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Abstract: A high resolution method to determine trans fatty acids was established, and was used to examine the content and types of trans
fatty acids in commercially available edible oil. Good chromatographic separation of four trans linoleic acid isomers, eight trans linolenic acid
isomers, and 37 common fatty acids could be achieved using a high-polarity HP-88 gas chromatography (GC) column under optimized
chromatographic conditions. Moreover, the peaks of trans fatty acids and common cis fatty acids did not overlap in the same detection
conditions; thus, a high-resolution analysis of fatty acid (including trans fatty acid) composition was possible. The main brands of commercially
available edible oil products all contain trans fatty acids. Blended oil, peanut oil, and soybean oil contained 2~3% trans fatty acids (the trans
linolenic acid content was between 1.5~2%); corn oil and sunflower oil contained 0.7~2% trans linoleic acid; rice oil contained the highest trans
fatty acid content, closeto 4%. Additionally, the trans fatty acid content in camellia oil and olive oil were generally below 0.5%. The types of
trans fatty acid isomers in each oil sample also differed.
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Fig.1 Gas chromatogram of four linoleic acidisomers
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Fig.2 Gas chromatogram of eight linolenic acidisomers
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Fig.3 Gas chromatogram of Supelco 37 Component FAME Mix
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Fig4 Gas chromatogram of a mixture of linoleic acidisomers and
Supelco 37 Component FAME Mix
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Fig5 Gas chromatogram of linolenic acidisomers and Supelco 37
Component FAME Mix
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Table 1 Results of method reprodudibility tests

W s Rk T H RN E AL FH#E RSD/

1 2 3 4 5 6 1% %
trans-9, trans-12 4171 4170 4169 4172 4168 4171 4170  0.04
4 A It B is-9,rans-12 2284 2284 2285 2285 2285 2285 2285 002
K trans-9,cis-12 2317 2316 2316 2316 2318 2318 2317  0.04
is-9, cis-12 1228 1229 1229 1227 1229 1226 1228 0.0
trars-9,rams-12,frans-15  29.90 29.86 20.87 29.90 29.87 29.89  29.88  0.06
trans-9,rans-12,cis-15 1495 1463 1464 1504 1501 1481 ~ 1485 123
trans-9,cis-12,trans-15 1642 1676 1677 1635 1638 1657 1654 114
8t LARER cis-9,rans-12,trans-15 1392 1421 1418 1420 1421 1337 = 1402  2.39
FAI cis-9,cis-12,trans-15 746 721 721 719 717 746 728 1.89
cis-9,rans-12,cis-15 670 674 623 635 677 670 658  3.50
trans-9,cis-12,cis-15 718 713 763 758 714 710 729 3.9
cis-9,cis-12,cis-15 345 345 345 344 345 ~ 347 = 345  0.28

*2 MERMAMEMEBREAR (BERIENER) NELS

E20s C16:0  C180 K. C181 C18:1 K. C182 C18:2 K_C183 C18:3
Ak 1 10.29 4.32 0.05 28.65 0.72 4459 1.77 4.95
A 2 9.42 3.91 0.09 33.13 0.59 42.12 1.53 5.06
WA A 3 9.78 4.62 0.07 26.67 0.6 46.77 1.86 5.95
B Fah 4 5.34 2.4 0.11 52.82 0.25 24.73 1.97 5.84
Fedh 1 10.78 3.59 0.04 40.9 0.13 34.19 1.74 0.13
FoEih 2 10.31 3.52 0.07 46.8 0.75 29.4 1.62 0.14
FeAh 3 9.74 3.09 0.1 48.82 0.83 27.89 1.45 0.24
Tk 4 11.03 4 0.05 41.82 0.19 33.06 1.84 0.14
XEh 1 10.56 4.83 0.04 23.25 0.73 50.43 1.66 5.23
Kb 2 10.95 4.88 0.04 23.28 0.72 49.76 1.56 5.47
X2k 3 11.05 457 0.05 23.56 0.88 49.75 1.77 491
A 1 11.39 2.08 0.11 31.47 1.81 48.25 0.79 0.54
E ) 12.25 1.83 0.08 27.68 1.34 53.48 0.65 0.72
ki 3 12.81 2.03 0.08 30.95 1.33 49.3 0.72 0.59

Rtk 1l 641 3.69 0.03 27.67 1.01 58.13 0.28 0.07
RieAT 2 6.12 5.31 0.03 24.01 0.95 61.17 0.37 0.11
RiATH 3 6.68 3.83 0.05 27.47 0.74 57.96 0.33 0.1
HCHEH 1 9.1 3.46 0.02 74.35 0.02 7.41 0.48 0.66
ML 2 10.19 3.17 0.03 75.01 0 6 0.44 0.57
Hth 3 12.74 2.94 0.02 66.66 0.09 12.55 0.45 0.9
FAtih 1 8.38 2.42 0.16 78.04 0.05 7.94 0.06 0.4
RAtih 2 7.2 2.64 0.4 78.68 0.62 7.23 0.33 0.15
A A 1 16.2 1.75 0.16 39.06 2.53 35.06 1.43 0.6

XA R A C R BT IR 20T, T AR 2195 Br 7 izsuh Oxailig & 87E 0.1~0.5% 2 [7]) Hiftuith
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