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Global research trends on avocado oil and its fatty
acid composition: A bibliometric review
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Abstract

The high content of unsaturated fatty acids in avocado oil (Persea americana) has prompted in-depth exploration
across research subjects. This study uses bibliometric analysis to assess global research trends on avocado oil and its
fatty acid composition from 2004 to 2024. The search string retrieved 255 articles from the Scopus database and then
analyzed using R BibliometriX and VOSviewer software. These tools analyze descriptive structures and collaborative
patterns and create network data maps. For comparison, we separated the data into two research periods, namely
2004—2013 and 2014—2024. There was a significant increase in the number of publications, with research focuses
expanding from fundamental analysis of the chemical composition of avocado oil to practical applications such as
adulteration detection and therapeutic use. An increase was also seen in the number of international collaborations,
authors, countries, sources, affiliations, and diversification of research topics with Latin American and European
countries as the main contributors. However, there are gaps related to the variability of fatty acid composition across
cultivars and long-term health effects. This study provides in-depth insights into the evolution of avocado oil research to

improve the quality of life of the global population.
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1. Introduction

vocado oil (Persea americana) has long been
known for its various health Dbenefits,
including its high monounsaturated fatty acid con-
tents (76.89 g/100 g—84.7 g/100 g) [1,2]. The main
fatty acids composed avocado oil (Av-O) is oleic acid
(41.28—57.93%), followed by palmitic acid
(19.90—29.45%) and linoleic acid (8.44—14.95%) [3].
This fatty acid content not only provides high
nutritional values but also offers various health
benefits, including reducing the risk of kidney dis-
ease, liver disease [4], cholesterol, cardiovascular
disease [5], and caring for hair [6] and skin [7,8].
The publication related to the application of Av-O
in food and supplement having benefits to human
health has increased in recent years [9]. Over the
past two decades, the scientific and industrial

communities have paid more attention to Av-O. The
main reasons to use Av-O are global awareness of
the importance of a healthy diet and the need for
better oil sources [10]. As a consequence, the
research trend of this era does not only discuss the
benefits of Av-O but also post-harvest avocado
technology [11—13], processing technology [14—16],
the proper analysis techniques [17—19] of Av-O to
ensure that Av-O based products consumed is of the
quality according to its claims [20,21].

The increasing trend of Av-O publications either
in the form of original article or review articles has
encouraged researchers to perform some researches
related with Avocado and Av-O including physical
and chemical compositions (fatty acid compositions,
triacylglycerol's and some minor components such
as phenolics, carotenes, vitamins, and phytosterols),
pharmacological activities having the beneficial
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effects to human health, Av-O applications in food
and pharmaceutical products as well as quality
control and its authentication analysis [22—25]. In
the process of literature searching for Av-O studies,
there is often unintentional duplication of research
objectives. Therefore, bibliometric analysis is
needed at the beginning to understand the dy-
namics of research development, identify the most
researched topics, and evaluate the collaboration
network between researchers and institutions [9].
For example, the temporal trend of publications can
show a significant increase in recent years, reflecting
the urgency and relevance of the topic. In addition,
collaboration between countries and institutions
shows that the research being developed is multi-
disciplinary and requires a cross-sectoral approach
[26]. Faced with the need to collect data and analyze
research trends on avocado oil and its fatty acids
over the past two decades, this review aims to find
novelties and research gaps. Thus, this research not
only contributes to scientific knowledge but also
opens up new opportunities for innovation and
product development that can improve society's
quality of life and welfare globally [1].

Some bibliometrics studies related to Avocado
(Persea americana Mill.) and Av-O existed in some
publications. Zakaria et al. has carried out the bib-
liometric study on Avocado including the use of
underutilized parts such as peel and seeds, from the
perspective of green agro-industry [9]. The biblio-
metric analysis on the use of the underutilized by-
products of Av-O in biorefinery leading to the
significant beneficial effects toward environment
has also carried out by Aguilar-Vasquez [27]. Fer-
nando et al. conducted the bibliometrics analysis on

Av-O focusing on scientific contributions toward
gap analyses in Av-O researches in the last ten years
[28]. However, the bibliometrics study focusing on
the global research trends on Av-O and its fatty acid
composition has not been reported yet. The objec-
tive of this study was to use bibliometric analysis for
assessing the global research trends on Av-O and its
fatty acid composition during last ten years from
2004 to 2024.

2. Materials and methods

2.1. Search strategy

An in-depth literature search was conducted
using the Scopus database, one of the global most
critical and comprehensive scientific material col-
lections. Our search of the used references was
based on the PRISMA guidelines [29], as shown in
Fig. 1. The search keywords used to find relevant
articles were (“Avocado Oil” OR “Persea ameri-
cana”) AND (“Fatty Acid”). All searches and docu-
ment retrievals were conducted during July 2024.
The obtained documents were filtered to exclude
some documents based on our search criteria, which
included publication years between 2004 and 2024
and articles published in journals in English only
(Fig. 1). We only included original articles, which are
primary sources and did not include other types of
documents, such as review articles, books, or book
chapters, which are usually secondary sources.

Studies on avocado oil (Av-O) and its fatty acids in
various avocado fruit parts were further analyzed by
adding them to the search string [9]. The additional
searches were performed separately using additional

&
4
Topic, Scope & .
[ Eligibility ] [ Screening } [ Included ]

Articles excluded based on criteria

Document extracted from Scopus
database on July 25, 2024

Keywords: ("avocado oil”
OR "Persea americana’) AND
(“fatty acid™)

1. Publication year: 2004-2024
2. Document type: Article
3. Source type: Journal

Selected articles for bibliometric
analysis

The analysis was carried out using
the help of VOSviewer software
version 1.6.20

4. Language: English

Fig. 1. Search strategy based on PRISMA flow diagram.
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Boolean characters for each avocado fruit part (pulp
OR mesocarp OR flesh*, peel OR skin*, seed*). This
search was also performed to look at the research
slices for each avocado fruit part (pulp OR mesocarp
OR flesh AND peel OR skin*, pulp OR mesocarp OR
flesh AND seed*, peel OR skin AND seed*, pulp OR
mesocarp OR flesh AND peel OR skin AND seed*).

2.2. Data analysis

Two hundred fifty-five articles from 2004 to 2024
obtained from Scopus searches were downloaded in
RIS, CSV, and BibTeX formats. The data were
divided into two categories (research periods) based
on publication distribution: 2004 to 2013 and 2014 to
2024. The aim was to see the evolution of trends. All
documents were subjected to bibliometric analysis
using Biblioshiny [30] and included in the R package
BibliometriX and VOSviewer version 1.6.20 [9] to
analyze, create, and visualize bibliometric networks.
All software is free to download and use and effec-

clearly from only single digits each year from 2004 to
2012 to double digits each year from 2013 to 2024.

3.2. Main information of the collection article

The main information of the collected articles is
presented in Table 1. The database of Scopus pro-
duced 255 articles published from 2004 to 2024. In
the last decade, more articles were published than
in the previous decade. Other data, such as the
number of sources, plus keywords, and author
keywords, were also higher in 2014—2024 than in
2004—2013. This indicates that the topic coverage is
getting wider, and research is getting more specific
in exploring various aspects of avocado oil and its
fatty acids. The number of authors, authors of multi-
authored articles, co-authors per article, and
collaboration index were higher in 2014—2024 than

Table 1. Main bibliometric information on avocado oil and its fatty
acids in the last two decades.

tively performs bibliometric analysis [31]. Description Publication Period
2004—2013 2014—2024
Documents 60 195
3. Result Sources (Journals) 49 134
L Annual Growth Rate (%) 13.8 1.34
3.1. Annual publication trends Document Average Age 13.9 4.25
Average citations per doc 52.7 18.26
Fig. 2 presents the publication pattern of avocado Keyl‘:’"fds Plus | 822 1895
oil (Av-O) and fatty acid research in the last two ﬁﬁihziss Keywords ;;g gzg
decac.les. The nu‘mb.e.r of publications from ‘2004 t0  Authors of single-authored docs 3 3
2024 increased significantly to reach 250 articles. In  Authors of multi-authored docs 217 920
the last decade, the number of publications has  Single-authored docs 3 3
increased rapidly to 195 articles from 60 articles in ~ Co-Authors per Dochum‘:}t . 4.17 5.68
the previous decade. This number has increased  International co-authorships (%) 20 22.56
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Fig. 2. Temporal evolution of scientific publications on avocado oil and its fatty acids research from 2004 to 2024.
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in 2004—2013, indicating more collaboration. The
average number of citations per document in
2014—2024 was lower than in 2004—2013. This
decrease may be due to the period causing more
citations to papers published earlier [9].

3.3. Most productive authors, co-authorship, and
collaboration patterns

The number of productive authors has increased
from 220 authors during 2004—2013 to 923 authors
during 2014—2024. The top 10 productive authors in
the last two decades are presented in Table 2.
Initially, the results of the R BibliometriX analysis
placed the top ten positions based on the number of
publications and the alphabet of the author's name.
These results are not objective because several au-
thors have the same number of publications.
Therefore, a re-analysis was carried out by consid-
ering the fractionalized article data and the order of
authorship in the article for authors with the same
publication as supporting data.

The results of the reanalysis period 2004—2013
showed that Meyer M.D. and Terry L.A. [32,33] from
the Laboratory of Plant Science, Cranfield Univer-
sity, Bedfordshire, UK, published on the analysis of
chemical composition in avocados. While the period
2014—2024, Green H.S. and Wang S.C. [20,21,34]
from the Department of Food Science and Tech-
nology, University of California Davis, Davis, CA,
USA, published a lot of articles related to Av-O
authentication to evaluate its quality and purity. The
analytical methods based on spectroscopy chroma-
tography in combination with chemometrics were
employed for the authentication analysis of Av-O
[25]. The re-analysis results also show that several
authors with the same number of publications and
country of origin have the same the fractionalized
article value. Since these authors often publish

together. However, this result also shows the lack of
international collaboration between authors. This
condition is more clearly analyzed through the
visualization of co-authorship.

Co-authorship relationships among authors were
mapped to investigate the relationships between
each author of a publication they collaborated with.
The mapping is presented through color visualiza-
tion and link lines [26,31]. Fig. 3A shows the co-
authorship relationships between authors who pub-
lished at least one document between 2004 and 2013.
A total of 229 authors met the requirements, 12 of
them had extensive relationships, resulting in 2
different color clusters. Fig. 3B shows the co-
authorship relationships between authors who pub-
lished at least one document between 2014 and 2024.
Nine hundred fifty-seven (957) authors met the re-
quirements, 44 of them had extensive relationships,
resulting in 5 different color clusters. The node size is
proportional to the number of articles published. The
thicker the node size, the more articles there are.

Clusters formed during the publication year of
2014—2024 were found to be more numerous than
those during year 2004—2013. The increased
numbers indicated a significant evolution in terms of
cooperation and complexity from the year period
2004—2013 to year period 2014—2024. Herber D. and
Lu Q.Y., in the period 2004—2013, became authors
with a relatively large number of publications and
co-authorship. Furthermore in 2014—2024, Pedreschi
R. is taken into account as one of the authors with
many publications and extensive co-authorship.

3.4. Most productive countries and collaboration patterns

Table 3 presented top ten (10) productive coun-
tries in the last two decades. As a result from R
BibliometriX analysis, based on the number of
publications and the alphabetical order of the

Table 2. Most prolific author of research publications on avocado oil and its fatty acids in the last two decades.

Rank. Publication Period

2004—2013 2014—2024

Authors (Country) NP AF Authors (Country) NP AF
1 Meyer M.D. (United Kingdom) 3 133 Green H.S. (USA) 8 3.45
2 Terry L.A. (United Kingdom) 3 1.33 Wang S.C. (USA) 8 3.45
3 Yanty N.A.M. (Malaysia) 3 1.00 Pedreschi R. (Chile) 8 1.03
4 Marikkar J.M.N. (Malaysia) 3 1.00 Defilippi B.G. (Chile) 7 0.83
5 Hernandez-Brenes C. (Mexico) 3 0.54 Sivakumar D. (South Africa) 5 1.35
6 Wang X. (Israel) 3 0.53 Ariza-Ortega J.A. (Mexico) 4 0.81
7 Kobiler I. (Israel) 3 0.53 Machado M. (Portugal) 4 0.79
8 Lichter A. (Israel) 3 0.53 Pintado M. (Portugal) 4 0.79
9 Leikin-Frenkel A. (Israel) 3 0.53 Mendonga C.R.B. (Brazil) 4 0.79
10 Prusky D. (Israel) 3 0.53 Yahia E.M. (Mexico) 4 0.72

NP: Number of Publications.
AF: Articles Fractionalized.
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Fig. 3. Distribution of collaborative relations between authors in avocado oil and fatty acid research. A: 2004-2013, B: 2014-2024.

Table 3. The most productive country in publishing research on avocado
oil and its fatty acids in the last two decades.

Rank. Publication Period

2004—2013 20142024

Country NP TC  Country NP TC
1 Mexico 41 505 Mexico 225 401
2 Spain 35 298  Brazil 160 495
3 Brazil 27 122 USA 101 264
4 USA 26 762 Chile 79 285
5 Israel 15 48 China 69 39
6 South Africa 13 121  Spain 51 49
7 UK 9 291  South Korea 38 32
8 Malaysia 9 101  Portugal 37 25
9 New Zealand 6 64 South Africa 34 110
10 France 6 ND  Egypt 31 88

TC: Total Citation.
ND: Not Detected.

country names. Because several countries have the
same number of publications, the data on the
number of article citations from each country is
added as a consideration. Interestingly, some
countries with a large number of publications have
fewer citations. From 2004 to 2013, Israel, New
Zealand, and France were in the top 10 countries
with the most publications but outside the top 10
countries with the highest number of citations. The
same happened to China, Spain, South Korea,
Portugal, and Egypt from 2014 to 2024. Publication
of Av-O and its fatty acid compositions for the past
two decades has been dominated by the countries of
the American continent. Mexico is one of the
countries that has maintained its existence for the
past two decades. In 2004—2013, Mexico was in the
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top position out of 30 countries that had ever pub-
lished. In the following decade, there was an in-
crease in the number of productive countries to 40,
with Mexico still being the most productive country.
Co-authorship relations between countries were
mapped to investigate the relationships between
each country researchers collaborated with. The
mapping is presented through color visualization
and link lines [26,31]. Fig. 4A showed the co-
authorship links between countries that published at
least one document between 2004 and 2013. A total
of 30 countries met the requirements, 6 of which had
extensive relations, resulting in 3 different color
clusters. Fig. 3B showed the co-authorship links be-
tween countries that published at least one docu-
ment between 2014 and 2024. A total of 43 countries
met the requirements, 28 of which had extensive
relations, resulting in 8 different color clusters.

3.5. Distribution and impact of research journals on
avocado oil and its fatty acid compositions

Table 4 listed the ten most relevant sources over
two decades, which are sorted by the number of

A

nethesiands

&, vosviewer
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spain

publications followed by the number of citations. In
2004—2013, 49 relevant sources were found, and in
2014—2024, 134 were found. The top 10 sources from
the two periods focused heavily on the development
of avocado oil as a food ingredient [35—37]. Journal
of Agricultural and Food Chemistry, as the most
relevant source from 2004 to 2013, experienced an
increase in the number of publications in 2009 to
four from only one document. However, this in-
crease only occurred every year in the next period.
Unlike Food Chemistry source, although 2004—2013
it was in second place, the growth in the number of
publications continued to increase by one document
every three, two, or even once a year. This explained
why Food Chemistry become the most relevant
source in the period 2014—2024.

Another factor that influences this relevance is the
h-index score of the local impact source. This score
shows how often each article from the source is cited
in the collection of articles analyzed. Of course, this
score is used to see the impact obtained by the
source from each related article published [9,31].
Several sources from 2004 to 2013 showed the
number of publications in line with their impact, for
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Fig. 4. Distribution of collaborative relations between countries in avocado oil and fatty acid research. A: 2004—2013, B: 2014—2024.

Table 4. Relevant sources for research on avocado oil and its fatty acids in the last two decades.

Rank. Publication Period

2004—2013 20142024

Source NP TC Source NP TC
1 Journal of Agricultural and Food Chemistry 5 360 Food Chemistry 6 188
2 Food Chemistry 4 543 Scientia Horticulturae 6 92
3 Food Research International 2 219 Foods 5 11
4 Journal of Bioenergetics and Biomembranes 2 62 Journal of Food Composition and Analysis 4 93
5 Physiological and Molecular Plant Pathology 2 14 Molecules 4 67
6 Asian Journal of Chemistry 2 ND Food Chemistry Advances 4 14
7 Critical Reviews in Food Science and Nutrition 1 372 Horticulturae 4 5
8 Journal of Nutritional Biochemistry 1 173 JAOCS, Journal of The American Oil Chemists' Society 3 254
9 Meat Science 1 132 Postharvest Biology and Technology 3 107
10 Veterinary Journal 1 102 European Journal of Lipid Science and Technology 3 100
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example, the Journal of Agricultural and Food
Chemistry (5 publications, h-index 5). Likewise, for
2014—2024, for example, Food Chemistry with 6
publications and h-index of 5. However, the high
number of publications is not always in line with its
impact; for instance, in 2014—2024, Horticulturae
having 4 publications with h-index of 1.

3.6. Co-occurrence analysis of author keywords

The larger nodes and words generally indicate the
greater keyword weight. The shorter distances
indicate stronger relationships between 2 nodes.
Thicker lines indicate more frequent occurrences of
the two keywords. In Fig. 5, we can see a visuali-
zation of the research focus. In 2004—2013, avocado
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the use of unsaturated fatty acids in modulating
apoptosis in cancer cells [47,48].

3.7. Distribution of publications with the most productive
affiliates

Table 5 listed the ten most relevant affiliates over
the two decades. These affiliates are ranked by the
number of publications followed by the level of
affiliate production over time as a consideration.
The level of affiliate production is assessed based on
the year of first publication in that period, the
number of publications when first published, and
the continuity of the affiliate in publishing each
year. As recorded during 2004—2013, 78 institutions
have published research on Av-O and its fatty acids,
including the Federal University of Pernambuco.
This university is one of the institutions that origi-
nated in Brazil. During 2004—2013, this institution
only started publishing in 2013 with 11 articles. In
contrast to Cranfield University in the UK, this
institution started publishing in 2008 with two arti-
cles. It continued to increase in the following years
until seven publications at the end of 2013. Pontificia
Universidad Catodlica de Valparaiso from Chile is
the most productive institution out of 296 other in-
stitutions published in 2014—2024. During that
period, Pontificia Universidad Catdlica de Valpar-
aiso published its article again in 2016 as many as 1
article and continued to increase until 2024.

3.8. Articles with the most popular cited

Of the total 60 articles from 2004 to 2013, only 58
articles have been cited. Referring to Table 6, the
article “Hass Avocado Composition and Potential
Health Effects” has the highest citation. This article
broadly discusses the nutritional and phytochemical

composition of avocados. This composition includes
proximate analysis, minerals, vitamins, and lipids.
This content is then linked to its role in cardiovas-
cular health [49]. In 2014—2024, out of a total of 195
articles, only 176 were cited. In this period, the
article entitled “The Influence of Fatty Acids on
Tribological and Thermal Properties of Natural Oils
as Sustainable Biolubricants” became the article
with the highest citation. This article discusses using
natural oils, such as avocados and other oils, as
sustainable lubricants. These oils were analyzed for
thermogravimetry and viscosity. It also discusses
the influence of fatty acid composition on tribolog-
ical performance [50].

Other articles in the top 10 highest citations dur-
ing the period of 2004—2013 and 2014—2024 discuss
many factors which influence the profile and
composition of fatty acid composition of Av-O.
Some influencing factors are harvest and post-har-
vest periods [51], level of ripeness and growing area
[52] and extraction methods [53,54]. The number of
citations of articles in the period 2004—2013 is
known to be higher than in the period 2014—2024.
The longer an article is published, the more time it
has to be cited by other researchers. In addition,
research published in the early period may likely
have covered new and highly relevant topics.
Contributing to attracting more attention and cita-
tions [9].

3.9. A bibliographic search of avocado oil and its fatty
acids based on fruit part

The development of Av-O research trends en-
courages more comprehensive exploration. Avo-
cado oil, sourced from pulp, is now expanding to
other parts of the fruit, such as seeds [48] and skin
[55]. Fig. 6A showed the number of publications on

Table 5. The most productive affiliation publishing research on avocado oil and its fatty acids in the last two decades.

Rank. Publication Period

2004—2013 20142024

Affiliation NP Affiliation NP
1 Federal University of Pernambuco 11 Pontificia Universidad Catélica de Valparaiso 22
2 Cranfield University 7 Universidad Michoacana de San Nicolds De Hidalgo 21
3 University of California 7 Universidade Catélica Portuguesa 19
4 University of Kwazulu-Natal 6 Instituto Politécnico Nacional 17
5 Universidad Politecnica de Valencia 6 Tshwane University of Technology 16
6 Inst. Nac. Cardiol. Ignacio Chavez 5 Chinese Academy of Tropical Agricultural Sciences 15
7 Institute of Technology and Storage of 5 Universidade de Franca 13

Agriculture Products
8 Charles Sturt University 5 Universidad Nacional Agraria La Molina 13
9 Ciudad Universitaria 5 Griffith University 13
10 The New Zealand Institute for Plant and 5 University of California Davis 13

Food Research Limited




Table 6. The most cited article on avocado oil and its fatty acids in the last two decades.

Rank. Publication Period

2004—2013 2014—2024
Article DOI TC TC per Article DOI TC TC
year per year

1 Dreher M.L., 2013, Critical 10.1080/10408398.2011.556759 372  31.00 Reeves C.J., 2015, Tribology 10.1016/j.triboint.2015.04.021 187 18.70
Reviews in Food Science International
and Nutrition

2 Villa-Rodriguez J.A., 2011, 10.1016/j.foodres.2010.11.012 189 13.50 Prescha A., 2014, JAOCS Journal of 10.1007/s11746-014-2479-1 152 13.82
Food Research International the American Oil Chemists' Society

3 Ozdemir F., 2004, 10.1016/j.foodchem.2003.08.012 189  9.00 Duarte P.F., 2016, Ciéncia Rural 10.1590/0103-8478cr20141516 102 11.33
Food Chemistry

4 Lu Q.Y,, 2005, The Journal of  10.1016/j.jnutbio.2004.08.003 173 8.65 Alkhalaf M.I, 2019, Journal of King 10.1016/j.jksus.2018.10.010 88  14.67
Nutritional Biochemistry Saud University - Science

5 Haiyan Z., 2007, 10.1016/j.foodchem.2005.12.039 157 8.72 Krumreich F.D., 2018, Food Chemistry 10.1016/j.foodchem.2018.03.048 84  12.00
Food Chemistry

6 Rodriguez-Carpena J.G., 2012, 10.1016/j.meatsci.2011.06.007 132 10.15 Kilaru A., 2015, BMC Plant Biology 10.1186/s12870-015-0586-2 77 7.70
Meat Science

7 Berasategi I., 2012, 10.1016/j.foodchem.2011.11.018 121 9.31 Donetti M., 2014, Journal of Food 10.1016/j.jfca.2013.11.011 71 6.45
Food Chemistry Composition and Analysis

8 Lu Q.Y., 2009, Journal of 10.1021/j£90183%h 115 7.19 Davila J.A., 2017, Bioresource 10.1016/j.biortech.2017.06.063 68 8.0
Agricultural and Technology
Food Chemistry

9 Henrotin Y., 2005, 10.1016/j.tvj1.2004.08.014 102 5.10 Pedreschi R., 2014, Postharvest 10.1016/j.postharvbio.2014.01.024 66  6.00
The Veterinary Journal Biology and Technology

10 Meyer M.D., 2008, Journal 10.1021/j£8011322 86 5.06 Dos Santos M.A.Z., 2014, JAOCS 10.1007/s11746-013-2289-x 65 591

of Agricultural and Food
Chemistry

Journal of the American Oil
Chemists' Society

TC: Total Citation.
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Av-O and its fatty acids, focusing on each part of the
avocado fruit. Several publication slices, such as
seeds and skins, are considered waste [56]. These
publications discuss chemical content [57], activity
[58], and their utilization [59]. Other slices are be-
tween publications on pulp, skin, and seeds [3].
These publications discuss a lot about the compar-
ison of chemical composition profiles [3,60] to
metabolomic analysis [43,61] and oil authentication
[56,62] from the three parts of the avocado fruit.
Fig. 6B showed the subject areas of publications
for each part of the avocado fruit. Pulp, seed, and
skin are the most frequently used titles and key-
words in agriculture, chemistry, biology, and phar-
macy publications [9]. Publications in agricultural
and biological sciences discuss post-harvest tech-
nology to obtain the maximum chemical content of
avocado oil [63]. The fields of chemistry, pharma-
cology, toxicology, and pharmaceutics discuss the
chemical composition analysis [64] and activity of
avocado oil [65]. Engineering and physics fields

discuss equipment's effectiveness [66] in obtaining
avocado oil and its use as renewable energy [67].

3.10. Fatty acid composition of avocado oil

Table 7 showed the fatty acid composition of Av-
O. The search was controlled on Hass avocado
variants extracted using the Soxhlet method and
analyzed using Gas Chromatography-Flame Ioni-
zation Detector (GC-FID). The analysis of the fatty
acid composition focused on differences in growing
location and avocado fruit parts. The study was
carried out on major fatty acid components only,
although the current trend in analysis has reached
minor fatty acid components [15].

Avocado contains fruit oil with a low saturated
fatty acid (SFA) composition (<30%) and most of the
unsaturated fatty acids, such as monounsaturated
fatty acids (MUFA) and polyunsaturated fatty acids
(PUFA) [68]. Oleic acid is one of the MUFA com-
ponents, with the highest composition reaching

A
“Avocado Oil” OR “Persea americana™ AND “Fatty Acid”
(255 article)
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Fig. 6. A bibliographic of avocado oil and its fatty acids based on fruit part. A: Number of publications, B: Publication subject area.

Table 7. Fatty acid composition of avocado oil.

Country of Origin Part Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic Ref
C16:0 C16:1 C18:0 C18:1 C18:2 C18:3
Mexico Pulp 2259 +023 11.63 +0.13 0.24 + 0.02 49.19 + 057 1472 + 0.06  1.63 + 0.16 [68]
Uruapan, Mexico Pulp 209 + 0.3 9.08 + 0.1 0.644 + 0.01 612 +14 13.0 +£ 0.3 152 + 0.1 [64]
Zapotl'an, Mexico Pulp 21.83 9.073 0.366 52.51 15.05 1.170 [56]
USA Pulp 2224 +0.05 13.14 +0.01 0.93 + 0.08 47.69 + 0.03 14.47 + 0.01 1.54 + 0.00 [68]
Lima, Peru Pulp 2750 +129 1313 +146 NR 3944 +227 1895 +1.61 0.97 + 0.12 [11]
Sao Paulo, Brazil Pulp 2796 +0.03 16.25+0.03 0.60 + 0.03 36.57 +0.01 1633 +0.01 0.81 + 0.00 [65]
Rabat-Sale-Kenitra, Pulp 2091 +0.03 9.82 + 0.02 0.49 + 0.07 5453 + 0.05 1293 +0.03  0.90 + 0.03 [45]
Morocco
Rabat-Sale-Kenitra, Pulp 2094 +0.05 9.83 + 0.04 0.44 + 0.08 5451 + 012 1296 + 0.04 0.88 + 0.04 [1]
Morocco
Tenerife, Spain Pulp 195+ 158 10.3 + 1.39 0.525 + 0.02  57.1 + 4.10 11.6 + 2.17 0.655 + 0.13  [69]
Donja Bistra, Croatia Pulp 2034 +0.22 8.58 +0.14 0.45 + 0.03 57.93 + 0.52  8.44 + 0.22 0.000 [3]
New Zealand Pulp 20.61 +0.16 10.31 +0.03 0.30 + 0.01 5097 + 0.30 1610 + 0.11  1.72 + 0.02 [68]
Australia Pulp 25.63 +0.11 7.29 + 0.05 0.45 + 0.16 4259 + 016 20.87 +0.10 3.19 + 0.06 [68]
Zapotl'an, Mexico Seed 22.75 6.430 2.607 37.47 22.90 0.505 [56]
Donja Bistra, Croatia Seed 2945 +0.60 8.72 + 0.33 0.000 41.28 + 0.67 14.95 + 0.40  0.000 [3]
Zapotl'an, Mexico Peel 23.66 7.920 0.912 56.54 10.97 0.000 [56]
Donja Bistra, Croatia Peel 19.90 + 0.44  7.60 + 0.11 0.55 + 0.02 56.79 + 0.50 11.62 + 0.34 1.33 + 0.01 [3]

NR: Not Reported.
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37.47—64.87% [56]. This is followed by palmitic acid
as SFA with a composition of 19.90—29.45% and
linoleic acid as PUFA with a composition of
8.44—14.95% or even higher [3]. The proportional
distribution of SFA, MUFA, and PUFA in avocado
oil is influenced by many factors, including
geographical origin [68,69]. Other parts of the avo-
cado fruit, such as the skin and seeds that are also
explored for their oil content, show an interesting
fatty acid composition to discuss. Proportionally, the
fatty acid content in the seeds is lower than the pulp.
However, the skin shows almost the same propor-
tion [3,56]. Some current research trends also
investigate the authenticity of avocado oil, claiming
that it is extracted from its pulp [21,70].

4. Discussion

Bibliometric analysis of Av-O and its fatty acid
composition over the past two decades reveals
several important insights related to identifying the
research trends and collaborations, evaluating sci-
entific impact, and productivity levels [31]. The main
elements considered in this analysis are publication
indicators, citation indicators, and network analysis
[9]. Data from each component is linked to each
other to rank the analysis results. The productivity
of Av-O publications and its fatty acid composition
in 2004—2024 did not indicate an exponential yearly
increase. During the research period, fluctuations
were caused by various factors. Several factors
suspected of influencing are funding, research in-
terest, technological advances, the scarcity of
avocados, and collaboration between researchers
[9].

Collaboration between researchers is one of the
most influential factors [9,31]. Although the results
of the analysis of authors of multi-authored docs in
both periods were much higher than authors of
single-authored docs, international co-authorships
only reached 20%. This result was verified through
the composition of fractionalized articles, which
showed the same value for many researchers with
joint publications and the same country of origin.
The results of the VOSviewer co-authorship anal-
ysis strengthen this suspicion where grouping
generally occurs only between authors from Latin
American countries or Europe, especially the UK
and USA.

This country condition is one of the focuses of
attention, considering that countries with the high-
est avocado production are different from countries
that generally have superior and sophisticated
analysis instruments. Latin American countries such
as Mexico, Colombia, Brazil, Chile, and Peru are

productive avocado countries [71]. Meanwhile, so-
phisticated analysis technology is generally located
in mainland Europe, such as the UK, Spain,
Netherlands, France, Germany, and several other
countries, such as Australia and the USA [20,21].
Several articles with the highest citations appear
from the ten most productive authors, countries,
affiliations, and sources. However, the UK, the USA,
and several other European countries have domi-
nated the most productive publication sources over
the past two decades.

The bibliometric analysis also identified several
recurring keywords in the literature, including the
nutritional composition of Av-O [60,64], its health
benefits [72], as well as its potential applications in
food [73], cosmetics, and nutraceuticals [74]. Recent
research has focused on the antioxidant properties
of avocado oil [43,66] and its role in cardiovascular
health [75—77], emphasizing its high content of
monounsaturated fats [1,69] and other bioactive
compounds [14,66]. The growing interest in sus-
tainable and environmentally friendly extraction
methods [66,78] is also a growing research hotspot
reflecting broader environmental concerns in the
food industry.

This review highlights some of the most cited
publications and influential authors that have sha-
ped the current understanding of avocado oil's
chemical profile and health benefits. The explora-
tion extends through the identification of the
chemical profile of avocado oil from different
growing regions [68], varieties [64], post-harvest
treatments [63], extraction methods [79], analytical
methods [80], and even unused fruit parts such as
skin and seeds [57,58]. These contributions provide
basic knowledge about avocado oil's chemical
composition, including the carotenoid, phenolic,
and lipid profiles, triacylglycerols, tocopherols, and
fatty acids [64].

Analysis of fatty acid composition in oil is
important for health, quality, and stability consid-
erations. Monounsaturated fatty acids (MUFA) are
good for heart health because they can lower LDL
(Low-Density Lipoprotein) cholesterol levels and
increase HDL (High-Density Lipoprotein) choles-
terol [65]. Meanwhile, polyunsaturated fatty acids
(PUFA) can reduce inflammation, lower blood
pressure, and support heart health. High unsatu-
rated fatty acids in oil composition indicate better
quality. Fatty acid composition is also recognized as
a parameter of the oil stability [81]. Although high
unsaturated fatty acid content indicates Dbetter
quality, it also shows that the oil is susceptible to
oxidation reaction. As a consequence, the oil pro-
duced tends to be more easily damaged when
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exposed to heat, air, or light, affecting the oil's shelf
life, taste, and aroma [82].

5. Conclusion

This bibliometric study reveals significant trends
in avocado oil and fatty acid composition research
from 2004 to 2024. In the last two decades, there has
been an increase in the number of publications, in-
ternational collaborations, authors, countries, sour-
ces, affiliations, and diversification of research topics.
Key findings indicate that Latin American and Eu-
ropean countries are the main contributors to this
research, with the focus shifting from fundamental
analysis of the chemical composition of avocado oil
to practical applications such as adulteration detec-
tion and therapeutic use. However, several gaps
need to be bridged, including studies on the vari-
ability of fatty acid composition across cultivars and
the long-term health effects of avocado oil con-
sumption. Further in-depth research and well-
designed clinical trials are needed to validate the
health benefits of avocado oil and further explore its
potential applications. This study enriches the sci-
entific literature and opens up new opportunities for
product innovation that can improve the global
population's quality of life and well-being.
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