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Abstract: The differences in the formation kinetics of trans linolenic acid in linolenic acid triglycerides during heating
and the effects of linolenic acid at different acylation positions in the glycerides on the types of thermally isomerized trans
products were studied. Using GC-FID to analyze the trans isomers of linolenic acid, it was found that there were 7 trans
isomers in the linolenic acid triglyceride and 6 trans isomers in linseed oil, and the reaction was zero-order. The kinetic
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parameters of linolenic acid triglyceride and linseed oil were compared, and it was found that in linolenic acid triglyceride
and linseed oil, the activation energies of C18:3-9t,12¢,15¢, C18:3-9¢,12t,15¢ and C18:3-9¢,12¢,15t were 79.39, 106.49
and 82.33 kJ/mol, and 86.04, 115.84 and 102.85 kJ/mol, respectively; the activation energies of C18:3-9t,2¢,15t and C18:3-
9t,12t,15¢ were 180.57 and 233.55 kJ/mol, and 164.36 and 165.38 kJ/mol, respectively; the activation energies of C18:3-

9t,12t,15t were 211.79 and 140.30 kJ/mol, respectively. with the comparison on the the isomer contents of monolinolenin,

dilinolein and 1,3-dilinolenin revealed that Sn-1 and Sn-2 were more stable than Sn-1 and Sn-3; Sn-1 was more stable than

Sn-1 and Sn-3, and Sn-1 and Sn-2. Therefore, the energy barrier of linolenic acid triglyceride was basically higher than that

of linseed oil; In terms of acylation sites, Sn-1 and Sn-2 was more stable than Sn-1 and Sn-3, and Sn-1 was more stable than

Sn-1 and Sn-3, and Sn-1 and Sn-2.
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Table 1 Kinetic parameters of C18:3-9t,12¢,15¢, C18:3-9¢,12t,15¢, C18:3-9¢,12¢,15t in linolenic triglyceride and linseed oil
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Fig.1 Kinetic equations of C18:3-9t,12¢,15¢, C18:3-9¢,12t,15¢, C18:3-9¢,12¢,15t in linolenic triglyceride and linseed oil
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* 2 TWRRERH B =BEF0 0 FRAFiM BhC18:3-9t,12¢,15t, C18:3-9t,12t,15cHIZh HFESH
Table 2 Kinetic parameters of C18:3-9t,12¢,15t, C18:3-9t,12t,15¢ in linolenic triglyceride and linseed oil
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Table 3 Kinetic parameters of C18:3-9t,12t,15t in linolenic triglyceride and linseed oil
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Fig.3 Kinetic equations of C18:3-9t,12t,15t in linolenic
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Fig.2 Kinetic equations of C18:3-9t,12¢,15t, C18:3-9t,12t,15¢
in linolenic triglyceride and linseed oil
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KT 4 Fh 2K % v

3 BRI PR TR H i = 1R RN S RT3 1 Bl g 2 2
S, A AT RE R BT B R R A AR AN — B
FECH . T b = O RR R H I R P A A
AIAL, BEAE IR RE G, R s KR AR A AN (R
PRI s B AR VYR A it A ere s
i 5 2 M N . C18:3:9¢,12¢,15t>C18:3:9t,12¢,15¢ >
C18:3:9t,12¢,15t> C18:3:9¢,12t,15¢ ; 7E = Fh W R iz
HmbEsd, MR B 5 2IHE . 1,3-dilinolenin >
dilinolenin>>monolinolenin. Sn-1,3 £/t Sn-1,2 £/ 5
B 5 AL, BB Sn-1 A1 2 A7 EE Sn-1 A1 3 7 B A&
Sn-1,3 1 Sn-1,2 {37 LE 3V bR R H J# — B8 monolinolenin
RS m AL, XU Snl A7 Sn-1 F1 3 I8 FH
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Sn-1 1 2 S B #a5E . Frankel™ 78 B 57 % B0 ER AR
LLL (L AiHER) £ Sn-1,3 Fl Sn-2 f F ML FEE
TR Z%, /3 LnLnLn (Ln N FRELR) 7E Sn-1,3
Hi LG E Sn-2 o T2 5 S Mg 6. Miyashita 252 f 5T
RILAE 40 CF, LnLnL M LnLLn %1k 3% 8,
Wi B 0 JBR BR 7E Sn-1 A1 3 A7 LL7E Sn-1 F1 2 £ £ 22
LLnL bt LLLn %8 A6 2 55 P, 15 BH 09 B2 £E Sn-1
A2 A7 EL7E Sn-1 A1 3 fi7 4 %€ . Hoshina 2P 7 &

PLAE 150/180 C il n#ad #2 4, W4 () PPP 5—
U i LLL 78 & H il B8 b — 43 (1) PPP 5 — {3 1) PLL
TR H S S A AL, RN EL PPL B 544k M
AR, P43 1 PPP 5 — 43 () OOO 8L LnLnLn V& &
H g Ltk PPO B PPLn tH 5 5 & tb. Kk, & H
I = AN [ 7 IR 1 o T X v 1 R A AR e
A 45 BB

* 4 =TI HIMEEE220 CTIM4, 24, 48 hNTERHMEHESE ( mol/100 mol )
Table 4 Contents of isomers of three kinds of linolenic glycerides after heating at 220 C for 4, 24 and 48 hours

. monolinolenin dilinolenin 1,3-dilinolenin
I FRER AR

4h 24 h 48 h 4h 24 h 48 h 4h 24 h 48 h
C18:3-9t,12¢,15¢ 0.48 8.98 18.82 1.27 11.19 20.61 2.06 14.61 22.68
C18:3-9¢,12t,15¢ 291 1.26 3.25 1.11 1.18
C18:3-9¢,12c¢,15t 0.98 10.21 19.38 2.12 11.85 20.62 2.54 14.51 21.5
C18:3-9t,12¢,15t 3.72 0.79 4.09 1.61 4.54
C18:3-9¢,12¢,15¢ 9855  80.79  55.14 96.6 74.91 51.43 9543  68.16 50.08

3 #ip

AL JBR TR H ekt = 56 R T JRROFT el 1) e A 4
BATEN 1 AT, AT ST RRER B 9 =g AN T
JRRAF T8 (1) A AL I o 0 P ) v 38, 3R I B 1Y
FHE Rt 7 R ABURA . 75 BRI H i = R AT
MV FRAF I A, C18:3-9t,12¢,15¢ C18:3-9¢,12t,15¢ Al
C18:3-9¢,12¢,15t J& & 1) 3 44 BE 43 71 2 79.39+ 106.49+
82.33 kJ/mol #1 86.04. 115.84. 102.85 kJ/mol ; C18:3-
9t,12¢,15t £ C18:3-9t,12t,15¢ & B f) 3 1k i 7 il 9
180.57. 233.55 kJ/mol #1 164.36. 165.38 kJ/mol ;
C18:3-9t,12t,15t J& i 135 A4 E 73 77 4 211.79 kJ/mol
H1140.30 kJ/mol. HH LR AT 7E B X 44,
T JRR R H i1 = H A= B ) S HA) A% BT 75 5 1) g
) LU WP RR AT 3 PR, HL C18:3-9t,12¢,15¢ A1 C18:3-
9¢,12¢,15t A& A% BF 5 B 11 B2 22 b C18:3-9¢,12t,15¢
ik, C18:3-9t,12¢,15¢ 1 C18:3-9¢,12¢,15t kL C18:3-
9¢c,12t,15¢ HA Gy il ;s EXU X Mk, 7EI
PRI H It = 196 mh A= Bl 1) S 1) 445 B 75 5 B 1) g 22 41 T
SV RR K U, H C18:3-9t,12¢, 15t A Al B I R 11
Ae2atl C18:3-9t,12t,15¢ ik s 7 =R X FMfk, 1
S JBR R H Vi = T r A2 8 R Sr ) 42 e 75 5 R 1) 7 22 35
EE P R FF i A 7. % EE monolinolenin. dilinolenin.
1,3-dilinolenin [ 57 A& MK & E R A1, Sn-1 A1 2 fif
Et Sn-1 F1 3 £ % £2 %€ ; Snl 7 bk Sn-1 1 3 L6 45

Sn-1 F1 2 7 BEFGE . fEHABN BRI, &
SRLLL (L AEJMER) 7F Sn-1,3 F1 Sn-2 A 7 H4bFE
LR 25, {3 LoLlnLn (Lo AVVKEEEZ) 7 Sn-1,3
HHLUAE Sn-2 MR Y Rk, 7E 40 'CF, LoLnL bt
LnLLn 4 68 %€ B, 136 B 30 BR B8 7 Sn-1 A1 3 £
EL7E Sn-1 A1 2 fiif& %€ ; LLnL Eb LLLn &AL R F
PR, Ui B IV BS 7E Sn-1 A1 2 437 ELAE Sn-1 F1 3 ff4E .
XL R R R R 20, H R A,
HAEBKER.
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