINE 2 Baltrusai-
tyte 25T 5%, WA GACIRIU e AT, FH4l
KECE R 104 20, 30, 40. 50 ug/mL & G AEH2EL
VIR WA GACTEIU) A WA DPPH H ARV
(39.40 pg/mL)FERIREIE), #HE 30 min, WER
BWAE 517 nm BK FRIBOCREE, HHEETEIRR
VIO DPPH H HEEIERRZ, B MEMEE 3
K. DPPH H HIZEITERRZ =(1-41/42) x 100%, A,
A1 A DPPH H L5 %8 AR IUITR A R o
f&; 4> A DPPH H 3554 /KIE A A R OG-
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ABTS'H HETFRAEANE SR

HI777%, B 76 mg ABTS F1 13 mg i A FREF AT & 1k
20 mL VAW, EIE PR EFE RN 16 h, KiE i
Bt 50 £ 5 R« B ACTREUAIV AN ABTS  H H
FRWORAYIS), 8 30 min, WERAWRERK
734 nm T IROGAE, TR ARSI ABTST
HHEMERE, BMENER 3. ABTS'HH
FEIE T =(1-43/44)%x100%, H, 435 ABTS'H
HESEERRIIRABERMBOEE: 447
ABTS™H H 25 5 47K IR A S R G E

1.5 HIEAEAN 5 b

UPLC-MS 7 #7 11 J5 45 £ 9% & Progenesis QI
(Waters Corporation, Milford, USA)C i} 2H 24 &b #R 4K
PRAbEE, AR E) 1 AMCREEI R) L 5 g7 LLRH e i
FIBFEHERE, 5 HMDB $dfE EA Metlin %04 %
HEATEEST, MRIEA AT IR, REESN 60 4,
XA R HEAT 52 M A T 20730 SR AR e iy 2 13U
73, R R VT AR U — Ay AR I F A %o
. KM Microsoft Excel 2003 Al SPSS 19.0 %/t
HEATHHE T -

2 SR

2.1 RIS % 2

FIH UPLC-ESI-QTOF Ji i1 FHH AR MW 2 5 46
IKFEE 4 178 Bl B i ar (R 1), BB P
EOLE 1, M4 2 0.01%0 LRI H 107
il FXTEE 0.1%LL LRI A 66 FH(ER 2).

R BEAOKIEBE R BRI X 5 B

2.1.1 EHEEBRFAPENEY)

&1 m/kz278.1225[M + HI, 4 TE
277, KF% 14 FRBEF62) A1 116.086 5, 3
—3542% NH; (17)-HCOOH (46), F=AE/E A 53.068 1,
733 CiuHioNO7, 256 SCHR[3214EM 9 N-(1-fii % -
1-5EWE ) I 2R

EM2  miz294.154 0 [M + H]', b T &
293, KE 1T RBEREAER ) 132.036 9, H—
k2 NHs. HCOOH, F=A4EREH 69.046 2, 733
CioHasNO7, S54 SCHR[321H#E M N N-(1-Hi 8- 1- b
B REIR

&3 miz130.048 7 [M + H]', T &
129, %75 1 43T HCOOH. NH; 7247 F 84.050 0.
113.088 6, 43\ CsH/NO;, 454 SCHR[331HEN A
D-EB AR

E&W4  m/~z289.138 6 [M + H-2H,0]", 4%
T 324, KRE 1 THAEEA) " EH
127.061 4, 7313 C12H24N2Og, 45 HMDB %45
FEAEDN 1y Y MR P2 A R

EMms mkz 326122 1 [M + H-H,0]", 70+
343, KE 1 TRPEE AR 164.081 1,
#:2:2% NH; (17). HCOOH (46), F*AR% T 101.013 8,
73 F 3K CisH2NOg, 254 SCHR[3214HEMI R N-(1-fii %A -
1-GERE I R 2R

te&Mme  m/~z203.1377 M+ H], HTE
202, %% 1 4>F HCOOH.NH; 2 AE 7% 1 157.055 9.
186.056 3, 431\ CoHisN2O3, 4i# Metlin Hidfs P2
HEM g P4 G S -DL- S AR

EMWT  m/iz 2050954 [M+H], HTE

Table 1 Types and relative contents of chemical constituents of water extract from Vicia faba flowers

2 Type ¥ Number FXTEHE Relative content /%
FIHEPR Amino acid 12 3.67
fkZE Peptide 18 4.05
%% Terpenoid HiiE Monoterpenoid 3 0.28
f52:0f Sesquiterpenoid 5 0.31
i Diterpenoid 1 0.06
=i Triterpenoid 2 0.77
#{Hi Flavonoid 16 36.53
JEWE Fatty alcohol 4 0.81
HEWIPR Fatty acid 9 8.24
FHYLER Organic acid 9 1.32
AR Alkaloid 17 34.33
HAth Others 11 8.90
&l Total 109 99.27
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90
3
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20w
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fit 8] Time (min)
1 & T ACKIREY) SR TR
Fig. 1 Total ion current chromatogram of water extract from Vicia faba flower
2 BEAKIREIRIA 22 Lo FUAR R & i
Table 2 Chemical constituents and relative contents of water extract from Vicia faba flowers
LS P> HEw PRI E] (min) Vi X & & /%
Type No. Compound Retention time ~ Molecular formula  Relative content
BHMR 1 N-(1-eSE-1- S 2R N-(1-Deoxy-1-fructosyl)proline 0.75 CyHoNO; 0.24
Amino acid 2 N-(1-JBA- 1) 25 5E: N-(1-Deoxy-1-fructosyl)leucine 0.87 C:HRNO; 0.15
3 D-EREAM (R)-(+)-2-Pyrrolidone-5-carboxylic acid 1.10 CsH7NO; 0.61
4 EFERIEFEMEER Galactosylhydroxylysine 1.13 C,H4N,05 0.14
5 N-(1-FtSE-1-SpE 2R &R N-(1-Deoxy-1-fructosyl)tyrosine 2.25 C5H,NOg 0.63
6 HNAME-DL-7ZAMR Alanyl-DL-leucine 2.70 CoH gN,05 0.26
7 L-WEFR L-Tryptophan 3.49 C11H12N,0, 0.73
8 HZEHE L Cyclodopa glucoside 3.65 C15sH19NOy 0.58
9 L-FRFEMHZEE L-Hydroxyproline 4.46 CsH;14N,Os 0.25
LIES 10 SRR - R A% Leu-Val-Asp 2.46 C15sH27N;304 0.16
Peptide 1l R A - AR Ser-Leu-Ala 253 C12HyN;0; 0.11
12 WAE-EAR-R LA Val-Leu-Asp 3.11 CisHa7N;04 0.22
13 HRER- R Val-Trp 3.69 Ci6H21N303 0.39
14 SER-REAR-7AMR Val-Asp-Leu 3.70 C15H27N306 0.34
15 WHRER-ZEABR-HEER Val-Leu-Val 3.78 Ci6H31N304 0.23
16 ZRR-ZLEAR-FEE R Leu-Ser-Ile 3.94 Ci5H29N305 0.33
17 WHERR-ARER-=EER Val-lle-Leu 4.05 C17H33N;304 0.92
18 H2MR- N 2MR- 57 72 %% Gly-Phe-lle 4.09 C17HysN;04 0.24
19 HBRER-RZR-TRR le-Leu-Leu 4.32 CgH35N304 0.59
20 HRER-RNER-RAEMR le-Phe-Phe 4.68 Ca4H3 N304 0.1
HifE Monoterpene 21 3JEF# Genipic acid 2.05 CyH;,04 0.20
& =F 22 VAR (+)Abscisic acid 4.99 Ci5H2004 0.10
Sesquiterpene 23 £ifi#% Caryophyllene epoxide 6.47 C1sH40 0.15
=i Triterpene 24  F%ZE L Lucidenic acid L 3.71 Cy7H3307 0.75
2 25 7T Rutin 3.98 Ca7H30016 6.19
Flavonoid 26 FHIIZE Isovitexin 4.01 CaiHxO1o 221
27 SR Quercetin 3-O-glucoside 4.12 C5H0015 0.57
28 HPEEE-FK-7-Hiid B BETF Scutellarein 7-neohesperidoside 4.24 C7H30015 21.59
29 1% W Kaempferol 4.25 C5H1006 0.91
30 1 ZEE-3-a-D-FFLFER Kaempferol 3-a-D-galactoside 4.40 C2H001, 3.41
31 ERFEFE Galangin 4.57 Cy5H;¢Os 0.21
32 REHZFE-3-(6- LB PEE) Cyanidin 3-(6-acetylglucoside) 4.68 Cy3H012 0.81
33 B RH AT Petunidin 3-glucoside 485 CyHy00, 0.13
34 % Quercetin 5.02 Ci5H1007 0.13




%5 2L B G IEKIREUYIA UPLC-ESI-QTOF J5 3156 FH 20 M7 B 30 S AL T R AT 5T 667
4J:3% (Continued)
Fhk ETRE] &Y LREARTIA] (min) ¥ AHXT AR %
Type No. Compound Retention time ~ Molecular formula Relative content
#/d Flavonoid 35  HiH#AF Neoliquiritin 5.70 C21H,09 0.11
Jig iy 36 1-%f% Decyl alcohol 7.69 C1oH2,0 0.59
Fatty alcohol 37— Dodecanol 8.52 C1sHa0 0.10
Hig 7 R 38  EIRMIR 9,10,16-Trihydroxy palmitic acid 5.16 C16H3,05 1.16
raty 39 7-+=H#é 7-Tridecynoic acid 5.26 C13HxO0; 0.18
40 5,11,14,17-=+8RVUJ#EER 5,11,14,17-Eicosatetraenoic acid 5.61 CaoH3,0, 0.19
41 12,138-35-9Z,11,15Z- )\ Tk =% R 6.07 CigHps03 2.77
12,13S-epoxy-9Z,11,15Z-octadecatrienoic acid
42 9L 11-3- k- 2- A L J5i 3k )-10(E)-+— IR 6.11 CisH3004 1.55
trans-EKODE-(E)-Ib
43 KEMERE A P LFER  Palmitoyl glucuronide 793 C22Ha 07 1.87
44 13- R HE-9,11-+ )\ B )2 (+)13-HpODE 7.98 CisH3204 0.46
EEpIN 45 3,4,5-=FFE-6-[(2-7K LW AL I E e -2- R R 3.14 Ci4H160s 0.46
Organic acid 3,4,5-Trihydroxy-6-[(2-phenylacetyl)oxy] oxane-2-carboxylic acid
46 4-FRFEANETRFNEFER 4-Hydroxyretinoic acid glucuronide 4.74 CaHz609 0.11
47 23-TH-8-FHRTHIIRE F2a 2,3-dinor-8-iso-PGF2a 5.76 C5H300s 0.50
48  13,14- A R[5 FE F2a 13,14-Dihydro PGF2a 7.97 CaoH3405 0.12
e 49  S-FEWERE 5-Aminopentanoic acid 0.70 CsH;;NO, 0.13
Alkaloid 50 3-W5|WRIE-B-D-HI M H RIS CUi%H: Indoxyl glucuronide 1.10 C0H2sN20; 12.36
51 #CH D-HIZHEEERR Chondroitin D-glucuronate 1.59 Ci6H27NO 1.05
52 4.8-"¥FLEm-2-F R Xanthurenic acid 1.82 C1oH7NO4 3.00
53 A Flazine 5.02 Ci7H12N,04 291
54 6-FRHEENHEEE 6-Hydroxysphingosine 6.95 C15H37NO; 1.08
55 A EENE I Psychosine 6.99 CoH47NO; 0.37
56  D-7R-C18- A -D-fH 4 #%FE Sphinganine 7.42 CisH3NO, 0.09
57 HWEINPNME Spirolide E 7.67 C43Hg/NOg 10.25
58 RIS LysoPC(P-18:0) 7.86 Cy6H35sNOGP 0.34
59  JrBEMER% 13Z-Docosenamide 10.33 CHysNO 2.55
HoAt 60 /K#EC Salicin 0.90 C13H,507 0.46
Other 61 WGHEEIRN —EEEE Propylene glycol alginate 1.88 C17H25013 3.46
62 EFEFZE Rutarin 4.89 Ca0H24010 0.37
63 13- "M% 13-Dihydroabswift 5.19 C21H2009 1.09
64 HFEE Rishitinol 5.90 Cy5H,,0, 0.20
65  Soraphen O 6.18 CisH504 1.08
66 LJEFAE Farnesyl acetone 8.96 CisH300 2.07

204, 7% 141 HCOOH . NH; P41 A 159.063 4.
188.056 9, 43X CiiH12N20,, 454 Metlin B4k
HEM A -0 R

EWS8  m/k 322.091 6 [M + H-H,0", +F
339, K& oA (162)7 A 160.052 4,
73 F3 CisH19NOo, 454 HMDB %dis 2 HE I A3 2
E T 2 A

WEY9  m/z257.0539 M+ H], HFE
256, %% 1 4> F HCOOH . NH; /= A% Fi 211.053 9.
240.044 3, 4373 CsH14N2Os, 454 HMDB $4E
HEM A L-FR I =R

WEM10  m/z346.1964 [M +H]", 74 T&E
345, 2% 1 4>F HCOOH.NH; = AE 7% F 300.138 1.

329.0959, 47 CisH7N3O06, 454 Metlin EidE &
HEM A AR -2 R - R A2 R

&1L m/z290.1702 [M +H]Y, 2> F&E
289, k% 1 73 F HCOOH.NH; =41 A 244.079 7.
273.067 9, 4> ¥ C1aH3N30s, 454 Metlin ik A
HE Ay 22 2 1R - 2 - TR

EW12  miz346.1965[M+H]", 4 T&
345,k 2% 1 43 F HCOOH.NH; P41 A 300.154 8.
329.202 5, 4 ¥ 30 CisHaiN3Og, 454 Metlin ik
HEM A IR - 2 BR- R AR -

EM13  m/kz336.191 4 [M + CH;OH + HJ",
4y T 303, K% 14T HCOOH. NHj 7 A
290.067 8.319.043 9, 4313 C16H21N303, 454 Metlin
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Kl P HE N 4 2 R - = R

e 14 m/z346.196 8 [M +H]", 7+ TH&
345, %% 1 431 HCOOH . NH; P AE 5 Fi 300.082 7+
329.074 7, 433X CisHN3Og, 4iE Metlin HidfE
HEM R AR R - R A E - 2 -

wEM15  m/k3302377[M+H], HTE
329, 275 1 - F HCOOH.NH; P2 A4EE A 284.049 5.
313.0557, 4313 CieH31N304, 456 Metlin Hidfs 2
HE A A0 IR - 2 R -2 2 PR

EM16  m/~z3322169 [M+H], T &
331, %% 1 431 HCOOH .NH; P £E 7% Fi 286.066 2.
315.042 1, 313X C1sHoN30s, 456 Metlin HidfE
MR AR -2 F RS e 2 -

wEM1T  mk3442529 [M+H], T E
343, %2 14> F HCOOH .NH; 7 A= 14 Fi 298.052 0.
327.059 5, ﬁ"?‘iﬁ C17H33N304, 21:':1:{5\ Metlin i&jﬁ}iﬁ
HEM AR R - e R - e 2

WEY18  m/iz336.190 6 [M +H], - F&E
335,22 1 4> F HCOOH..NH; 7 A= 14 Fi 290.055 3.
319.162 7, ﬁ"?‘iﬁ C17H25N304, 21:':1:{5\ Metlin i&jﬁ}iﬁ
HE R H 2R -R N RS e 2 -

WEM19  m/iz358268 7 [M+H], 4T E
357, %% 1 4F HCOOH.NH; = AERE - 312.097 6+
341.187 1, 4313 CisH3sN3O04, 454 Metlin Hdf
HEM R 7 R - R - e 2 L

WEM20  miz4262375[M+H], HTE
425, %% 1 43F HCOOH.NH; # A 1% J 380.055 2.
409.049 3, 43F 3 CoaH3 N304, 455 Metlin $4i 22
DRy 7 SRR TN - R N & -

2.1.2 WRNEY)

&M 21 m/z149.058 2 [M + H-H,01", 73 1
& 166, K7 141 HCOOH F=AREF 103.101 2, 4
T CoH1204, 454 HMDB B8l PEHED Ny 52 JE i .

&M 22 m/~z247.1313 [M+H-H,0]", 4
TN 264, k35 1 43 F HCOOH F= A A 201.087 1,
1 N CisHaoO4, 45 -A Metlin E45 2 400 Sy B
IR -

&M 23 m~221.1883 [M+H], T &
220, K% 1T H.0 (18)7 A 1 203.103 7, 70T
3 CisHu0, 454 Metlin a4 71 2% .

W24  miz497.246 9 [M +Nal', 5+ F&
474, %147 HCOOH 7~ 4 A 451.082 5, 4y
T3 Ca7H3s07, 454 HMDB HUE Fe 4 A 77 2 B Lo

2.1.3 HERAE

B A G 5 BT B A G,
L ORI N7 SR S A S 2 — A, RIS
PR C 3P ClL 5 C2 fLfl C3 5 C4 ik
2 RDA BRI, 774 A B A1 B 38 2 MR To

EM25  mk611.1605 M +H], 7T &
610, % 1 T REAPEIL(146) 77 A1 F 465.238 2,
ksl 1 SRR AR 303,151 3, 0 F
0 Co7H30016, 45 A SCHR[34THEM N T S

&M 26  miz433.1119 M+ H], T &E
432, 535 1 431 C4HsO4(120)7= A F 313.061 1,
GBIk E 1 o FRESE A AERE A 283.058 8, TR
Co1H20010, 455 SCHR[3STHEN N 4130 25

&M 27T m/~z465.1019 [M+H], T &
464, KE N S TRIERER AW 303.054 2, 4
T3 Co1Ha0012, 454 Metlin B8 2 HEM A S 08 0 7

& 28  m/z595.1648 [M + H]", 4 TH&
594, K1 T IRE CRE- CREE(308) = A
287.055 4, 3 F N CpH30015, 454 Metlin Zdf
JEHE WU A BT B 55 2K - 7B B B

e 29  m/iz287.0534[M+H], 4T E
286, K& 17T COQ8)F=EM F 259.043 6, 77T
3 CisHi00gs  £54 SCHR[32,34THEM 1L 4515

&30  m/iz449.106 8 [M +H]', 2 T&
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T3 C21H20011, 454 Metlin Z4E FEHEM Ay 1L 251 -3-
o-D-FFLHE R

&M 31  mk271.0586 [M+H]", 7 T&
270, K% 29F CO AR 215.081 2, 4Tk
CisH100s, Z5GSCHRB6 NI N B R 25K

&332 mk491.1172 M+ H],, &
490, K% 14501 ST HE W & WS (204) 77 W
287.071 6, 43§ 3 CosHO12, 456 Metlin FUHH e 4
AR G256 2 -3-(6- LI IR ) o

EM 33 miz479.1143 [M+H], 5 TE
478, K& A FRIENEE AR 317.009 9, 43
T CnH»nO0m, 454 Metlin 35 FEHEM N2 24
R

&34  m/iz303.0487 [M+H]", 4 T&
302, C 3 1. 3 {7 RDA 243/~ £/ 7 153.034 7, 43
T3 CisH1007, 456 SCER[3 714 i 25

E&W35  miz401.122 1 [M +H-H,0]", 4
TH 418, k% 1 7 FHIEIEE AR 239.139 7,
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SR 186, KE 14+ H0 FAEM F 210.072 3,
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2.1.5 MM AE LRI &
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7R 408, RE 1 TH IR EH A
342.077 5, FRZ: 1 T RIS ETR(194) ™ A1
148.072 6, 433N CaoHasN2O7, &5 & HMDB £
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13S-HE-9Z11,15Z-+ )\ Bk = IR« Ao el 1% ] 2 Wk
TR 9-FAR-11-3- /K FE-2- A L e 52)-10(E)-+
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XS Z AL 0] EGFR/ERK1/2 3 1% () 3805 S 40 1]
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Fig. 2 Scavenging ability to DPPH and ABTS" radical of water extract from Vicia faba flower
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