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Table 1 Identification of fatty acids in peanut blended oil

Equivalent chain length

Retention time(min) Type (ECL) ECL in database
7.153 Cl4 :0 0 0
9.042 C16 :0 0 0
9.326 C16 =1 16. 333 16.3305(C16 1 n-7¢)
9. 894 C17 :0( .internal standard) 0 0
10. 597 C18:0 0 0
10. 777 C18 :1 18. 298 18.2647(C18 :1 n-9¢)
10. 811 C18:1 18. 354 18.3587(C18 =1 n-7)
11. 106 C18 :2 18. 843 18.7643(C18 2 n-6¢)
11. 324 C18 :3 19. 204 19.0925(C18 3 n-6¢)
11.473 C18 :3 19. 450 19.4362(C18 :3 n-3¢)
11. 805 C20 :0 0 0
11.997 C20 :1 20. 269 20.2780(C20 :1 n-9¢)

13.234 C22:0 0 0
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3.3
(S/N>5) ( )
. 2; 5 .
R . 55.9%,51.0% 55.6%,
. 49.5%,50. 7%  49.2%;
92.2% 91.6%, 66.0%  66.1%., 61.4%
52.3%. 5 . .
7.47%, (3.4%) 5 ;
(34.2%), Y- va- 4 . Y-
N N D) H a—
, . ( ) . (EPA)
(DHA) , . .
2

Table 2 Analysis of fatty acids in five vegetable oils

Fatty acids Peanut blended oil b}}:d:(jcgil Rape seed oil Sunflower oil Soybean oil
(C14 :0) 0.022 0.019 0.025 0.023 0.022
(C16 :0) 1. 466 0.452 0.479 0.788 1. 453
(C16 :1 n-70) 0.027 0.029 0.035 0.015 0.027
(C18 :0) 0.508 0.199 0.196 0. 602 0.521
(C18 :1 n-9¢) 2.936 6.014 5.023 3.818 2. 813
(C18 :1 n-7) 0. 180 0.310 0. 240 0. 068 0.174
(C18 :2 n-60) 5. 913 1.772 1. 703 5. 660 5. 674
Va (C18 :3 n-60) 0. 089 0.033 0. 045 —* 0.036
a- (C18 :3 n-30) 0.671 0.761 0. 700 0.030 0. 704
(C20 :0) 0. 055 0.068 0. 056 0. 044 0. 045
(C20 :1 n-90) 0. 020 0.115 0.331 0.021 0.024
(C22 :0) 0. 054 0.026 0. 046 0. 095 0.037
(C22 1 n-90) - — 0.717 — —
Saturated fatty acid(SFA) 17.63% 7.80% 8.36% 13.90% 18.02%
0, 0, 0, [~ 0, 0,
Mono-unsaturated fatty acid(MUFA) 26.49% 66.01% 66.13% 35.13% 26.35%
5 0, 0, 0, 5 0, 0,
Poly-unsaturated fatty acid(PUFA) 55.9%% 26.27% 25.5% 51.0% 55. 6%
0, 0, 0, 0, 0,
Unsaturated fatty acid(UFA) 82.47% 92.2% 91.67% 86. 1% 82.0%
* Undetected.
NaOH-CH; OH 5 , GC/MS 13
o ’
ECL ’ ’
b o b b
b b b
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Identification of Fatty Acids in Vegetable Oils by
Mass Spectrometry and Equivalent Chain Length

LIANG Nan-Nan, ZHANG Liang-Xiao, WANG Xiang-Li, TAN Bin-Bin, LIANG Yi-Zeng”
(Research Center of Modernization of Chinese Herbal Medicines, College of Chemistry and
Chemical Engineering ,Central South University, Changsha 410083)

Abstract To automatically identify fatty acids in vegetable oils, a method was proposed using mass spec-
trometry and equivalent chain length (ECL). According to mass spectral characteristics, the type of fatty
acids in the sample and its saturated fatty acid methyl esters were identified, then the retention time of satu-
rated fatty acid methyl esters was used to calculate the ECL value of the unsaturated ones, and the ECL val-
ues of the interest were compared to the database established in our lab to indentify the molecular structure of
all the components in the samples. The fatty acids of five vegetable oils were extracted and esterified by
NaOH-CH; OH, and subsequently analyzed by GC/MS. Sufficient separation for the homologous and isomers
of fatty acid methyl esters was obtained with DB-23(30 m><0. 25 mmX0. 25 um) capillary column. The re-
sult indicated that unsaturated fatty acids extracted from the five vegetable oils were different in chemical com-
position and relative content. Using this method, contents of homologues and different isomers of fatty acid
methyl esters can be automatically determined without standards. The method can be applied to the investiga-
tion of the compositions of fatty acids in lipid and food samples.

Keywords Fatty acid; Mass spectral characteristics; Equivalent chain length; Vegetable oils; Gas chroma-

tography/mass spectrometry
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