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Study on oxidation stability and shelf life of oleogel
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Abstract: Objective: To solve the problem of easily oxidized and

R

high content of trans fatty acid the vegetable oil instead of solid
fat. Methods: Soybean oil and rapeseed oil gels were prepared u-
sing sitosterol/soybean phospholipid as gel agent to replace solid
fat. The oxidation stability was studied by the changes of primary

oxidation products and fatty acid composition. The structural sta-
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bility was observed by X-ray diffraction, and the shelf life was
predicted by OXITEST method. Results: The contents of primary
and secondary oxidation products of soybean oil gel and rapeseed
oil gel were lower than those of crude oil. The oxidation of poly-
unsaturated fatty acids occurred mainly in vegetable oils and their
gels during storage, and the fatty acid content of the gels changed
little. The X-ray diffraction results showed that both soybean oil
gel and rapeseed oil gel had stable  and g’ crystal structure. The
results of OXITEST showed that the lipid gel could effectively
prolong the oxidation induction period (IP) and further prolong
the shelf life of the lipid. Conclusion: Lipid gel has good structural
stability and oxidation stability, can effectively prolong the shelf
life of vegetable oil, and can be an effective substitute for
solid fat.
Keywords: soybean oil; rapeseed oil; oleogel; oxidation stability;
Shelf life; OXITEST method
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Figure 1 POV of oils and their oleogels during storage
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Figure 2 TBA value of oils and their oleogels

during storage
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Table 1 Fatty acid changes of fats and their oleogels during storage
BT RSO SBO
Jig 17 BR
0d 15d 30 d 0d 15d 30 d 0d 15d 30 d
Cii.o 5.09+0.01 5.2740.01 5.4940.01 0.164+0.00 0.46+0.01 1.18%+0.01 ND ND ND
Cis,0  29.31£0.02 29.7140.01 30.2740.03 5.52+0.01 6.33+0.01 6.88+0.00 12.85+0.01 13.5540.01 14.5740.01
Cis.1 6.30+0.01 6.0940.01 5.8740.01 0.4940.00 0.40+0.00 0.34=+0.01 0.20+£0.01 0.1740.01 0.12+0.00
Cig,0  16.15£0.01 16.4240.01 16.61+0.01 2.87+0.01 5.50£0.01 7.8940.01 5.01+0.01 6.61+£0.01 7.571+0.01
Cig,1 38.49+0.02 38.1740.03 37.9240.00 55.32+0.01 54.95+0.02 54.23+0.03 25.91+0.00 25.3540.01 24.8040.03
Cis.2 4,14+0.00 3.8740.00 3.444+0.01 18.42+0.01 16.91+0.02 16.0940.01 49.4440.04 48.534+0.01 47.714+0.01
Cig.s 0.52+0.00 0.4740.00 0.40+0.00 9.17+0.01 7.87£0.01 6.5240.01 6.59+0.02 5.79+0.01 5.234+0.01
Cao.1 ND ND ND 4.8540.01 4.6440.01 4.1440.04 ND ND ND
Caz.1 ND ND ND 3.20+0.01 2.94+0.02 2.73+0.01 ND ND ND
SSFA 50.5540.01 51.4040.00 52.3740.00 8.55:0.01 12.29£0.00 15.950.01 17.8640.02 20.16%0.01 22.1440.01
2 USFA 49.45+0.02 48.6040.02 47.63£0.03 91.45+0.02 87.7140.00 84.05+£0.02 82.14+£0.02 79.84+0.02 77.86£0.04
>MUFA44.794+0.00 44.2640.04 43.797£0.02 63.86+0.04 62.9340.00 61.44+0.01 26.11£0.02 25.524+0.01 24.92+0.01
>PUFA 4.66+0.01 4.34+0.01 3.8440.03 27.59+0.01 24.784+0.02 22.61£0.01 56.0340.00 54.32£0.00 52.9440.05
RSG SBG
Jig i 2
0d 15d 30 d 0d 15d 30 d
Ciso 0.1440.01  0.30£0.00 1.53%40.00 ND ND ND
Cis.0 5.46+0.01 6.24+0.00 7.1240.02 12.7140.01 13.1140.02 13.46+0.03
Cig.1 0.53£0.01 0.4440.01 0.3140.00 0.2540.00 0.184+0.00 0.1540.00
Cis.o 2.83+0.01 4.16£0.01 4.5740.01 5.08+0.00 5.47£0.00 5.797£0.01
Cig,1 55.17£0.00 54.9440.00 54.7940.01 25.8040.01 25.6240.00 25.43+0.01
Cig,2 18.22+0.01 17.7740.01 17.0340.01 49.8240.01 49.594+0.00 49.36+0.00
Cis.s 9.32+0.02 8.41£0.01 7.8440.01 6.34+0.01 6.03+0.01 5.81£0.01
Coo.1 4.99+0.01 4.7440.01 4.1340.01 ND ND ND
3.34+0.00 3.00£0.00 2.6840.01 ND ND ND
8.43+0.01 10.7040.00 13.22+0.01 17.794+0.01 18.58+0.01 19.25+0.01
> USFA 91.574+0.03 89.3040.00 86.7840.00 82.2140.01 81.42+0.02 80.7540.05
> MUFA64.03+0.00 63.1240.01 61.910.01 26.0540.00 25.80+0.01 25.5840.02
> PUFA 27.5440.00 26.18£0.01 24.8740.01 56.1640.00 55.6240.02 55.174+0.01
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Figure 4 XRD patterns of oils and their oleogels during storage
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Table 2 Results of accelerated shelf-life test conducted with OXITEST
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BT Inlp=—0.102 9T +11.959 0.999 9 27.71 16.56
SBG Inlp=—0.085 6T +11.382 0.999 0 21.99 14.33
RSG Inlp=—0.084 7T+11.238 0.964 7 19.39 12.51
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