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The development of a SUSTAINABLE FOOD SYSTEM, to favor the
TRANSITION TO HEALTHIER AND MORE SUSTAINABLE DIETS, is one
of the major challenges of the modern food industry [1].

The use of extra virgin olive oil (EVOO) as a FUNCTIONAL INGREDIENT
would be particularly interesting due to its recognized health-promoting
capacity [2]. However, the direct addition of EVOO to food is challenging
due to its liquid state.

Liquid oil conversion into a solid-like material through OLEOGELATION
could enlarge its possible applications, increasing the technological
performances, while reducing hard stock fat content in food [3].
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OLEOGEL PREPARATION and PHYSICAL CHARACTERIZATION
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PLM showed needle-like crystals in MG, SW, and RW of
different sizes.
PS is not recordable with PLM being a fibrillar network.

Both firmness and critical stress indicated
that PS was the strongest gel, followed by
SW, RW, and MG. These results were
attributed to the microstructure and the
nature of the network, i.e., fibrillar (PS) or
crystalline (MG, RW, and SW).
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All gelators (MG, RW, SW, and PS) successfully structured EVOO into
oleogels with peculiar physical characteristics. This can enlarge the possible
applications of EVOO in food formulations.

The entrapment of liquid oil into oleogel networks based on different
microstructures allowed modulating FFA release during in vitro digestion.
Oleogels can thus represent a promising strategy to tailor lipid digestibility.

Infogest  
Protocol [4]

𝐹𝐹𝐴 % =
𝑉 𝑁𝑎𝑂𝐻 𝑜𝑣𝑒𝑟 𝑡𝑖𝑚𝑒

𝑉 𝑡𝑜𝑡𝑎𝑙 𝑡𝑒𝑜𝑟𝑖𝑐 𝑁𝑎𝑂𝐻
∗ 100

Sample FFA Released (%)

MG 42.88 ± 3.11

RW 50.72 ± 2.92

SW 50.86 ± 2.33

PS 59.10 ± 0.78

Liquid EVOO 67.90 ± 5.55

Larger oil droplets were
observed in EVOO and PS,
whereas MG, RW, and SW
enabled the formation of smaller
and more dispersed micelles.

After the intestinal phase
pH-stat protocol was 

performed to assess Free 
Fatty Acid release (FFA) [5]

Confocal Light Scattering 
Microscopy (CLSM)

a

b

cd

The kinetics of FFAs released differed among
samples. All oleogels presented a lower lipid
digestibility compared to unstructured
EVOO. Different structures led to changes in
lipid digestibility: MG had the lowest while
PS had the highest FFA release values.
CLSM highlighted the effect of different
gelators on the formation of mixed micelles
upon intestinal in-vitro digestion.
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