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1. Organogelator or Oleogelator
2. Self-assembled fibrillar networks
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Table 1 Formulations used in this study to

prepare oleogel
No. of Code Formulations
Treatment (%, wiw)
Caoni?la Ethylcellulose PGPR

1 Cl 90 10 0

2 C2 85 15 0

3 C3 80 20 0

4 C4 90 7.5 25

5 C5 85 11.25 3.75
6 C6 80 15 5
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3. Tertiary Butylhydroquinone
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5. Rancidity
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4. Atomic Force Microscope
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Table 2 Peroxide values (meq O2/kg oil) of oleogels after production and in different storage conditions

Sample code Peroxide value (meqox/kg oil)

Production day Ambient temperature Refrigerator

Day 1 Day30 Day60 Day30 Day60
Cl 1.6£0.06 ab 3.1+032 a 494036 a 23£0.19 a 3.240.16 a
C2 1.54£0.19 ab 1.9+0.30 be 3.2+0.14 be 1.4+£0.06 b 1.6+£0.14 ¢
C3 0.7+0.29 ¢ 1.240.13 ¢ 2240.18 d 0.9+0.04 ¢ 1.1£0.08 d
C4 1.8+0.14 a 384049 a 5.6+0.31 a 24+0.19 a 34+022 a
C5 1.3£0.10 b 2240.19 b 3.840.21 b 1.6£0.02 b 1.8+£0.14 ¢
C6 0.840.19 ¢ 1.6+£0.23 be 2.6+£0.31 cd 0.9+0.02 ¢ 1.1£0.09 d
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Table 3 Thiobarbituric acid values of oleogels after production and in different storage conditions

Sample code

Thiobarbituric acid

After production Ambient temperature Refrigerator
Day 1 Day30 Day60 Day30 Day60
Cl 0.01+0.0004a 0.04+0.0007a 0.024+0.0005a 0.04+0.0008a 0.03+0.0005a
C2 0.01+0.0006a 0.04+0.0010a 0.03+£0.0013a 0.03+0.0005a 0.03+0.0006a
C3 0.01+0.0006a 0.04+0.0005a 0.02+0.0014a 0.03+0.0008a 0.02+0.0007a
C4 0.01+0.0009a 0.04+0.0006a 0.024+0.0008a 0.03+0.0007a 0.02+0.0003a
C5 0.01+0.0003a 0.04+0.0009a 0.04+0.0011a 0.03+0.0013a 0.02+0.0009a
C6 0.01+£0.0001a 0.03+0.0008a 0.04+0.0013a 0.024+0.0006a 0.03+0.0006a
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Table 4 Average comparison of fatty acids of canola oil and its oleogels

Sample code Fatty acids(%)
16:0 18:0 18:1 18:2 18:3
Cl 542+0.21a 1.71+£0.38a 60.59+0.11a 24.454+0.44a 7.83+0.74a
C2 5.35+0.24a 1.5940.33a 60.98+0.45a 24.11+0.47a 7.98+0.47a
C3 5.30+0.10a 1.64+0.41a 61.43+0.70a 23.71+0.44a 7.91+0.50a
C4 5.35+0.34a 1.80+0.39a 62.10+1.13a 23.21+0.99a 7.53+1.04a
C5 5.12+0.53ab 1.06+0.34a 62.71+£0.99a 23.154+0.73a 6.96+1.03a
C6 5.17+0.26ab 2.10+0.46a 60.43+2.20a 24.76+1.83a 7.55+1.09a
Canola oil 4.9440.14ab 1.48+0.28a 61.01+1.29a 24.52+0.66a 8.05+0.98a
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7. Sorbitan Monostearate
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6. Coral-like
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Fig 1 Fluid-phase contact mode AFM images of oleogels made from canola oil with 10% (w/w) ethylcellulose (a)
and canola oil with 10% ethylcellulose/PGPR, 3/1 (b).
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Fig 2 Fluid-phase contact mode AFM images of oleogels made from canola oil with 20% (w/w) ethylcellulose (a)
and canola oil with 20% ethylcellulose/PGPR, 3/1 (b).
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Oleogelation (organogelation) is a novel method to structure edible oils. In the last decade, much research
has been done in this case. Oleogelation provides the possibility to remove trans fatty acids and reduce
saturated fatty acids in structured oil. The aim of this study was to investigate the production of oleogels
from canola oil using ethylcellulose and polyglycerol polyricinoleate as oleogelator and surfactant,
respectively. For this purpose, six different formulas of oleogels were prepared. The oleogels were made
with 80 to 90% w/w oil, 7.5 to 20% w/w ethylcellulose and 0 to 5 % w/w PGPR. Atomic force
microscopy was utilized to image the microstructure of oleogels.Images showed an increase in diameter
of ethylcellulose strands by increasing ethylcellulose concentration. Decreases in diameter of
ethylcellulose strands were observed upon PGPR addition.Fatty acid profile of the canola oil and its
oleogels was analyzed by gas chromatography. Prepared oleogels were stored at two different conditions
(ambient temperature and refrigerator), for 60 days. Peroxide and thiobarbitoric acid values of oleogels
were determined after production and once every 30 days. Results showed no significant differences
between fatty acid profile of canola oil and its oleogels. Oxidative stability of oleogels was improved by
increasing ethylcellulose concentration. The oleogels stored at refrigerator had better shelf life than others
at ambient temperature. Generally, by increasing ethylcellulose concentration from 10 to 20%, and adding
PGPR, increase in gel strength and uniformity was observed which allows to use oleogels in texturized
fats and margarine formulation.
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