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Determination of Underivatized Long-Chain Fatty Acids
in Edible Oils by Fast Gas Chromatography
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Abstract A fast gas chromatography GC method with short micro-bore capillary column
was developed for the determination of underivatized long-chain fatty acids LCFAs in edible
oils. Baseline separation of eight kinds of LCFAs dodecanoic acid tetradecanoic acid palmit-
ic acid oleic acid stearic acid eicosanic acid erudcic acid behenic acid was achieved
within 2 min with high resolution performance. The linear correlation coefficients for underivat-
ized LCFAs were higher than 0. 988 and detection limits at signal-to-noise of 3: 1 were 2. 80 -
9. 60 mg/L. The method is easy and low-cost and has the ability to achieve an accurate determi-
nation of the LCFAs in three edible oils.
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Fig. 2 Total ion current chromatogram of eight
underivatized long-chain fatty acid standards

For peak identifications see Fig. 1.
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Table 1 Linear relationships detection limits and mass spectra data of eight underivatized long-chain fatty acids
Fatty acid Linear equation Linear range/ mg/L r Detection limit/ mg/L M+1 ¥ m/z
Ciao Y =0.0625X -0.159 10.00 - 1200 0.989 2.80 201
Cis0 Y =0.0698X -0.303 10.00 - 1200 0.999 2.80 228
Cis:0 Y =0.0901X -0.869 10.00 - 1200 0.988 2.80 256
Cig: Y =0.0514X -2.467 40.00 - 1200 0.994 9.60 280
Cis:0 Y =0.09654X -0.818 10.00 - 1200 0.993 3.20 284
Cyo:0 Y =0.0926X - 1.462 10. 00 - 1200 0.994 3.20 312
Cyiy Y =0.0658X -1.260 10.00 - 1200 0.994 3.20 336
Cao Y =0.102X -1.289 10.00 - 1200 0.997 4.00 340

Y peak area X mass concentration mg/L.

2.3 5
2.3.1 RSD 0.3% 2
“1.2.17
10% 13% 2
1 0.988 ~0.999
3
1 “ 1 2 411
2.3.2 2 74.5% ~
86.5%
2 n =5
Table 2 Precisions and recoveries of the method n =5

Fatty RSD of retention RSD of peak area/% Real sample Added/ Found/ Recovery/
acid time/% intra-day inter-day concentration/ mg/L mg/L mg/L %
Cia:o 0.22 6.2 8.5 - 63.0 48.9 77.6
Cis0 0.08 8.7 9.7 - 63.0 46.9 74.5
Ciso 0.13 7.2 10.5 87.43 63.0 141.9 86.5
Cig: 0.16 4.3 12.2 1183.24 217.0 1348.84 76.3
Cis:0 0.18 4.8 11.1 86.55 72.0 146. 45 83.2
Cao:0 0.20 6.4 10.5 23.60 72.0 80.8 79.5
Cui 0.24 8.0 11.4 30.79 90.0 107.29 85.0
Cio 0.19 5.6 12.0 61.25 72.0 123.45 86.3

— the content of the long-chain fatty acid is lower than the detection limit.
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Fig. 3 Chromatograms of underivatized long-chain fatty acids in three edible oils
a. Balm b. Salad oil c. Mix oil.
Peaks 3. palmitic acid 4. oleic acid 5. stearic acid 6. eicosanic acid 7. erucic acid 8. behenic acid.
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Table 3 Analytical results of three real samples mg/g

Palmitic Oleic Stearic Eicosanic Erucic Behenic

Sample . . . . . .
acid acid acid acid acid acid

Balm 43 58 43 12 15 30

Salad oil 78 61 79 17 - 14

Mix oil 87 73 93 19 58 17

- not detected.
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