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Edible oleogels are defined as semisolid systems comprising of a liquid oil phase,
structured with one or more lipophilic structurants. Οil is physically entrapped in a
structured network, leading to the formation of a gel [1]. The type of the formed
network depends on solvent polarity and characteristics. Olive oil is a functional
food containing several bioactive components besides having a high content of
monounsaturated fatty acids. Coconut oil mainly consists of medium-chain fatty
acid triglycerides, considered to protect against heart disease [2]. Monoglycerides
can be used as oleogelators, providing similar properties to the colloidal crystalline
network of triglycerides and creating oleogels with mechanical properties similar
to saturated fat. Edible oleogels could be used to replace saturated fats and add
value to meat, dairy, or dough products [3].

The objective of the study was to
understand the effect of the ratio of
coconut and olive oil blends, structured
with monoglycerides, on the structural
and physical properties of the formed
oleogels.

Introduction

Aim

Materials & methods 

ACKNOWLEDMENT : The research work was supported by the Hellenic Foundation for
Research and Innovation (H.F.R.I.) under the “First Call for H.F.R.I. Research Projects to
support Faculty members and Researchers and the procurement of high-cost research
equipment grant” (Project Number: 3601).

REFERENCES
[1] Martins, A. J., Vicente, A. A., Cunha, R. L., & Cerqueira, M. A. (2018). Edible oleogels: An opportunity for fat replacement in
foods. Food & function, 9(2), 758-773.
[2] Deen, A., Visvanathan, R., Wickramarachchi, D., Marikkar, N., Nammi, S., Jayawardana, B. C., & Liyanage, R. (2021). Chemical
composition and health benefits of coconut oil: an overview. Journal of the Science of Food and Agriculture, 101(6), 2182-2193.
[3] Zhao, W., Wei, Z., & Xue, C. (2021). Recent advances on food-grade oleogels: Fabrication, application and research
trends. Critical reviews in food science and nutrition, 1-18.

Oils Oleogelator
Oleogels Olive oil Coconut oil Monoglycerides

OC0 0% 100% 10%
OC25 25% 75% 10%
OC50 50% 50% 10%
OC75 75% 25% 10%
OC100 100% 0% 10%
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Results & Discussion

Fig 2. Polarized light micrographs of oleogels.
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Fig 1. Hardness of oleogels.

OC0 OC25 OC50

OC75 OC100

Oleogels L* a* b*
OC0 81.35 ± 3.86a -1.57 ± 0.30a 4.61 ± 1.04d

OC25 68.05 ± 5.08b -4.49 ± 0.43c 7.58 ± 1.64c

OC50 62.76 ± 3.75c -5.63 ± 0.61c 9.14 ± 1.61 b

OC75 54.99 ± 6.13d -6.13 ± 0.62b 10.37 ± 0.78b

OC100 42.10 ± 2.43e -4.37 ± 0.83 b 12.30 ± 1.29a

Fig 3. Melting temperature of oleogels.

Microscopy
BX43 polarizing microscope (Olympus
Optical Co Ltd, Tokyo, Japan) equipped with
a digital microscope camera (Basler USB3
Vision).

Mechanical properties
Penetration Test-Universal TA-XT2i 
Texture Analyser (Godalming, Surrey, UK).
✓ Hardness

✓ Gel strength

Melting point determination
Average of softening and clearing point
temperature of oleogels.
Heating rate: 1°C/ 3 min

Preparation of Oleogels
•Olive oil 
•Coconut oil  
•Monoglycerides (10% w/w)

90-95 °C/60 min

Storage: 5 °C/24 h
Table 1. Formulations of oleogels.

Table 2. Color parameters of oleogels.

Color measurement
Chroma Meter CR-400 (Konica-Minolta,
Osaka, Japan) colorimeter, using an 8
mm port size, D 65 illuminant, and a 10°
standard observer (L*, a*, b*).

Higher coconut oil to olive oil
ratio resulted in increased
hardness and gel strength.

The oil phase composition
influences the microstructural
features of MGs crystals.

Higher olive oil ratio altered
the colour parameters,
decreasing the L* and
increasing the b* values.

Increasing olive/coconut oil
ratio led to a slight increase
in the melting point of the
system.

The type of oil affects both the structural characteristics (i.e.
crystalline structure) and the properties of the formed oleogels.

Olive/coconut oil oleogels could be incorporated into various food
systems, allowing for the substitution of animal fat and reducing
saturated and trans fat.

Conclusion
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