Review article http://www.revistas.unal.edu.co/index.php/refame

Technology trends in extraction of bioactive

UNIVERSIDAD
Revista . compounds creole avocado and their application in NACIONAL
Facultad Nacional ol . DE COLOMBIA
%Agronomia lipid matrices
Tendencias tecnologicas para la extraccion de compuestos
bioactivos del aguacate criollo y su aplicacion en matrices
lipidicas
https:/doi.org/10.15446/rfnam.v79.120650
Héctor José Ciro-Velasquez', Edith Marleny Cadena-Chamorro', Katerine Barragan-Viloria®*
and Jairo Guadalupe Salcedo-Mendoza®
ABSTRACT
Keywords: This study aimed to identify the trends in extraction methods of bioactive compounds with antioxidant
Antioxidants capacity from avocado co-products and their application in lipid matrices. For this purpose, the
Extraction methods scientific production by country over the last five years was analyzed, revealing that China, India,
Food waste and Spain are leading contributors to this research topic. In Colombia, studies related to avocado
Oleogel have primarily focused on technologies such as ultrasound and pressurized liquids with NADES
Persea americana solvents. Likewise, the most cited journals and areas of knowledge correspond to agricultural and
Scientific surveillance biological sciences, which have made significant progress through the use of microorganisms as

biological pretreatment due to their large-scale potential across different industries. Finally, the
CITATION: Ciro-Velasquez HJ, Cadena-  thematic map made it possible to identify that one of the most favorable alternatives to improve the
Chamorro EM, Barragan-Viloria K and - yields and quality of the extractives is the combined use of assisted technologies such as electric
Saloedo-Mendoza JG (2026) Technology - fie|ds, yltrasound, and enzymes enabling the improvement of oxidative stability and nutritional value

trends in extraction of bioactive compounds - ¢ e tain fo0d matrices such as meat or bakery products through the incorporation of oleogels as
creole avocado and their application in

lipid matrices, Revista Facultad Nacional fat substitutes.

de Agronomia Medellin 79: e120650. doi:
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RESUMEN

Palabras clave: El objetivo de este estudio fue identificar las tendencias alrededor de los métodos de extraccion
Antioxidantes de compuestos bioactivos con capacidad antioxidante para el aprovechamiento de coproductos
Método de extraccion del aguacate y su aplicacion en matrices lipidicas. Para ello, se hizo un andlisis en los Ultimos
Residuos alimentarios cinco afios de la produccion cientifica por paises, encontrando que China, India y Espafia son
Oleogel lideres en estas investigaciones y que en Colombia los estudios relacionados al aguacate se
Persea americana han enfocado en tecnologias como ultrasonido y liquidos presurizados con solventes NADES.
Vigilancia cientifica Asimismo, las revistas mas sobresalientes y las &reas del conocimiento son las ciencias agrarias y

las biologicas, que han representado un avance importante con el uso de microorganismos como
pretratamiento bioldgico, por su potencial a gran escala en diferentes industrias. Finalmente, con
el mapa tematico se logré identificar que una de las alternativas mas favorables para mejorar
los rendimientos y la calidad de los extractivos es el uso combinado de tecnologias asistidas
como campos eléctricos, ultrasonido y enzimas, brindando la capacidad de mejorar la estabilidad
oxidativa y el valor nutricional de algunas matrices alimentarias como productos camicos o de
panificacién con la incorporacion de oleogeles como sustitutos de grasa.
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vocado (Persea americana Mill.) is a widely

consumed fresh fruit and has a wide potential for

agro-industrial applications due to its pulp and

the co-products generates; for instance, peel and
seed (Araujo et al. 2020; Yepes-Betancur et al. 2021).
The fruit consists of an approximate proportion of 16%
seed and 11% peel, which represents about 1.6 million
tons of waste annually, thus causing serious ecological
problems (Salazar-Lépez et al. 2020). Likewise, studies
related to oils and fats have reported that Hass avocado
oil can be an alternative to olive oil due to its properties
and extraction yield. In turn, some native varieties could
compete with Hass avocado in terms of fat content, which
ranges between 15 and 19% (Hurtado-Fernandez et al.
2018; Sandoval Aldana et al. 2020). These properties have
sparked interest in the industry because of their application
in the development of food products through lipid matrices
substitution of fats or emulsifying agents to reduce the
consumption of saturated or trans fatty acids. However,
the biggest challenge for the industry has been to provide
or maintain textures and flavors characteristic of saturated
fats (Pérez-Monterroza et al. 2014). Due to the significant
growth of avocado cultivation, various process industries
have shown interest in the extraction of oils and bioactive
compounds with antioxidant capacity (Hurtado-Fernandez
et al. 2018; Salazar-Lopez et al. 2020).

Avocado by-products are a promising source of starchy
carbohydrates, lipids, proteins, fiber, minerals and bioactive
compounds such as organic acids, flavonoids, benzoic
acids, terpenoids, and phytosterols (Araujo et al. 2018;
Barrera Lopez and Arrubla Vélez 2017). Seed composition
is characterized by a three-dimensional lignocellulosic
network comprising cellulose, hemicellulose, and lignin,
which can be chemically, physically or biologically degraded
(Casas Godoy and Sandoval Fabian 2014; Tanpichai et al.
2022). The most commonly reported extraction method is
the use of chemical solvents; however, in recent decades,
alternative extraction techniques such as maceration, hot
water extraction, microwave extraction, supercritical fluid
extraction, ultrasound-assisted extraction, electric field-
assisted extraction, and enzyme-assisted extraction have
been highlighted (Gil-Martin et al. 2022; Muthusamy et
al. 2021). In the food industry, catalytic processes using
enzymes are widely applied, for instance, the extraction
of functional compounds stands out. The most commonly
used enzymes belong to the group of hydrolases, lipases,

and proteases that convert large polymer chains into short
chains of low molecular weight (lllanes et al. 2014).

One of the alternatives for applying avocado oil in lipid
matrices are oleogels. They are viscoelastic semi-solid
structures entrapping an organic liquid inside a three-
dimensional network formed by self-assembly of molecules
atlow concentrations of structuring or gelling agents (Pérez-
Monterroza et al. 2014). For its formulation, one of the most
relevant aspects is the selection of the oleogelling agent
that gives it the appropriate texture, which is one of the
most important quality parameters in the development of
agrifood products. The most studied oleogelling agents are
monoglycerides, diglycerides, fatty acids, ethyl cellulose,
and waxes, among others (Palla et al. 2017).

Although several studies have been carried out on this
topic, limited information is available on methodology trends
for using plant-based co-products and their application
in avocado-based lipid matrices. Hence, industries have
adopted technological tools to identify trends, methods,
and projections to generate added value and respond
to market demands (Acevedo-Viloria et al. 2024). One
of the most widely used strategies is scientific and
technological surveillance: a systematic and structured
search of information that allows connecting ideas and
finding opportunities for improvement to make decisions
regarding specific topics at a business, technological,
innovation or scientific level. Hence, this surveillance
aims at identifying the advances and future research
trends in extraction methods of bioactive compounds with
antioxidant capacity from avocado co-products and their
application in lipid matrices.

MATERIALS AND METHODS

The scientific surveillance study for information gathering
followed the sequence of stages described by Andrade et
al. (2017) to capture information on trends and projections
in the extraction methods of functional compounds from
avocado by-products and their application in lipid matrices.
The stages of the monitoring are presented in Figure 1.

Planning

The information search was carried out with the design of
a search log that incorporated key words to identify the
period in which the information would be sought according
to trends and advances in the area. At this stage, the topic
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Figure 1. Technology surveillance stages.

and objectives of surveillance were identified, and the search
was based on conceptual bases such as raw materials,
extraction processes, properties, methods, applications, and
functionality. To this end, tools that gather thesauri globally,
such as AGROVOC Multilingual Thesaurus and Cambridge

Table 1. Search matrix.

Search matrix

Thesaurus were used. 26 keywords were obtained and
validated considering temporal aspects, document type,
and thematic relevance. With this information, 17 search
equations consisting of logical expressions combined with
Boolean operators were structured (Table 1).

Results

(TITLE-ABS-KEY (avocado AND ultrasound AND antioxidants OR "bioactive compounds" OR oil) AND
PUBYEAR > 1993) OR (TITLE-ABS-KEY (avocado AND microwave AND "bioactive compounds" OR
antioxidants OR oil) AND PUBYEAR > 1993) OR (TITLE-ABS-KEY (avocado AND "Supercritical Fluid

Extraction” AND polyphenols OR antioxidants OR oil) AND PUBYEAR > 1993) OR (TITLE-ABS-KEY

819

(avocado AND mechanical AND polyphenols OR antioxidants OR oil) AND PUBYEAR > 1993) OR
(TITLE-ABS-KEY (avocado AND solvents AND "bioactive compounds” OR antioxidants OR oil) AND

PUBYEAR > 1993)

Search

Once the search matrix was defined, a search was conducted
on the Scopus platform, validating all the information found
about worldwide advances in different areas of science
and technology fields. This database included publications
between 2019 to 2024. A single database was used to
avoid duplicate records and inconsistencies in metadata,
improving the reproducibility of the bibliometric analysis.

Data analysis

VOSviewer was used to identify trends. This software
allows the visualization of bibliometric data from maps
based on network data (Acevedo-Viloria et al. 2024).
With the help of this tool, the information obtained from
the Scopus search was filtered and, with the advice of an
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expert researcher in biotechnology, the most appropriate
keywords relevant to the research objective were selected.
Similarly, repeated terms were eliminated, and finally, four
clusters related to the extraction methods from avocado
and its application in lipid matrices were identified. In
addition, the analysis identified the most active journals,
contributing countries, representative authors, and related
research areas.

Competitive intelligence

Trends and emerging research areas were identified, and
related areas of research were projected. The information
was related to the different extraction methods that could be
implemented to obtain bioactive compounds from avocado
and their applications in the development of lipid matrices.




RESULTS AND DISCUSSION

The search comprising the period 2019-2024 yielded
819 publications related to conventional and emerging
extraction methods of functional compounds from avocado
and other plant residues, especially seeds and peels, and
their application in food matrices.

Figure 2A shows exponential growth in the publication
of articles associated with this topic; with a peak in the
year 2024, with more than 200 articles. For the period
2019-2020, about 150 articles on the use of emerging
methods for the extraction of bioactive compounds from
plant residues such as potato peel or avocado seed were

250

published. Methods such as ultrasound, microwaves,
supercritical fluids and the use of enzymes are some of
the most relevant to enhance both extraction yields and
analyte’s quality (Ibarra-Buenavista et al. 2020; Wang et
al. 2020). Meanwhile, there is extensive research on the
incorporation of bioactive compounds into food matrices
such as beverages, bakery, and meat products (Feichtinger
and Scholten 2020). Likewise, in the following years,
documents that report the use of combined methods for
the extraction of analytes from plant material were found.
Bioactive compounds are not only used as antioxidants,
but their antifungal and anti-inflammatory properties, are
also highlighted.
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Figure 2. A. Publications by year, and B. Publication participation by country.

For the years 2023-2024, numerous studies investigated
the effect of natural deep eutectic solvents (NADES) and
electric pulse fields on the recovery of bioactive compounds
from different agricultural wastes such as avocado, hemp,
water hyssop, and grape pomace (Faizah et al. 2024;
Grisales-Mejia et al. 2024b; Pojié et al. 2024; Vo et al. 2024;
Zhang et al. 2024a). Increasing attention is being repaid
to these compounds’ bioaccessibility and bioavailability in
the human body upon consumption (Sanchez-Quezada
et al. 2024; Sharma et al. 2024). Thus, there is scientific
evidence of the incorporation of secondary analytes in

foods, edible coatings, and in intermediate food matrices
such as oleogels for the development of processed foods
with health properties (Acquavia et al. 2023; Chen et al.
2023; Rahayu et al. 2023; Sharma et al. 2024).

With respect to territorial participation on a global
scale, China’s contribution stands out, accounting for
20% of the publications reported in the search period,
followed by India, Spain, Brazil, and Mexico with 10, 8,
7 and 5%, respectively. Most of these studies show the
effect of extraction methods, applied either individually
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or combined, on the physicochemical, biological, and
structural properties of target analyses such as tannins,
flavonoids, polysaccharides, proteins, fatty acids, among
other (Figure 2B). It should also be noted that China is the
country with the most publications related to the study of
oleogelsas lipid matrices with high tendency to oxidative
deterioration (Chen et al. 2024; Jiang et al. 2023; Yang
et al. 2024). In the case of Colombia, in 2019, studies
involving avocado residues for the extraction of bioactive
compounds using conventional technologies such as
solvent extraction, with applications in the pharmaceutical
industry were reported. In addition, enzymes were used to
extract flavonoids from corn leaves (Hennessey-Ramos
etal. 2019; Zuorro et al. 2019). For the years 2020-2021,
Colombian research began to evaluate other methods
of extraction of phenolic compounds like ultrasound and
microwave-assisted extraction from different agro-industrial
waste, including avocado leaf (Che-Galicia et al. 2020;
Montes et al. 2020).

Subsequent studies demonstrated progress in the use
of emerging technologies assisted by solvents such
as ethanol, pressurized liquids, and supercritical fluid
extraction, applied to avocado residues to evaluate
their antioxidant and antimicrobial properties. In the
same context, simulation software were incorporated
to validate the feasibility of using creole avocado for oil
production; more specifically, it is necessary to validate the
bioaccesibility and bioavailability of bioactive compounds
to demonstrate their functional nature (David et al. 2022;
Grisales-Mejia et al. 2022; Herrera-Rodriguez et al. 2022;
Herrera-Rodriguez and Gonzalez-Delgado 2024; Otero-
Guzman and Andrade-Pizarro 2025).

Recently, scientific research in Colombia in avocado
(Hass) residues has focused on comparing different
emerging extraction methods, such as ultrasound and
pressurized liquids, particularly using NADES solvents.
This approach aims to reducing environmental impact and
demonstrate reduced extract toxicity for food applications,
as well as to validate their potential neuroprotective
function (Grisales-Mejia et al. 2024a; Grisales-Mejia et
al. 2024b; Restrepo-Serna and Cardona-Alzate 2024).
Specifically, the creole avocado has been the subject
of limited research. Recent publications have reported,
through simulation studies, the viability of using the creole-
Antillean avocado in the production of chlorophyll, bio-oil,
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and biopesticides in a biorefinery framework (Garcia-Maza
et al. 2024). However, a gap in the potential of native
avocado and in the complementarity of extraction methods
is identified, highlighting the need for adopting technologies
that enhance both the yield and quality of the extracts.

Agricultural and biological sciences were the thematic
areas of greatest interest in the search period, representing
23.1% of the reported publications (Figure 3A). The
application of microorganisms and enzymes as biological
pretreatment has gained relevance, not only due to their
biological benefits but also because of their potential
for large-scale use in the food, pharmaceutical, and
chemical industries. Likewise, the biological properties of
some bioactive compounds extracted from plant material
are highlighted in these investigations, emphasizing
antioxidant, anti-inflammatory, and antifungal properties.
In some instances, these properties are considered not
only from a food science perspective but also from a
medical standpoint (Lacerda et al. 2024; Phongthai and
Rawdkuen 2020; Zhang et al. 2024b).

The chemical area accounted for 12.5% of the publications,
highlighting the importance of bioactive compounds such as
antioxidants and their potential effect on food matrices. For
example, in this area, significant attention has been given
to research focused on oleogels, particularly regarding the
plant-based origin of the oil, different types of oleogelators,
and their application according to their thermodynamic,
structural, viscoelastic, and physical properties (Zulfigar
etal. 2024).

In the area of genetic biochemistry and molecular
biology, the evaluation of different extraction methods
of phenolic compounds from tubers and cereals has
been relevant. These methods include enzyme-assisted
extraction, ultrasound-assisted extraction, microwave-
assisted extraction, and supercritical fluid extraction.
The studies highlight the disadvantages of solvent-
based methods, particularly due to their high cost and
extended processing times (Gupta et al. 2024; Li et al.
2024). Meanwhile, Li et al. (2021) suggested different
techniques for the extraction of polysaccharides,
using physical pretreatments such as particle size
reduction and evaluating the structural, rheological,
and antioxidant properties of the white, brown fruit
(Morus alba). Regarding the application of oils extracted




from vegetable sources, the development of oleogels
from natural waxes and their incorporation in food
preparations such as rice cooking have been reported
(Xu et al. 2024).

Figure 3B shows the relevance of the journals publishing
studies on this topic. It is evident that the journals
Food Chemistry, International Journal of Biological
Macromolecules, Molecules, Antioxidants and Foods
account for the highest number of publications during
the search period. These high-impact journals show that

extracts from plant materials with antioxidant capacity
and their application in different food matrices has been
a trending topic. Likewise, it is reported that more than
75% of the related scientific dissemination corresponds to
research articles, followed by review papers with 17.5% and
book chapters with 4.4%. This provides greater strength
to the research foundation supported by this format.

The leading authors in the field of bioactive compounds
and their antioxidant capacity, as well as their application
in food matrices, are reported in Table 2.
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Figure 3. A. Participation by areas, and B. Publications by journals.
Table 2. Leading authors and associated institutions.

Author N of

Year
—

2022 2023 2024 2025 2026

Joumal of Bi

= Molecules
—+ Industrial Crips and Products
—a— Antioxidants

Affiliated institution

publications

]

Beatriz Gullén

José Manuel Lorenzo

Vassilis Athanasiadis

Eleni Bozinou

Margarita Maria Andrade-Mahecha
Hugo Alexander Martinez Correa
Gabriela Alves Macedo

Lilian Barros

Gangliang Huang

A~ B~ B~ OOV O1TOTOTO

Manoj M. Kumar

University of Vigo
Meat Technology Center Foundation

University of Thessaly

Universidad Nacional de Colombia — Palmira
Headquarters

State University of Campinas

Polytechnic Institute of Braganca

Chongging Normal University

ICAR - Central Research Institute of Cotton
Technology, Mumbai
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Research carried out at the University of Vigo has addressed
the extraction of bioactive compounds from avocado
seeds and peels, with particular emphasis on the use of
deep eutectic solvents and microwave- or ultrasound-
assisted extraction techniques (Del-Castillo-Llamosas et
al. 2023; Gullon et al. 2021). José Manuel Lorenzo, from
the Meat Technology Center Foundation, has co-authored
review papers and book chapters in collaboration with
Gullon, as well as research articles on berry extracts as
natural antioxidants in meat products and the effect of fat
substitution by oleogels on the technological, sensory,
oxidative and nutritional properties of Bolognese-type
sauce (da Silva et al. 2019; Lorenzo et al. 2018). More
recently, Lorenzo contributed to scientific knowledge with
the publication of articles evaluating the oxidative stability
of foods with polyphenols derived from apple by-products,
as well as different extraction methods for cottonseed oil,
its characterization and its industrial application (Kumar
et al. 2023; Lopez-Fernandez et al. 2022).

Atthe University of Thessaly, authors Vassilis Athanasiadis
and Eleni Bozinou have recently contributed to science

with publications related to the use of different
emerging extraction methods of bioactive compounds
with antioxidant capacity from different agro-industiral
wastes (Athanasiadis et al. 2022; Chatzimitakos et al.
2023). Margarita Andrade and Hugo Martinez Correa
from the Universidad Nacional de Colombia (Palmira
Headquarters), have identified the biological properties
of some agro-industrial wastes, including avocado,
by exploring different green extraction technologies
(Grisales-Mejia et al. 2024a). In Latin America, the work
of researcher Gabriela Macedo, from the State University
of Campinas, Brazil, also stands out for her research on
the enzymatic extraction of analytes from agro-industrial
waste co-products (Barbosa et al. 2021).

The surveillance carried out through the Scopus and the
VOSviewer tool generated the thematic map shown in Figure
4 with reference to the extraction methods of bioactive
compounds from avocado and their applications in food
matrices. Three clusters were precisely identified that explain
the studies carried out in relation to the search topic, the
significant advances and the projection trends.
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Figure 4. Thematic map of extraction methods for avocado bioactive compounds and their application in lipid matrices.

The blue cluster (I) focused on the extraction technologies
for plant-derived functional compounds with antioxidant
capacity. Numerous authors have reported research
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focused on the extraction of functional compounds from
various plant sources, including avocado. The most studied
methods are the conventional ones, specifically, solvents.




In fact, recent research often uses these methods as a
reference to report advances in their findings. Likewise,
there is interest in studies on subcritical water extraction,
supercritical fluids, microwave-assisted extraction, electric
field-assisted extraction, ultrasound and enzymatic
extraction. Among the enzymes studied, cellulases,
amylases, and proteases are the most frequently reported.
The use of deep eutectic solvents has also been evaluated
as a more environmentally friendly alternative compared
to conventional solvents (Grisales-Mejia et al. 2024b;
Vo et al. 2024; Zhang et al. 2024a). The combination of
extraction processes has become a trend, particularly
highlighting the use of electric field-assisted and enzyme-
assisted techniques, either in mixtures, simultaneously or
sequentially (Chen et al. 2024; Wen et al. 2018; Zuorro
etal. 2019).

Thus, the extracted compounds have been scaled up
for application either freely or through encapsulation
as food additives in the formulation of functional foods
with antioxidant capacity and high nutritional value
(Kitryté et al. 2020; Plazzotta et al. 2019). In this way,
studies have shown that the combination of emerging
methods contributes to the use of green technologies
and improves both extraction yields and the quality of
extractives (Wang et al. 2019; Xu et al. 2024; Yang et al.
2024). Macedo et al. (2021) evaluated the simultaneous
use of enzymes and microwaves in relation to the
extraction and composition of phenolic compounds from
olive pomace, finding that enzyme-assisted microwave
extraction processes improved total polyphenol content
yields by approximately 113%.

The green cluster (Il) focused on raw materials for
the extraction of bioactive compounds from agro-
industrial wastes and their main components. The
study of the biological potential of plant residues has
been the subject of research due to their medicinal,
pharmaceutical, and antioxidant properties. Furthermore,
the contribution to any matrix in which they are
incorporated is of great interest, particularly considering
their bioavailability (David et al. 2022; Sharma et al.
2024). It is important to highlight that these compounds
are found primarily in the cell wall of plants, trapped
within lignocellulosic material and, in some cases, form
a highly complex matrix with starch, as in the case of
avocado seed. The most studied compounds include

flavonoids (catechins, epicatechins, p-coumaric acid,
quercetin), carotenoids, certain polysaccharides such as
starch and fatty acids, with antioxidant capacity (Ibarra-
Buenavista et al. 2020; David et al. 2022; Grisales-Mejia
etal. 2022).

Most studies related to extraction methods have focused
on by-products from the agricultural food industry. The
main justification lies in the valorization of waste to
mitigate environmental pollution and promote a circular
economy approach. In this sense, some of the most
interesting wastes include fruit and vegetable seeds
and peels. Several studies have reported methods for
using grape and olive seeds, due to the large scale of
their industries and the disposal of waste generated
during the wine and olive oil production. (Jia et al. 2021;
Macedo et al. 2021). However, studies have described
the potential of other raw materials such as avocado, on
which some research has been reported, especially for
the Hass variety, describing methods for the extraction
of oil from the pulp and seed, as well as the use of the
seed and peel for the recovery of bioactive compounds
(David et al. 2022; Grisales-Mejia et al. 2022). Although
recent studies have explored the biorefinery potential of
creole avocado, the available information—particularly
regarding the seed—remains limited (Garcia-Maza et al.
2024).

The red cluster (Ill) referred to the agro-industrial
application of vegetable oils in lipid matrices. The
industry’s main interest in avocados has been the
extraction of oil from the pulp (Yepes-Betancur et al.
2017). Therefore, many studies have tried to report its
nutritional properties according to different extraction
methods, so that it can compete on a nutritional level
with oils such as extra virgin olive oil (Tang et al.
2024). The main quality parameters for these oils are
related to textural, chemical, physicochemical and
structural properties. In this context, studies have been
reported in recent decades on the substitution of fats
in food products by oleogels, which provide a greater
nutritional contribution while preserving their properties.
da Silva et al. (2019), have reported the development
of meat products with fat substitution by sunflower oil
oleogels and their effect on technological, sensory,
and oxidative properties. Several studies have been
reported on the formulation of oleogels from different
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vegetable oils such as soybean, sunflower or canola,
among others (Thakur et al. 2022; Yang et al. 2020).
Studies of oleogels with Hass avocado oil have been
reported; however, scientific production on the subject
remains limited, especially in Colombia, where there
are still technological gaps regarding the development
of food products with oleogels as fat substitutes, made
with the incorporation of natural antioxidants that allow
preserving products quality (Pérez-Monterroza et al.
2014; Pérez-Monterroza et al. 2016).

CONCLUSION

Analyses conducted in this study show that one of the
most relevant alternatives to improve extraction yields
and the quality of extracted compounds from avocado is
the combination of technologies assisted especially by
electric fields, ultrasound, and enzymes. The main trends
in this research area include the application of NADES
in assisted green technologies, which have proven to
enhance the quality of the bioactive compounds and
yield extraction rate. These methodologies represent a
considerable advance in the study of extraction methods
for bioactive compounds and could contribute significantly
to improving the quality of the food matrices in which they
are incorporated. Therefore, the use of creole avocado
is a highly promising alternative for the development of
products with high nutritional and functional value, such
as oleogels. Their application is projected not only to the
food industry, but also to the pharmaceutical industry;
thus, itis proposed to deepen the study of processes such
as the encapsulation of extracts to ensure bioavailability
and bioaccessibility in consumer health. These processes
must be explored further considering the potential of
incorporating antioxidant compounds into such matrices,
the challenges that the food industry currently faces,
and consumer requirements for healthy eating habits
and lifestyle. This leads to the viability of approaching
biorefinery as a line of research for avocado.
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