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Research Progress on the Formation Pathway and Regulation of 7rans Fatty Acids in Vegetable Oils
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Abstract: Trans fatty acids (TFAs) have attracted considerable attention from all sectors of the community. As vegetable
oils are the major source of TFAs in the daily diet, it is essential to understand the formation of TFAs in vegetable oils
for accurate regulation. In recent years, a number of studies have explored the amount of TFAs generated in different
vegetable oils and breakthroughs have been made in understanding the formation pathways and regulatory mechanisms of
different TFAs isomers, but a systematic and comprehensive review has not yet been conducted. In this review, a systematic
summary of the types and contents of TFAs in different vegetable oils, their formation mechanisms, regulatory measures and
mechanisms is presented, with a view to providing references for people’s daily intake of TFAs through vegetable oils as
well as subsequent research on TFAs in vegetable oils.
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Fig. 1 Hazards of different TFAs isomers and limits of TFAs
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Fig.2  Possible reaction pathways of free radical-initiated isomerization of
fatty acids



332 2024, Vol.45, No.23

E6miltl Z

KRR

22 TR

A, TR A LB A4 AR R UFAs R A 4L,
FEFEHAN. MY UFAsE SR, C—HZ A HI1E
10k, C=CHif bt —ANgr B SR 7 8 5 — A
R, MinTC=CmEk, WROLESFM P4, 7E
C=CMR— MR THRBTERG, ZESERE, Ek
A g, R REER R TR, RSB
FAR VB a4k, AT I o - R R LI i 2 I X
SR . Li Changmos @ il 4R i 4 1 5 F0 & 1 b %
THE A IR T #% F R R R A R T R L
H, RIZINPEHALES (s1flts2) LHAH
& Gm1Fim2) , I3 AE BRC g, 0 o0 M 1 3 A )
172 CO—~CLOM it 1 #6#%, #24E pits 1 Mlim 1 (1) 72 1 HO9
BT RC10, WAL T X e, Z)a
T im2Fes2 58 B T ORUBRE R E A, AT AR s A B
XoF b R B it e 2 ) I e A AL ) 5 e i R S )
HKfeh, 2 LN, COMICT3 MR A B i B Re Ak
FC10f1C12, XFRHCOMCIZN R FHAE e HE S,
HR IR 5 S K Ak 5 NS B (1 S B0 B8 A ts LI A B Y
(K3a) . Guo QinZEVM i 7l it Jif T # % i %
SO FRIR 6 Fh R L i te, [FIREENE 1 id & Mt FE .

~
- 3
=] 2 M
E i
<
Q - 3
£ G
Z sbd
~ %,
VS oy
qm X,
= < =i
W [ Crsaonzese o=,
N 2%
V2
Cisz o215

A\ 4

SN AL A
rrrrrrr SMERAEL o R AR2

T2 T R IV JBR R 1) JoT 1 3% 7 B 48 5 K AEAEC9—~C10,
Cl12—CI13FIC16—C154k, Z&idRg2e /M R BT H Y
TERER6 2% Ji 1 5 4% 38 4% 1T LAAR G b e 8 ST JRROFF oty om 4
T e R RO RR R e R AR T b g (EI3b) o W%
AN TR R o 1 S 2R R AR i T RS v A RE (R2. 3D,
KOS BE R B (RIS #8 ts1, 1M 3
BRI AR TIM IR, B2 5 R A AR B o

JR T SR WU AE A — Fh A2 I 53 A8 40 3 72 Hp 2
P AL H AT D, K25 B AE X UFAs RUAETE 1)
W RBATOEFE, T R 8 AN R  A 750 B8 I 770 2% 44 R 1
W RWETE,  [FII 5T 5 8% S ML) B4 v T 4 225 40 02K DL
AL ol , HER— DA A

2 R AR RIS SR IR i &

Table2  Proton transfer reaction energy barriers for the generations of

trans oleic acid™” and trans linoleic acids™"
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Fig.3  Schematic diagrams of possible reaction pathways for proton transfer isomerization of fatty acids (linoleic acid) (a)*" and changes in reaction

energy barrier (linolenic acid) (b)™
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trans linolenic acids
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Fig. 4 Inhibition mechanism of TFAs formation in vegetable oils by antioxidants
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