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Determination of fatty acid composition of edible vegetable oil by
gas chromatography based on DB — FastFAME column

MENG Qingyu, JIANG Tianyan, SUN Rifei, MA Li, XIA Xuming
(Sinograin Zhenjiang Oils & Grains Co., Ltd., Zhenjiang 212006, Jiangsu, China)
Abstract;In order to meet the requirements of timeliness and accuracy in the detection of fatty acid
composition in edible vegetable oil production enterprises, the fatty acid composition of edible vegetable
oil was determined by gas chromatography method with highly polar DB — FasttAME column. The method
resolution, precision, accuracy and column efficiency were analyzed. The results showed that the DB —
FastFAME column could separate 37 fatty acid methyl esters mixed standard within 25 min, and the
resolutions were all no less than 1. 5, the relative standard deviation ( RSD) was less than 0. 03% for
qualitation and less than 2. 3% for quantitation, which indicated that the column had good separation
effect and good stability. The fatty acid composition of rapeseed oil quality control sample was determined
by this method, and the relative error ranged from —2.50% to 9.01% , which was unable to separate
trans C18:3, and the accuracy of the fatty acids was good, except for the measured value of C18:3n -3
and C20: 1 being high. After using for 1 year, the column efficiency of DB — FasttAME column
decreased and the retention time shifted by 0.9 min. In conclusion, DB — FastFAME column can meet
the enterprises requirements of low — cost and high - efficiency fatty acid composition analysis, but the

long — term use should be concerned about the column efficiency.
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Table 1 Separation and qualitative and quantitative RSD of

37 fatty acid methyl ester mixed standards (n =7)

FHEE o,

S A B
WO R o RSD /% W{; / RS‘?;ﬁ/
C4:0 2.527 0.001 1.005 2.221
C6:0 18.4 3.115 0.002 1.687 2.134
C8:0 26.3 3.931 0.002 2.101 2.084
C10:0 31.0 4.899 0.004 2.353 1.686
Cl11:0 17.2 5.480 0.005 2.415 1.133
C12:0 18.0 6.161 0.006 2.495 0. 881
C13:0 18.7 6.977 0.008 2.543 0.811
C14:0 19.3 7.948 0.010 2.603 0.717
Cl4:1 8.0 8.395 0.010 2.579 0. 800
C15:0 11.4 9.081 0.011 2.659 0.635
Cl15:1 8.1 9.601 0.012 2.605 0.742
C16:0 11.1 10.376 0.013 5.340 0.522
Cl6:1 5.6 10.782 0.022 2.667 0. 605
C17:0 12.5 11.781 0.013 2.705 0.323
Cl17:1 5.4 12.240 0.015 2.717 0.373
CI18:0 11.3 13.300 0.016 2.792 0.283
C18:1¢ 2.1 13.519 0.016 2.774 0.312
Cl8:1¢ 1.6 13.672 0.015 2.786 0.595
C18:2¢ 3.9 14.033 0.015 2.751 0.343
C18:2¢ 4.4 14.425 0.016 2.831 0.586
Cl8:3n-6 5.0 14.868 0.016 2.764 0.510
C18:3n -3 5.7 15.388 0.014 2.748 0.481
C20:0 9.4 16.488 0.018 2.832 0.824
C20:1 2.9 16.883 0.018 2.754 1.567
C20:2 6.6 17.687 0.015 2.801 0.469
C21:0 1.7 17.820 0.014 2.810 0.874
C20:3n -6 1.9 18.126 0.015 2.820 0.967
C20:4n -6 2.3 18.416 0.016 2.786 0.794
C20:3n -3 2.5 18. 683 0.013 2.794 0.473
C22:0 7.0 19.424 0.015 2.763 0.578
C22:5n -3 2.4 19.712 0.014 2.874 0.962
C22:1 3.1 20.132 0.016 2. 806 1.058
C22:2 6.5 21.001 0.015 2.808 0.856
C23:0 2.7 21.382 0.015 2.939 1.776
C24:0 11.3 23.312 0.019 2.768 2.297
C24:1 1.5 23.552 0.017 2.648 0.597
C22:6n -3 2.3 23.923 0.016 2.854 1.615
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Table 2 Fatty acid composition of rapeseed

oil quality control sample %
N iR PrRUE(E 2 (E AR
C16:0 4.6 4.76 3.48
C18:0 2.0 1.95 -2.50
Cl8:1¢ 42.9 44.83 4.50
C18:2¢ 21.1 21.97 4.12
C18:3n -3 7.1 7.74 9.01
C20:1 3.4 3.61 6.18
C22:1 11.6 11.48 -1.03
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