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Abstract: Gas chromatography (GC) and solid-phase microextraction gas chromatography-mass spectrometry (SPME-GC-MS) were
used to analyze changes in the fatty acid composition and volatile components of cold-pressed sesame oil before and after controlled thermal
oxidation. The contributions of volatile flavor compounds to the overall flavor of sesame oil were evaluated by the relative odor activity value
(ROAV), and the cluster analysis (CA) method was employed to identify the key flavor compounds in cold-pressed sesame oil after controlled
thermal oxidation. Seven fatty acids were identified in sesame oil, including three saturated fatty acids and four unsaturated fatty acids, and a
significant decrease in the content of linoleic acid and total unsaturated fatty acids was observed in the cold-pressed sesame oil after thermal
oxidation. Limonene and (Z)-3,7-dimethyl-1,3,6-octatriene were the major volatile flavor compounds in cold-pressed sesame oil, and their
content accounted for 74.6% of the total amount of volatile compounds. After thermal oxidation, there were ten additional volatile components
found in the oxidized sesame oil, and the total peak area of the flavor compounds in the oxidized cold-pressed sesame oil was 2.68-fold that of
cold-pressed sesame oil. Among them, the content of 3-methylbutanal, decanal, (E,E)-2,4-nonadienal, and (E,E)-2,4-decadienal accounted for
67.9% of the total volatile components and were thus predominant. Furthermore, (E,E)-2,4-decadienal, a product formed by the oxidation of
linoleic acid, was the most important flavor compound in cold-pressed sesame oil after thermal oxidation.
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Table 1 Composition of major fatty acids in cold-pressed

sesame oil
16:0 AR 7.94+0.12° 8.17+0.11°
18:0 AR gL 4.55+0.13 4.5740.11
18:1-9¢ B 42.50+0.01 42.9240.35
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Fig.1 Total ion chromatogram of the volatile compounds and

volatile controlled oxidation components observed in
cold-pressed sesame oil
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Table 2 Types and total peak areas of volatile compounds in cold-pressed sesame oil and the sesame oil after thermal oxidation
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S 0 7 60.39 10283887
LEES 0 1 0.40 101374
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Table 3 Composition and ROAV of volatile flavor compounds in sesame oil
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£ e bod 24 AR _ HmARE A MEEAE o
/min U2 ug/kg) ROAV {4 ROAV {4
BE/Y% 2Z/%
1-F H-3-B% 16.156 1 - 0.83 0.14
1-+—8 20.17 - 6.44
- F2-+ B 22.548 <500 5.14 >0.17 13.66 >0.004
2,3-=&-2-F A-1H-2p-1-BF 28.964 2.02 0.70
(E,E)-8,10-+ —#K-1-B 42.673 - 2.66
BANEE 50.491 0.65
3FATE 3.614 0.2 - 0.95 0.78
KT BT BRSO 4.609 10.98 3.80
i3 6.93 4.5~5 0.71 234 1.23 0.04
JRBR R 4-F OB 11.901 - 0.48
S 14.907 350~3500 1.47 0.007~0.07 -
+ e Es 17.297 14 0.45 0.54 0.53 0.006
B S 27.614 0.1 - 0.51 0.84
5-T A IR B 12.713 0.18
(E)-2-& Ml 14.793 13 - 9.65 0.12
(E.E)-2,4- & — )i 17.741 154 - 0.67 0.007
W (E.E)-2,4-F )il 28.058 0.09 - 0.61 1.12
(E,E)-2,4-% =}k 35.597 0.07 - 42.64 100
(2)-7-+ >~ B HBs 40.092 - 2.50
(2)-14-F -8+ <BM-1-48  40.885 - 5.74
GRS 3-EH-2-BA 24.348 - 0.60
EES F BRF B 20.994 - 0.40
ks MBS 8.484 3000~23000 4.77 0.003~0.03 -
2- R A ek 16.651 6 - 5.10 0.14
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12,4- = F3K 15.262 1.08 -
APAR S 18.464 10 60.93 100 0.51 0.008
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75 s b 20.068 3.02 -
Bk #F B 24.348 125 -
2,6- =% H-6- (4-FA-3- KAL)
G2t 45729 524 0.63
(D-FRFEH M 48.006 - 0.07
GE Y- 48.012 0.65 -
% 48.095 0.33 0.35

E AR CAeREE RIS R .
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k4 ZmP EERE L MEIRAE SRR ER 2R S
Table 4 Relative odor activity value and flavor analysis of important volatile compounds in sesame oil
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