42 (FENXI HUAXUE) 11

2014 11 Chinese Journal of Analytical Chemistry 1634 ~1639

DOI: 10.11895/j.issn.0253-3820.140389

( 330013)
2 wL/min
( 24 ).
(36 ) m/z50~2000
( PCA) . (iEESIMS)
( . )
( 2 min)
( )
1
( Ambient mass spectrometry AMS)
12
3
50
o ( DESI) * . (LTP) ° .
( DART) ° . ( MPT) 7 . ( AFAI) * .
( SDAPCI) ° ;
( Paper spray) ' . ( EESI) " ;
( / ( Ambient
SALDI) " . (LAESI) ") .
o Lin " ( Leaf spray)
( )
15 16
(iEESI-MS) " '
2014-05-04 ;2014-0827
( No. TRT13054) ; ( No. 21105010) ;

( Nos. 2010EHA01000 2010DD01300)
*  E-mail: chw8868@ gmail.com



11 : 1635

2
2.1
LTQ-XL ( Thermo Scientific ) Xcalibur ;
50~2000 Da 4.5 kV 150 C;
10% ~30% 30 ms 1.5 Da;
LTQ-Tune o ( 0.10 mm 0.15 mm Agilent Technologies) ;
ROE o
2.2
(iEESI) 1
7 2 pL/min;
( 10 mm 3 mm) iEESI-
MS
2 mm,
5 mm.
/
iIEESI-MS o 12
12
3 3 ( 12 )
(18 C 1 (iEESIMS)
6 h) (10% Fi'g.l Schematic diagram of internal extractive electrospray ionization
(iEESI) process
d)
1 o iEESI-MS
o Excel Matlab( version 7.8.0 Mathworks Inc.
Natick MA) ‘Princomp” Excel (PCA) 3
Matlab o
3
3.1 iEESI-MS
iEESI-MS ( 2.
(  Na'.K")
M+H “. M+Na *, M+K *. M+NH, * . /
(CID) .
15 19 1IEEST-MS m/z 178  Alliin+
H "m/z216 Alliin+K *.m/z 163 Allicin+H *.m/z 180 Allicin+NH, “.m/z 185 Allicin+Na *.
m/z 201 Allicin+K * (alliin Mw 177) (allicin Mw 162)
( 2a). 3a  3b m/z 201 Allicin+K * m/z 216  Alliin+K *
o m/z 201 Allicin+K * m/z 111 139 CH,=
CH-CH,S(0) H CH,=CH-CH=S ( 3a); m/z 216  Alliin+K *
m/z 125 CH,=CH-CH,-S( 0) H ( 3b) 20 o

( ) .



1636 42

2 EESI-MS * (a) (b) ; m/z 150~230
Fig.2 iEESI-MS analysis of two garlic species: ( a) common garlic bulb; (b) Single—clove garlic bulb the insets

show the zoomed-in mass spectra

3 (m/z 201) . (m/z 216) . (m/z 1515 DP=9) (m/z 175)
a. . b. D c. m/z 1353

; d
Fig.3 MS® spectrum of allicin ( m/z 201) alliin ( m/z 216)  polysaccharide ( m/z 1515 DP =9) and arginine
(m/z 175)  respectively. The inset shows MS® spectra of polysaccharide ( DP=9)

10 s *' . {EESI-MS
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( m/z543 705 867 1029 1191 1353 1515 ) 162 Da ( 2a)

(—C4H,,0,—) 162 Da .
(DP) 8 9 M+K * 1353
1515 Da. m/z 1515
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4 iEESI-MS PCA
Fig.4 PCA results of iEESIMS data of two of garlic species
A. (a. b, ): B.3 PCA .
A. 3D-PCA score plots (a. common garlic; b. single-clove garlic) ; B. PCA loading plots.
3.2 iEESI-MS
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5 iEESI-MS 3
Fig.5 Mass spectra of three kinds of garlic samples
(A) ; (B) ; (€) ; (D) Da. i b ;e .
(A) Untreated garlic; ( B) Greened garlic; ( C) Frozen garlic; ( D) 3DPCA score plots of iIEESI-MS fingerprints of the three sets

of garlic: a. untreated garlic; b. greened garlic; c. freezed garlic.

m/z 705( DP =4) . .
RSD( n=6) 7.35% 11.24% 9.73%. RSD 0
iIEESI-MS o
4
( iEESI-MS)
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Direct Molecular Analysis of Garlic Using Internal Extractive
Electrospray Ionization Mass Spectrometry

ZHANG Hua ZHU Liang CHEN Huan-Wen"
( Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation

East China Institute of Technology Nanchang 330013 China)

Abstract The application of internal extractive electrospray ionization mass spectrometry ( iIEESI-MS) was
extended to direct molecular analysis of garlic tissues. By obviating time-consuming sample preparations

fragile active garlic substances such as organosulfur compounds ( e.g. alliin allicin) were successfully
detected and identified via collision-induced dissociation ( CID)  together with amino acids ( e.g. arginine)

and saccharides ( glucose polysaccharides) . Mass spectral fingerprints of different kinds of garlic cloves as
well as various post-ireatment ones were further processed via principal component analysis ( PCA) to better
visualize the differences. Our experimental results indicated that iEESI-MS allowed rapid recognition of
metabolic changes in the garlic tissue subject to various external stimuli. The merits included simplicity of
analysis high speed ( less than 2 min per sample) good specificity and minimal disturbance to the
bioactivity of analytes.

Keywords Internal extractive electrospray ionization; Garlic; Direct analysis; Mass spectrometry
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