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Fig.4 Mass spectrum of oleic acid methyl ester Fig.5 Cleavage process of oleic acid methyl ester
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Table 1 Gas chromatogrgphic retention tme rule and mass gectrametric characteristic ions of fatty acidsmethyl esters

Basispeak Characteristic

Peak order Fatty acids Abbreviation Double-bond ion(m /2) ions
1 Decabic acid C10 0 0 74 74 143 186
2 Dodecanoic acid Ci2 0 0 74 74 171 214
3 Tetradecanoic acid Cl4 0 0 74 74 242 199
4 - trans-Tetradecenoic acid Cl4 1 1 55 55 208 240
5 - cis-Tetradecenoic acid Cl4 1 1 55 55 208 240
6 Pamitic acid C16 0 0 74 74 227 270
7 - trans-H exadecenoic acid Ci6 1 1 55 55 236 268
8 - cisHexadecenoic acid Cl6 1 15 55 55 236 268
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1 (continued to Table 1)

: o Basispeak Characteristic
Peak order Fatty acids Abbreviation Double-bond ion(m /2) ions
9 Stearic acid C180 0 74 74 255 298
10 - transOleic acid Cl8 1 15 55 55 264 296
11 - cisOleic acid Cl8 1 15 55 55 264 296
12 , - trans transi inoleic acid Cl18 2 2 67 67 263 294
13 .- cis transi inoleic acid Ci18 2 2 67 67 263 294
14 , - cis cisl inoleic acid Cl18 2 2 67 67 263 294
15 ., - trans trans transL inolenic acid C18 3 3 79 69 261 292
16 o, - trans trans cisLl inolenic acid C18 3 3 79 292 69 261
17 .. trans cis cisL inolenic acid C18 3 3 79 69 261 292
18 .. cis cis cisL inolenic acid C18 3 3 79 69 261 292
19 Eicosanoic acid C20 0 0 74 74 283 326
20 - trans-Eicosanoic acid C20 1 1 55 55 292 324
21 - cis-Eicosanoic acid C20 1 1 55 55 292 324
., ., - trans trans trans trans-A rachi-
22 donic acid C20 4 4 79 79 318
s . T trans trans trans cisA rachi-
23 donic acid C20 4 4 79 79 287 316
24 aci’d , o, T trans trans cis cis’A rachidonic 20 4 4 79 79 287 316
25 acin , T trans cis cis cisA rachidonic 20 4 4 79 79 287 316
26 v v A\\7 cis cis cis cisA rachidonic acid C20 4 4 79 79 287 316
o T trans trans trans trans
27 trans-Eicospentaenoic Acid C20 5(EPA) 5 79 79 287 316
o Tt trans trans trans trans
28 cis-Eicosgpentaenoic A cid C20 5(EPA) 5 79 79 287 316
s, T trans trans trans cis cis-Ei-
29 cospentaenoic acid C20 5(EPA) 5 79 79 287 316
., T trans trans cis cis cis-Eico-
30 spentaenoic acid C20 5(EPA) 5 79 79 287 316
o e Tt trans cis cis cis cisEicos
31 pentaenoic acid C20 5(EPA) 5 79 79 287 316
vy e T cis cis cis cis cisEicosp-
32 entaencic acid C20 5(EPA) 5 79 79 287 316
o e, T trans trans trans
33 trans trans transDocosshexaenoic acid C22 6(DHA) 6 &) 79 313 342
T trans trans trans
o trans trans cisDocosshexaenoic acid C22 6(DHA) 6 ) 79 313 342
B trans trans trans
35 trans cis cisDocosshexaenoic acid C22 6(DHA) 6 &) 79 313 342
T R T trans trans trans
36 dis dis cisDocosheenic acid C22 6(DHA) 6 79 79 313 342
v T trans trans cis cis
37 dis cisDocoshexaenoic acid C22 6(DHA) 6 79 79 313 342
v s s s s T trans cis cis cis cis
38 cisDoesahexaenoic acid C22 6(DHA) 6 79 79 313 342
s T cis cis cis cis cis
39 cisDocosahexaenoic acid C22 6(DHA) 6 79 79 313 342
33
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Table 2 Content of trans-fatty acid in food samples o f .
g 64
3 i
Oon;i?é o(thr/a(l)r/ls;fatty Total content of g?z !
Na Food trans-fatty X 4
cis 1 c18 2 acid (w,/%) T 7
n-9 n9,12 2, 5 10
1 Butterine 2 02 — 2 02 -
A\Y/A L ] 3 f 8 l 112
2 Soda biscuit 17. 6 — 17. 6 (1 ; s T - ——
9.0 1.0 13.0 150 17.0 19.0
— /mi
3 Hydrogenation oil 871 3.1 fmin
4 Oleo M argarine — 1 08 1 08 8
5 Hydrogenation Paim il 115 0 99 2 14 Fig 8 GC/MSTIC of fatty methyl ester in butterine
6 Moon cake Q16 Q23 Q39 Peak:1 Cl120; 2 C140; 3 C150; 4 C160; 5 C16 1;
7 Cookie 1 10 0 27 137 6 C170; 7 C18 0; 8 C18 l(trans); 9 Ci18 1(CiS);
> 02 2 02 100 C18 2; 11 C200; 12 C18 3
8 Freh fryMud camp -
9 Patato piece — 0 37 Q37
10 Red oil pimieno 0y Q 27 Q21 Q0 48
4
3 ;
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GasChramatographic Retention Time Rule and M ass Spectram etr ic
Fragnentation Rule of Fatty Acidsand Their Application n Food Analysis

Wu HuiQin" ,Huang XieoL an, L in Xiao-Shan, Huang Fang, Zhu zhi-Xin, Ma Ye-Fen
(Guangdong Provinical Key Laboratory of Emergency Test for D angerous Chenical,
China N ational Analytical Centre of Guangzhou, Guangzhou 510070)

Abstract The fat in food sampleswas extracted using Soxhlet technique, and in-vial derivatised © their
correpponding methyl ester and subsequently analysed by GC/M S Sufficient separation for the homologous and
ismers of methyl esters of fatty acidswas obtained with HP-88 capillary colunn The gas chramatographic
retention tme rule and mass gpectrametric fragnentation rule of hamologues and isomers of fatty acidsmethyl
esterswere studied A novel method that can ascertain carbon atom nunber and double bond number in fatty
acids using 3 characteristic ions aswell can confim cistrans imers and double-bond positional isomers
based on retention tme rulewas established U sing thismethod, contentsof hamologues and different kinds of
ismers of fatty acids can be detemined without standards Thismethod can be gpplied © the investigation of
the compositions of fatty acids, egecially transfatty acid, and the detemination of fatty acids in lipid and
food sanples The method is accurate, reliable and convenient It has been gpplied o the quantitative deter-
mination of the content of trans-fatty acid in food ssmples

Keywords Fatty acids homologues cis, transiismers retention tme rule, mass characteristic ions, gas

chromatography/mass pectrometry, food
(Received 17 October 2006; accepted 5 February 2007)

) ) 35 00



