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Background and Objective: The food industry is constantly
evolving to address the changing needs of consumers, scientific
advancements, and regulatory requirements. Key challenges include
providing healthy and sustainable food for a growing global
population while ensuring the sustainability of raw materials,
processes, and final products. Rising public awareness of the impact
of diet on health and environmental concerns related to food
production has increased demand for healthier and more sustainable
alternatives. Lipids play a critical role in the physicochemical
properties, structural integrity, and sensory quality of food products.
However, traditional solid fats such as palm oil, coconut oil, butter,
and margarine have been criticized for their high saturated and trans
fatty acid content, which is linked to cardiovascular health risks, as
well as their negative environmental impact, such as deforestation
and greenhouse gas emissions. Oleogels have emerged as innovative
substitutes for traditional solid fats, aiming to maintain the functional
and sensory properties of food products while reducing adverse
health effects and improving environmental sustainability.

Materials and Methods: Oleogels are produced using gelators or
oleogelators, such as natural waxes (e.g., beeswax, carnauba wax),
polysaccharides (e.g., cellulose), proteins, and low-molecular-weight
compounds, which transform liquid oils into a gel-like structure.
Production methods include thermal techniques (heating and
cooling), chemical techniques (pH adjustments or salt addition), and
mechanical techniques (shearing or emulsification). Gelators are
categorized based on their dispersion methods in oil (direct, indirect,
semi-direct) and their specific applications. Thermal methods are
simple but require specialized equipment and high energy, while
chemical methods may introduce additional complexity.

Results: Oleogels are used as semi-solid, self-sustaining pseudo-fats
in products such as bread, cakes, chocolate, meat products, and dairy
items. They maintain texture, appearance, and sensory properties
without the need for unhealthy fats and have been successful in
products like plant-based butters and chocolate. Additionally,
oleogels enable the production of foods with adjustable calorie
content. In comparison to traditional fats, which are favored due to
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their crystalline structure, heat resistance, and familiar flavor,
oleogels by utilizing unsaturated oils rich in essential fatty acids and
natural gelling agents offer a healthier and more environmentally
friendly alternative. Thermal methods for producing oleogels are
considered simpler but require specialized equipment and high
energy consumption; whereas chemical methods involve greater
complexities.

Conclusion: Oleogels represent a significant step toward producing
healthier, more sustainable foods that align with the needs of modern
consumers. However, their success depends on overcoming technical
and economic challenges, such as optimizing stability at various
temperatures, reducing production costs, achieving industrial
scalability, and ensuring sensory acceptance by consumers. Further
research is needed to develop cost-effective gelling agents and
enhance the functional properties of oleogels for industrial-scale
applications.
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Figure 1. Display of the classification flow of modern oleogel production methods (10).
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Figure 2. Display of types of oleogelation methods (10).
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Figure 3. Display of the emulsion template for oleogel production (16).
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Figure 5. Display of the hydrogel template for oleogel production (30).
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Figure 6. Representation of the aerogel template for oleogel production (31).

N B SRV o By o
SIS VY S S Ol L 1 Y5 (sle b 50
s S A Sl Al s 53 2 Sl
St Ly edod o5 pan IS0 5 5o b b 5l
o5 03 s Lds LA J5s 50 4 esleasl 05 S
ol iy LS 555l B s ek se Lls

o ot 59 AU Slo b U 681 e B
(Sl s s S T s S
OB e e Y3 Ale (6 eaky g sl b 5L
S A o M5 e S ) Sl RS B L Gy O
3 A S L e diS O s ol s S5 4 53

! Electrospinning



Sl (BT noxo 9 bieo bouS [ il )5 s 9l gl adg (o S Wg; 2 (§5950

Aile Julye an Lay o ol s o sl aled
o o i3S T e ol (I3 631l
a0 Ol Sl s (G3ban led a5l 5 Dlale
R
s 53 Cmmssol b3 { 0L el e
s L (OD) st mle 5 edd ety
deas e S Vsl gl ol 05 S
Ll o 4 S5 gLl o
(G50) oS 5 mls 3 Db adse LIl @
1 LOSISs S 5 b 456 mle 5 eds eS|
o Sy pldl e b plaad s uS o
S 3l SO
a Asilomls O il s 51 fodd DIl 55 8 o
Gt 1 s ol oS s o 55 5L
(FATQ) &S
sla i ladisdsl cng gt glas 8
Sl g b s Ladisdsl A d s 5
DU dile Y g 3 L sla e sl
S5 sleesssl b 5 alS glae S (AISE (S
OSan 5 pedlaadsl Sldlas 15 5,08 o
skl (YIA) OLa 5 ilaas 5 (Y419)
SLAO gl s Sl oslial L (S1y s slayes)
Slad S 5l elial b cpadls zils S a3 4 s
5 (mamm oS ITO-Y0) LSS 3 5wl
L Ols, Sl g (oo oS I =10) O
) J5 el g el S35 530 555 oo kL
o235 AL ST 0asl s bl sl Sl
Sooslis Sluls 5l sl il K565,
S IY0) 0 s I 5 K par S gy Ll
Al gl (CI/0V=NY 5 o3 e
5ol Sialydl LaS X S eslinal =il e

cYLv )L»:mﬁ Q}Tﬂ‘ﬁjw L;'.’.J}é )‘ ub.} b)(.b‘ u,:.alS

® pandola

)y

03,8 Sl s sl ol VYO Lad s
5 IVAYT S 5SS 2L L1 O A=
a3 o el V00— g5l
R s 53 (YD) A S Lade AL
YIET | FR VRS- PR VUK BN Vel VP U U
OLS L 5 53,5 58 lagsdss 53 sl Al L
e b slad5sdsl Ol S L5 el eS|,
Cosldls 570 YL b 50 clals w anly
Sl Al placas s A05 S Wy e,
St Olzmas Y3k (5515 Oles 5

(Y7) el
e T T LS T PR S L T S
(it o 5 s (S8 255 Sl Sy 5l oS 5
an (M=) 0) Jlonal slaslad3 b ol 0o 531 L
& (LY 0=Y) O a5t sl Sleslinul 5 e,
Sbaray DO o aS e Joee I35 S
Sl 05 B Ll el O i 6
FERCHNIN ) DU S P PO Y KU W
0S| sy 3 D3 Fal ge (LAl gl g
age Loy 038 bl 5 Of 035331 L 5 e
b J3sl g e &S s e S5

by Gimas Gt Ol i ) 0
Slalsd ol Al o ) Cod At b
S A 5 S sl LTS K Sy

(YY)
A 9o SLr0 gl g (..:E:_w.o-\_«.:; o9
sl sl LS 3 b 5l e S0 sl s

)L}Lﬂ@jﬁdb}ﬂ)‘e}m‘bbbjw

! Ultrasound Electrospinning
2 CryoMill

* Spinner

* Thixotropic Suspensions

> Pickering

® Bigels

’ Granular Materials



V€0 o) b)w AA 0,92 ‘dj.\& 3‘90 dﬂ.\{iﬁ5d)si)§

slaos, 5l eslanal L Ladisdsl Ol 5 ol
5 (G s YHLS 05 5) dile gLl 5 SALS
g5 Lo pads s 5 et g se Jas plaslad
b 35S 3t b sl g ol ilazily
5 P sl il Y e 3 (e
Sl Sl 5 Lols 5,8 2358 laes sl
Ao e ) e gla o S G

KCARARANED!

sladysbml bba ts opl A3 W5 g i J5
L 55 36 5 esls LSS gulman glaSd s 50
oS ile e sl (PR 310 e ol
3l o sladnl il s w0 8k
— B slabey b bl DS S
S Gl culilig bl dies b e S0
Sl 03,5 sdmme 5 il 5 o Sladl
03,5 4o 1y s, S5-I gl o

s Ses 5 o9 bd3a8 Mg e b, Y Jsr
Table 1. Production of Oleogels: A Review of Functionality
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