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Autoxidative Stability of Triglyceride Molecular Species
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Abstract

The influence of triglyceride molecular species on autoxidation was investigated by
determining the residual molecular species after incubating soybean oil triglycerides.
The molecular species of soybean oil triglycerides were analyzed by capillary column
gas chromatography and electron impact ionization mass spectrometry utilizing selected
ion monitoring. The autoxidative stability of each molecular species in soybean oil trig-
lycerides appeared to decrease in proportion to the increase in the number of double
bonds present in the acyl residues, and it was affected by degree of unsaturation of fatty
acid when the number of double bonds in triglyceride were the same. And it appeard

to be enhanced by a decreases in the length of the saturated acyl chain present in the
glycerides.
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Table 1. Fatty acid composition of soybean oil

triglyceride. (%)
Fatty acid Mean4S.D*®
14:0 0.07+0.00
15:0 0.0410.00
16:0 10.624+0.42
16:1 n-7 0.08+0.00
17:0 0.11+0.00
17:1 n-8 0.0610.00
18:0 3.611+0.09
183:1 n-9 21.06+£0.29
18:1 n—-7 1.264+0.06
18:2 n—6 53.50+0.28
18: 2% 0.33£0.01
18:3 n-3 6.85+0.06
18 :3@ 1.46+0.03
20:0 0.33+0.06
20:1 n—-9 0.15+0.04
22:0 0.30+0.04

*a) : Mean valuetstandard deviation.
*b) : Sum of two kinds of mono—trans geometrical
1somers.

*¢) : Sum of three kinds of cis—trans geometrical isomers.
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Fig. 1. Capillary gas chromatogram of soybean oil
triglyceride.
P, palmitic acid ; S, stearic acid ; O, oleic acid
L. linoleic acid:Ln, linolenic acid.
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Table 2. The content and reproducibility’® of each
triglyceride molecular species from capillary column

GLC profile of soybean oil triglycerides (%)
Molecular Standard Coefficient
species*? Mean %  deviation of variation
POP 0.76 0.05 6.6
PLP 2.69 0.06 2.2
POS 0.83 0.06 72
POO 4.06 0.08 2.0
PLS 0.59 0.06 10.2
PLO 944 0.12 13
PLL 14.17 0.15 11
PLnlL 4.07 0.15 3.7
SOO+SLS 1.74 0.07 40
000 346 017 49
SLO 314 0.19 6.1
OLO 10.24 0.14 0.1
SLL 157 0.17 10.8
OLL 17.39 0.10 0.6
LLL+OLnL 19.64 0.18 10
LLnL 6.21 0.12 1.9

*a) : Indicated as results of five injections.
*b) : P, palmitic acid : S, stearic acid : O, oleic acid : L,
linoleic acid : Ln, linolenic acid.
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Fig. 2. Changes of peroxide values(POV) of soybean
oil triglyceride during storage at 60T in the
dark.
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Fig. 3. Changes in residual amounts of soybean oil
triglyceride during storage at 60C in the Capillary column GLC ¥ GCMSE ¥4
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Table 3. Changes in residual amounts of soybean oil triglyceride during storage at 60°C in the dark.
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Residual amounts™ %
TC : DB*® Molecqlar*"’ Stroage time, day
species

0 4 8 12 16 20

50:1 POP 100 100 100 95 88 85
50:2 "PLP 100 95 89 84 78 70
52:1 POS 100 100 95 95 86 80
52:2 POO+PLS 100 97 95 90 85 75
52:3 PLO 100 95 90 83 73 60
52:4 PLL 100 95 88 75 58 36
54:5 PLnL 100 93 80 63 39 25
54:2 SOO+SLS 100 96 91 88 78 69
54:3 000 100 95 89 85 75 65
SLO 100 95 90 82 70 56

54:4 OLO+SLL 100 96 88 79 64 46
5415 OLL 100 92 85 73 53 33
54:6 LLL+OLnL 100 90 83 60 35 20
54:7 LLnL 100 81 76 51 28 12

a) : TC, total acyl carbon number : DB, the number of double bonds

*b) : P, palmitic acid : S, stearic acid : O, oleic acid : L, linoleic acid : Ln, linolenic acid.

c) : The residual amounts wre indicated as relative percentages of each triglyceride molecular species to tripalmitin
(internal standard)
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