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3. Oryzanol
4. Head group
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1. Organogelator or Oleogelator
2. Self-assembled fibrillar networks
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7. Spectrophotometer
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5. Centipoise (cp)
6. Tertiary Butylhydroquinone
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Table 1. Formulations used in this study

R ey
No. of 4505 IS Canola oil oy s ya b PGPR

Treatment Sample Code Ethylcellulose
! Si 90 10 0
2 S> 85 15 0
3 Ss 80 20 0
4 S4 90 7.5 25
5 Ss 85 11.25 3.75
6 Se 80 15 5
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8. Atomic Force Microscope (AFM)
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11. Rancidity
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9. Cryo-Scanning Electron Microscope (Cryo-
SEM)
10. Sorbitan Monostearate
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Figure 1. Phase AFM images of oleogels made of sesame oil
la and 1b: 2D and 3D phase image of Si (10% ethylcellulose, 90% oil); 1c and 1d: 2D and 3D phase image of S3
(20% ethylcellulose, 80% oil); 1e and 1f: 2D and 3D phase image of S4 (10% mixture of ethylcellulose and PGPR,
3:1), respectively.
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Table 2. Peroxide values of oleogels during storage in different storage conditions
Peroxide value (meqO2 kg loil)

After production Ambient temperature e
Sample code s G5 el o
wgui S 25 0o S Refrigerator

Day 0 Day 30 Day 60 Day 30 Day 60

A58 ARISTS 4ISTY ARISTS 4ISTY

Si 1.82 4.7 5.8 3.5% 43¢
Sz 1.6® 2,40 5.1¢ 1.5° 3.3°
S3 0.8° 1.7¢ 3.74 1.0¢ 1.8¢
S4 1.9® 532 6.3% 3.7% 45
Ss 1.9¢® 2.5° 5.6% 1.5° 3.7°
Se 1.1° 1.9 3.0¢ l.1° 1.8°¢

Sls sbd5sl 54 86 5 S5 Sa sl L3l Aoy Yo 00 5 Ve 5 deS 855 dops At A 540 ils sladisdsl o 5as S35 S2 ¢S
N ¥ e 4 PGPR 5 il 151 bylsee dopn Yo 00 5 )0 5 oS 855 Lo ys Ar A 540

S1, Sz and Ss: Oleogels containing 90, 85 and 80% sesame oil, 10, 15 and 20% ethylcellulose; S4, Ss and Se: Oleogels
containing 90, 85 and 80% sesame oil, 10, 15 and 20% mixture of ethylcellulose and PGPR, 3:1.

SIS e Ll b 55 5 a5 51 e 3 sl S gk Al SlAsk Y J s
Table 3. Thiobarbitoric acid values of oleogels over storage in different storage conditions
Thiobarbituric acid value

After production Ambient temperature Joese
Sample code R 61 sles o
g3 IS TF 0o Refrigerator

Day 0 Day 30 Day 60 Day 30 Day 60

AP35 ARISTS 7rs) ARISTS 7rs)
Si 0.0122 0.022 2 0.035¢ 0.017° 0.014°
Sz 0.012% 0.004° 0.015°¢ 0.013°¢ 0.025*
S3 0.001° 0.007® 0.017°¢ 0.0104 0.027*
S4 0.004°® 0.0212 0.010°¢ 0.015°¢ 0.016°
Ss 0.005° 0.021% 0.012 ¢ 0.020* 0.008 ¢
Se 0.005° 0.004 ° 0.020° 0.020 @ 0.011°¢

Shols lad5 85l i 54 $S6 5 S5 ¢S4 hsle Ll doys Yo 00 5Vt 5 dawS g, dosn At AD 54 ils slad 5l e S35 82 ¢Sy
V¥ e 4 PGPR 5 jigle 151 bglsee dopn Yo 00 5 )0 5 S (5, Lo ys Ar AD 5 40

S1, Sz and S3: Oleogels containing 90, 85 and 80% sesame oil, 10, 15 and 20% ethylcellulose; S4, Ss and Se: Oleogels
containing 90, 85 and 80% sesame oil, 10, 15 and 20% mixture of ethylcellulose and PGPR, 3:1.

odd 4 sladi sl ©z gladewl oS -t Jgr
Table 4. Fatty acid profile of prepared oleogels

Fatty acids (%) Eaas g oo
& gad S skl Ao lade! o sl

Sample Code gLl o gLl 2
16:0 18:0 18:1 18:2 18:3 Total Total

Sl Solmalind Syt S ol S Al SFA* USFA*

Si 8.51° 3.34% 34.78 * 52.65% 0.72° 11.85¢° 88.15¢

Sz 8.52¢ 3.45% 34.35% 53.04 ¢ 0.64° 11.97 2 88.03

S3 8.82¢ 3.53¢2 33.92¢° 53.35¢® 0.372 12.352 87.64 ¢

S4 8.582 3.48% 34.78 52.67* 0.49° 12.06 * 87.94 ¢

Ss 8.45° 3.66° 34.44¢ 52.84% 0.62° 12.11® 87.90*

Se 8.42% 3.52¢ 34.30* 53.15% 0.60° 11.942 88.05*

Sesame oil 8.70° 3.17% 32.97* 54.70* 0.50° 11.87° 88.17¢

Shols lad5 sl i 54 $S6 9 S5 ¢S4 ¢ glue L3l Ao pa Yo A0 50 5 S e,y do s Ar AD 540 hils sladisdsl s 54 1S3 5 82 ¢Sy
V¥ e 4 PGPR 5 jigle 151 bglsee dopn Yo 00 5 )0 5 oS (5, Lo ys Ar A 540

S1, S2 and Ss: Oleogels containing 90, 85 and 80% sesame oil, 10, 15 and 20% ethylcellulose; Ss, Ss and Se: Oleogels
containing 90, 85 and 80% sesame oil, 10, 15 and 20% mixture of ethylcellulose and PGPR, 3:1.
*SFA and USFA: Saturated fatty acids and unsaturated fatty acids
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Abstract

Background and Objectives: Most of the vegetable oils are liquid in the room temperature.
Investigations about novel structuring methods of liquid oils are necessary due to the need of
food industry to texturized fats with plastic and semi-solid texture in ambient conditions. There
are different methods to produce semi-solid fats including, hydrogenation, blending, and
interesterification. The mentioned methods have some advantages or disadvantageous. In the
vegetable oil industry, there is the desire to use new methods of producing texturized fats.
Oleogels obtained from vegetable oils using polymer and surfactant is an alternative for
common structuring ways, with the aim of reducing saturated and trans fatty acids intake
through the diet.

Materials and Methods: In this study, oleogels with six different formulas were prepared. The
first 3 ones were made with sesame oil (80, 85 and 90%) and ethylcellulose (10, 15 and 20%);
the others were prepared with the same oil contents and the mixtures of ethylcellulose and
polyglycerol polyricinoleate, 3:1. Atomic force microscopy was utilized to image the
microstructure of the oleogels. Fatty acid profile of prepared gels was determined by gas
chromatography. The oleogels were stored at different conditions (ambient temperature and
refrigerator). Their peroxide and thiobarbituric acid values were determined after production
and every 30 days during 2 months storage.

Results: The investigation of apparent properties showed that by the increase in ethylcellulose
concentration, the strength of gel network was increased. PGPR addition to formulations
resulted in increased plasticity and decreased the stickiness of the gels. Microscopic images
showed an organized network of ethylcellulose strands which trapped liquid oil. As
ethylcellulose concentration increased, continuous network of polymer strands was formed. A
decrease in thickness of ethylcellulose strands was observed upon PGPR addition and more
homogenous and uniform gel network was formed. Results showed no significant differences
between the fatty acid profile of sesame oil and its oleogels. In shelf life studies, by increasing
concentration of ethyl cellulose, peroxide values of prepared oleogels tended to decrease.
Peroxide and thiobarbituric acid values of the oleogels were increased during storage
conditions. The oleogels in the refrigerator had lower peroxide values. Further research is
needed to understand secondary oxidation process of the oleogels.
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Conclusion: As a general result, it is possible to produce food-grade oleogels from sesame oil,
ethylcellulose, and PGPR. It seems such gels have a great potential to use in the formulation of
texturized fats and margarines and they are healthy alternatives for various types of
hydrogenated oils.

Keywords: Ethylcellulose, Oleogel, Polyglycerol polyricinoleate, Sesame oil
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