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Simultaneous determination of fatty acids and squalene in vegetable oils by gas chromatography
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Abstract: Objective An accurate and rapid method for simultaneous determination of fatty acids and squalene in
vegetable oils by gas chromatography was established. Methods The samples were extracted with n-heptane and analyzed
by gas chromatograph after saponification and esterification. The fatty acids were quantified by area normalization method ,
and squalene by external standard method. Results Thirty-seven fatty acids and squalene were well separated, and the
qualitative and quantitative results were accurate. Squalene had a good linear relationship in the range of 2-500 mg/L with
the correlation coefficient of 0. 9997. Under three addition levels, the recoveries of squalene in the sample were 94. 1%
-104.6%. The relative standard deviations of squalene samples were 1.03% and 1.24%. The quantitative limits of
squalene and fatty acid were 4 mg/kg and 0. 0013 g/100 g respectively. The certified reference of peanut oil fatty acid was
selected for verification test, the result met the requirements of the certificate, and was consistent with the national
standard pretreatment method with the relative error less than 2%. Conclusion The method is accurate and reliable with
high throughput, simple pretreatment operation and low energy consumption, which can greatly improve the detection

efficiency and reduce the detection cost.
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Figure 1 ~ Chromatogram graph of 38 compounds mixed standard
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Figure 2 Chromatogram graph of squalene
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Figure 3 Chromatogram graph of peanut oil sample
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Figure 4 Chromatogram graph of peanut oil spiked sample
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Table 2 The spiked recoveries of squalene in vegetable oils (n=6)

, RIKME/ AR/ SR/ .,
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Table 3 Precision of the method (n=6)
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Table 4 Validation test results of fatty acid (n=3)
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Table 5 Contents of fatty acids and squalene in eight vegetable oils (n=3)
o
H bR bl T JFRKF i K i e KT LECRiRl Bk g A
Cu ND ND ND ND ND ND ND ND
Ceo ND ND ND ND ND ND ND ND
Cyy ND 0.003 6 ND ND 0.0101 ND ND ND
Cioo ND 0.005 5 ND ND ND ND ND ND
Ciio ND ND ND ND ND ND ND ND
Cpro ND 0.007 4 ND ND ND ND ND ND
Cpso ND ND ND ND ND ND ND ND
Ciao 0.038 3 0.057 1 0.030 6 0.069 8 0.0509 0.0259 ND 0.046 1
C ND ND ND ND ND ND ND ND
Cpsp ND 0.0175 ND ND ND ND ND ND
Cs, ND ND ND ND ND ND ND ND
Cieo 52228 6.131 4 10.805 0 10.243 0 6.995 5 6.857 6 16.131 4 4.458 1
Cion 0.079 1 0.2153 0.054 1 0.084 1 0.107 0 0.104 4 1.795 2 0.200 1
Cioo 0.053 2 0.060 0 0.0713 0.099 4 0.054 1 0.0503 ND ND
Cpr ND ND ND ND ND ND ND ND
Ciso 3.541 4 2.2825 3.363 1 4.710 8 4.125 4 2.606 7 25129 1.8939
e Wi/ Cigimo 17.899 4 52.558 1 40.362 2 21.169 3 21.724 0 14.017 0 61.4322 59.494 5
Cigane 14.381 3 28.722 3 37.2816 53.8251 65.898 1 62.193 4 16.524 4 21.626 9
(£/100 ) Craame ND ND ND ND ND ND ND ND
Cranns 583213 7.1105 0.1016 8.7017 02127  13.7462 0.698 6 9.601 5
Choo 0.114 5 0.562 8 1.559 4 0.377 1 0.201 9 0.100 6 0.453 7 0.590 2
Coonl 0.149 7 1.1050 1.2342 0.193 6 0.167 7 0.297 7 0.242 4 1.294 3
[OFN ND 0.056 6 0.0333 0.0419 ND ND ND 0.070 6
(. ND 0.0313 ND ND ND ND ND ND
Cromne ND ND ND ND ND ND ND ND
Cooans ND ND ND ND ND ND ND ND
Croune 0.053 2 ND ND ND ND ND ND ND
Copons 0.000 0 ND ND ND ND ND ND ND
Coro 0.1037 0.403 3 3.3607 0.366 6 0.243 0 ND 0.1354 0.328 8
Corno ND 0.2039 0.148 2 0.000 0 0.067 1 ND ND 0.086 1
Cprnne ND ND ND ND ND ND ND ND
Chp ND 0.044 2 ND ND ND ND ND ND
Chuo ND 0.193 8 1.5579 0.117 6 0.108 1 ND ND 0.1512
C,,, ND 0.156 4 ND ND ND ND ND 0.1577
Cres ND ND ND ND ND ND ND ND
flE s/ (mg/kg) 98.12 1034 215.2 40.62 354.1 78.91 7311 202.4
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