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Fig.1 Mass spectrum of 9, 12, 15-octadecatrienoic acid methyl ester
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Fig.2 Mass spectrum of 4, 7, 11, 14-eicosatetraenoic acid methyl ester
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Fig.3 Mass spectrum of 4, 7, 11, 14, 17-eicosapentaenoic acid methyl ester
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n-9 [7'9]; o) m/z108, n-3 ;
ol [Cor602Hanss] o m/z236,
(n ), 9 12 ,
] 10 Cis:3n3) 3 9 12 15
Cis:3(n-3) (D , 9,12, 15-
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Tab. 1 Diagnostic ions and position of the first two double-bonds from carbonyl group in PUFA methyl esters
position of the first two double-bonds from A4, 7 A5, 8 A6, 9 A7, 10 A8, 11 A9, 12 A10, 13 All, 14
carbonyl group
o o ion(m/z) 166 180 194 208 222 236 250 264
C20:4(n-6) 2
C0:5(n-3) ( 2 3) , /
o m/z150  m/z108, 27 , Ci14—Cy ,
n-6 n-3 ;o Ciso Cisimn-9 Cis:in9) Cigin-7)
m/z180, Cro:5m-3)  Cozim-3)
5 8 , 72.17%,
Ca0:4(n-6) 4 5 8 11 47.98%, (27.83%)
14 , 58,11, 14- (24.19%) 6
; C20:5(n-3) 5 Cis0 (20.51%)  Ci40 (5.03%); g
58 11 14 17 , 5,8, 11, Cis:in-9) (10.82%) Cis.in-7) (6.95%)
14, 17- Cis:in-9) (4.29%); 13 ,
2.3 Cao:5n-3) (21.42%)  Caoem-3)(19.22%) ,
40.64%
2 (1) m/z79 3
, ¥ C-H; ' m/z91
. () 27.83%, (25.3%~28.5%)"* ,
, (31.03%~31.89%)!"*!
, [M-317 (33.69%)1Y
, [M-2971" Ci6:0 (20.51%)  Cig0 (5.03%), Cis.0 (0.88%)
;3) o o Ciso (12.26%~20.02%) Cigo
(3.97%~11.90%) , Cia:0 (0.47%~1.48%)
2.4 3,7, 11, 15-
GC/MS 0.82%,
4

24.19%,
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Fig.4 Total ion chromatogram (TIC) of fatty acid components from Euphausua superba by GC/MS
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Tab.2 Identification and contents of fatty acids components in Euphausua superba by GC/MS

/min /%

number retention time fatty acid characteristic ions content
1 4.87 Ciao 74,199, 211, 242¢ 5.03
2 5.33 Claa(-s) 557,166, 208, 240° 0.10
3 6.39 Ciso 74%, 213, 225, 256" 0.25
4 8.46 Ciso 74°, 227, 239, 270¢ 20.51
5 8.81 Cle:19) 55,194, 236, 268° 4.29
6 9.01 Cisi(n) 55%, 194, 236, 268° 0.30
7 9.36 Ciro 74%, 241, 253, 284¢ 0.34
8 9.91 Clsa(nd) 67°, 192, 235, 266° 0.33
9 10.37 3,7,11,15-TMHD 74,1017, 283, 326° 0.82
10 10.80 Cie33) 79, 108, 208°, 233, 264¢ 0.19
11 11.79 Cisama 79°, 91, 108°, 166°, 233, 262¢ 0.30
12 12.76 Cis 74°, 255, 267, 298¢ 0.88
13 13.17 Cig:1(n9) 55%, 222, 264, 296" 10.82
14 13.35 Cigin 55%, 222, 264, 296" 6.95
15 13.56 Cis 55,222, 264, 296° 0.28
16 14.09 Cis:2(n6) 67%, 220, 263, 294 1.53
17 14.73 Cis3m6) 79, 150°, 194°, 261, 292¢ 0.10
18 15.55 Cis3ns) 79°, 108°, 236°, 261, 292¢ 0.94
19 16.24 Cisa3) 79°, 91, 108°, 194¢, 261, 290° 1.72
20 17.87 Ca0:1(n9) 55%, 250, 292, 324¢ 0.95
21 19.99 Cao:4n-6) 79°, 91, 150°, 180°, 289, 324¢ 0.61
22 21.07 Cao:4(03) 79°, 91, 108°, 222¢, 289, 318* 0.48
23 21.73 Ca0:503) 79% 91, 108°, 180, 287, 316° 21.42
24 22.73 Co1(n9) 55%, 278, 320, 352¢ 0.50
25 24.11 Cr3n3) 79%, 108", 292¢, 317, 348¢ 0.52
26 26.94 Ca:503) 79°, 91, 108°, 208°, 315, 344¢ 0.62
27 28.12 Caz6nd) 79,91, 108°, 166°, 313, 342¢ 19.22

: TMHD, ;a, ; b, ® ;C, 0 ;d,

Note: TMHD, tetramethylhexadecanoic acid; a, base-peak ion; b, ® ion; ¢, a ion; d, molecular ion.
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Analysis of fatty acid composition and mass spectrometry characteri-
zation of polyunsaturated fatty acids in Euphausua superba

LOU Qiaoming, WANG Yuming, LIU Xiaofang, LI Guoyun, XUE Changhu, LI Hongyan
College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China

Abstract: We analyzed the fatty acid composition of Euphausua superba by gas chromatography/mass spectrome-
try (GC/MS) using 10% H,SO,4-CH;OH as the methyl esterification solvent. We analyzed the cleavage rules and
mass spectrometry characterization of polyunsaturated fatty acids using the GC/MS standard mass spectrometry
database index and the regular patterns of organic spectrometry. We developed a novel method to estimate the
carbon-atom number and double-bond number using characteristic ions and the position of double-bonds in the
carbonyl group and the methyl end using the a and o ions, respectively. We identified 27 fatty acids in the total
lipid extract of E. superba, including 13 polyunsaturated fatty acids. The total content of EPA and DHA was
40.64%, which is higher than levels generally found in marine fishes and shrimps. Thus, our data suggest that E.
superba has a high nutritional value and considerable potential for lipid exploitation.

Key words: Euphausua superba; fatty acids; mass spectrometry characteristics; gas chromatography/mass
spestrometry (GC/MS)
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