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Qualitative and quantitative analysis of palm oil blended in edible
vegetable ail

FENG Li-Li, SHI Yong-Ge', YANG Fu-Ming, ZHANG Li-Bo, WANG Xue

(Jiusan Grains and Oils Industrial Group Co., Ltd, Harbin 150090, China)

ABSTRACT: Objective To establish a qualitative and quantitative method for the analysis of palm oil
blended in edible vegetable oil, which couldprovide the basis for vegetable oil adulteration detection. M ethods
Vegetable oil samples were first treated by saponification and methyl esterification, then a variety of fatty acids
in vegetable oils were detected by gas chromatography. Lauric acid was regarded as characteristic index,
qualitative work was done directly, and quantitative analysis was done by using area normalization method.
Results Experimental verification and data analysis showed that lauric acid detection limit of this method was
0.01%, the limit of quantification was 5%~100%. It could distinguish more than 5% content of palm oil which
added to edible vegetable oil. Conclusion It was a kind of operationsimple, good reproducibility, economic
and practical analysis method.
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Tablel Content of fatty acidsin common vegetable oil specified by national standard
C12:0 0~0.5
Cl4 0~0.1 0~0.1 0 0~0.3 0~0.1
C14:0 0~0.2 0~0.1 0~0.2 0.5~2.0 0.4~1.0 0~0.3 0~0.2
C16:0 8.0~13.5 8.0~14.0 2.5~7.0 39.3~47.5 12.0~18.0 8.6~16.5 5.0~7.6
C18:0 2.5~5.4 1.0~4.5 0.8~3.0 3.5~6.0 1.0~3.0 0~3.3 2.7~6.5
C18:1 17.7~28.0 35.0~67.0 51.0~70.0 36.0~44.0 40.0~50.0 20.0~42.2 14.0~39.4
C18:2 49.8~59 13.0~43.0 15.0~30.0 9.0~12.0 29.0~42.0 34.0~65.6 48.3~74.0
C18:3 5.0~11.0 0~0.3 5.0~14.0 0~0.5 0~1.0 0~2.0 0~0.3

C20:0 0.1~0.6 1.0~2.0 0.2~1.2 0~1.0 0~1.0 0.3~1.0 0.1~0.5
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Table2 Content of fatty acidsin variety of vegetable oils

C12:0 C14:0 C16:0 C18:0 C18:1 C18:2 C18:3 C20:0
5°C) 0.14 0.63 30.87 2.56 50.26 14.90
8710 0.19 0.94 33.33 3.68 47.07 14.25
(18 °C) 0.21 0.96 39.16 3.75 44.56 11.37
24°C) 0.35 1.01 40.83 3.88 43.13 10.79
0.21 16.98 1.41 40.89 37.78 1.22 0.37
0.05 4.16 1.84 62.89 19.68 7.92 0.75
0.08 11.57 4.56 21.54 52.22 8.98 0.44
13.16 1.72 29.05 56.07
0.01 11.39 3.68 42.01 36.18 0.29 1.51
6.1 5.6 23.8 62.2 1.0 0.8
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Table3 Content of fatty acid in various vegetable oils adding different proportions of palm ail

C12:0 C14:0 C16:0 C18:0 C18:1 C18:2 C18:3 C20:0 (%)
10% 0.022 0.285 19.198 1.644 41.257 35.139 1.098 0.333 10.5
30% 0.063 0.288 23.634 2.112 41.991 29.857 0.854 0.259 30.0
50% 0.103 0.585 28.07 2.58 42.725 24.575 0.61 0.185 49.0
10% 0.021 0.141 7.66 2.031 61.057 18.849 7.128 0.675 10.0
30% 0.065 0.323 14.66 2.413 57.391 17.178 5.544 0.525 30.9
50% 0.104 0.505 21.66 2.795 53.725 14.274 0.396 0.375 49.5
10% 0.020 0.168 14.329 4.479 23.842 48.135 8.082 0.396 9.5
30% 0.064 0.344 19.847 4.317 28.446 39.965 6.286 0.308 30.5
50% 0.105 0.52 25.365 4.155 33.05 31.795 4.49 0.22 50.0
10% 0.022 0.096 15.76 1.923 30.601 51.6 10.5
30% 0.063 0.288 20.96 2.329 33.703 42.66 30.0
50% 0.106 0.48 26.16 2.735 36.805 33.72 50.5
10% 0.020 0.105 14.167 3.687 42.265 33.699 0.261 1.359 9.5
30% 0.061 0.297 21.999 4.437 51.177 35.973 0.203 1.057 29.0
50% 0.103 0.485 25.275 3.715 43.285 23.775 0.145 0.755 49.0
10% 0.023 0.096 9.406 5.415 25.876 57.117 0.9 0.72 10.9
30% 0.063 0.288 16.018 5.045 30.028 46.951 0.7 0.56 30.0
50% 0.107 0.48 22.63 4.675 34.18 36.785 0.5 0.4 50.9
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Fig. 1 Gas chromatography analysis of soybean oil containing 10% palm oil(retention times of chromatographic peak of
11.6 min, 15.0 min, 20.9 min, 23.3 min, 27.6 min, 33.5 min were lauric acid, palmitic acid, stearic acid, oleic acid,
linoleic acid andlinolenic acid, respectively)
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Fig. 2 Gas chromatography analysis of soybean oil containing 30% palm oil(retention times of chromatographic peak of
11.6 min, 15.0 min, 20.9 min, 23.3 min, 27.6 min, 33.5 min were lauric acid, palmitic acid, stearic acid, oleic acid,
linoleic acid andlinolenic acid, respectively)
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Table4 Content of fatty acidsin variety of mixed oils

C12:0 C14:0 C16:0 C18:0 C18:1 C18:2 C18:3 C20:0 (%)
1# 0.095 0.476 23.9855 4.1955 31.899  33.8375 4.939 0.242 45.2%
2# 0.199 0.916 37.7805 3.7905 43.409  13.4125 0.449 0.022 94.8%
3# 0.125 0.608 28.124 4.074 35.352 27.71 3.592 0.176 59.5%
4# 0.041 0.256 17.088 4.398 26.144 44.05 7.184 0.352 19.5%
5# 0.169 0.784 33.642 3.912 39.956 19.54 1.796 0.088 80.5%
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