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Scheme 3 Proposed fragmentation pathway for apigenin detected using negative ion detection mode
(5), ENTEM m/z 225(2) BSTH A BRI &K
CO, C,H,0 # CO, FFdhsr T Frig ; T EERK
WEF B+ m/z 169(6) #1 155(7) WAl e & Hm/z 197
(3) 1 183(4) BT 5 EKR—4 CO TR
HREEXT m/2 197(3) M1 183 (4) B T #AT WP ik or !
B, W82 T m/z 169(6) Fl m/z 155(7) bt B
B, X5 =REE P EF m/z 169(6) F1 155 Scheme 4 Principal fragmentations of apigenin
(7)7EH AT m/z 197(3) F1 183 (4) B+ HIHEN— 3.

TR T m/z 241(8) HEE T m/z2 269 (1) K2 C 3R C, ALHY CO JRREIN, ZE T C SRR
WRIIREEN , TRUEMERE, FEM( <5% ). MHHETZRBEMT, TEBBEFET m/z213(9) A
197(10) , Hrf m/z 213(9) B 7R C B £k CO Fig; T m/z 197(10) &F Ny C 35 L/ O JRTFI 5
HARRG 2 1 C IR A 3789 CO A CO, AR EFAER. B THREEEHAR, m/z197(10) 5
197 (3) ZE4540 B RN Y. 4REEXF m/z 213(9) #1197 (10) AT R FE 047, m/z 213(9) TR AT LA
Sy lgkse £S5 CO, CO, 1 C,H,0 A1 m/z 185(11) , 171 (12) M1 169(13) B+ m/z 197(10) WjeJ L1 E
4 CO 1858 m/z 169(6) & ¥

BFgi &Y, EEEILA Y CHATREER CH,0 A MR, ALREREF m/z269(1)
B SR AR T R B T m/z 227(14) . BEERHT SRURIMAMT BRI, m/z 227(14) BT MS°
AARIEHE CO, CO, F1 C,H,0 183 m/z 199(15) , 183(16) F1 185(17) BF; m/z 183 BF 1y MS* W E 5%
CO 88 m/z 155(18) & .

oH-H"




No. 8 THES, FEEOORELRE S PBAE 1717

ZR SR m/z 201 (19) BN A REK C,0, JREEEHITE, HEMBARE, FEBKA A E
R (18% ) T HIAI&2E C 3RIFER, 2k CO, CO, M C,H,0 W MiAs e ) RA LA F m/z 173
(20), 159(21) f1 157(22). X} m/z 159(21) il 157 (22) & T #47 MR FE TR, ZH AT EKX
C,H,0 G354 B BT m/z 117(23) F 115(24) , HA m/z 159(21) B Fif fEZ 5k CO MR 216 H 7
F 131(25).

2.1.2 EBTANERX HIEHTRIBT, Fracsmm e g s 2 5 s Jog R wE 3 pr
- MUES, HEREAETEATRERER 100
%, B RRMED THE T8 (m/z 271) X £ E
BARODTF 30% ), RAFXRB TR
55, MAEFIERTEKX T AREAN, H
REELMR. BRERSH, RALBRIPFRT
RUEEBTEATHRETY. BB T m/z 271
BT LRI, HERNSHERER B TR 0 LLML

139

Relative abundance(%)
i
<
T

WAL BRI, SO TRIERML, £ o s e s
EFHRAT, ZRRETPREEETES R R Fig.3 EESI-MS spectrum of apigenin in
—4+F H,0 B2 FFHE (76% ) K) m/z 253 BT, positive ion mode

ZETFEARRENK = BIKR,; BEEX m/z 253 BF#fT =ZRIAE 448, EE57E% H,0, CO,
C,H,0 H1 C,H,0,, 7=t m/z 235, 225, 211 1 183 &5 1 BS T (W] REAUZUMANLIE N Scheme 5). HEE
F U m/z 243, 229 #1227 g m/z 271 435 E K CO, C,H,0 F CO, BEIWFEA 8T, HEMHHE S
THRT m/z 241, 227 F1225 MAMER. R 1 HFM m/z 163 B 109 K C SRR RE R H— RV R
BT, HCxWidrX5ns T e

Table 1 Product ions obtained from m/z 271 in ion trap MS" spectra for apigenin in positive ion mode

Ms? Ms? Ms*

[M+H-H,0]*"(m/z253,76%) [M+H-H,0- H,0]*(m/z235, 50% )

[M+H-H,0-CO]"* (m/z225, 90% )
[M+H-H,0-C,H,0]"* (m/z211, 100% )
[M+H-H,0-CH,0,]"* (m/z183, 25%)

[M+H-COJ]*(m/z243, 36% ) [M+H-CO-CO]*(m/z215, 100%)
[M+H-C0O-C0,]1*(m/z199, 40%)

[M+H-C,H,0]* (m/z229, 100% ) [M+H - C,H,0 - CO] * (m/z201, 100% ) [M+H-C,H,0-CO-CO]* (m/z173)
[M+H-C,H,0-2C0]* (m/z173, 26% ) [M+H-CyH,0-2C0-C,H, ] * (m/z 145)
[M+H-C,H,0-C,H,0,]"(m/7145, 24% )
[M+H-CH,0-CH,0]* (m/z187,38%) [M+H-C,H,0-C,H,0-CO]"* (m/z159)
[M+H-C,H,0-C0,] " (m/z185, 21%)

[M+H-CO,]* (m/2227, 40% ) [M+H-CO, -COJ]*(m/z199, 100% )
[M+H-CO, -2C01* (m/z 171, 15%)

048+ (m/2163, 8% )

L3A* (m/z153, 52% ) 134 —CO(m/z125), Y3A* —CO, (m/z 109)
VAB* (m/z 147, 24% ) 14B* —CO(m/z119), V*B* - C,H,0(m/z 105)
LAB* —C,H,0(m/z 105)

034 (m/2137, 6%)

O3B+ (m/z 135, 64% ) 03B* ~0(m/z119), %*B* - C,H,0(m/z 93)
3B+ (m/z 119, 8% )

04A+ (m/2109, 10% )

* Percentages in the parentheses represent the relative abundance of the ions in the mass spectrum.
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Scheme 5 Proposed fragmentation pathway of m/z 253 detected using positive ion detection mode
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Extrative Electrospray Ionization Tandem Mass Spectrometry of Apigenin

DING Jian-Hua'?, WANG Xing-Xiang®, ZHANG Hui', PAN Su-Su', LUO Ming-Biao',
LI Jian-Qiang' , CHEN Huan-Wen'**
(1. College of Chemistry, Biology and Material Science, East China Institute of Technology, Fuzhou 344000, China;
2. College of Chemistry, Jilin University, Changchun 130012, China;
3. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract The exiractive electrospray ionization tandem mass spectrometry ( EESI-MS") of apigenin was stu-
died using both positive and negative ion modes. The results showed that the detection of apigenin was more
sensitive in negative ion mode than that in positive ion mode. By comparing EESI-MS spectra with electrospray
ionization mass spectrometry ( ESI-MS) spectra of apigenin, we found that EESI mode is softer than ESI mode.
The mechanism of the fragmentation of apigenin was also discussed in detail based on the experimental colli-
sion-induced dissociation( CID) data recorded in these experiments, and was confirmed by the ESI-MS. The
study is useful for the rapid and direct determination of trace amount of apigenin in complex matrix by EESI-
MS.

Keywords Apigenin; Tandem mass spectrometry ; Extraction electrospray ionization mass spectrometry;

Electrospray ionization mass spectrometry; Fragmentation mechanism
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