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Abstract

Capparis spinosa L. is a perennial plant adapted to hot, arid environments, commonly found among rocks and sandy soils
across parts of Europe, Africa, and Asia. Despite its limited global distribution, its unopened flower buds hold the highest
commercial value. This study aimed to identify publication metrics to provide a comprehensive overview of the evolution of
research on this species. Scientometric tools, which assess scientific development over time based on quantitative indicators,
were employed to track and analyze trends in the field. The Web of Science database and the Rayyan® application were used
to conduct a bibliographic survey. Results indicate that C. spinosa has long been used in traditional medicine to treat various
ailments, with different plant parts—stems, leaves, fruits, and flowers—studied in relation to the cultural and medicinal
practices of specific regions. Research has also examined the plant’s adaptation to harsh climates and its properties as a salted
delicacy. Investigations have focused on taxonomy, chemical composition, and potential health benefits. Overall, findings
suggest that while C. spinosa remains a relevant subject of scientific inquiry, the body of knowledge produced is still strongly
concentrated in countries with historical and cultural ties to the species.
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Practical Application: This is the first scientometric study on Capparis spinosa L. conducted in Brazil, mapping global research
trends on the species. The plant’s resilience to arid environments, nutritional value, and potential health benefits make it
promising for regions of Brazil facing water scarcity. By consolidating existing knowledge, this work supports assessing the
feasibility of introducing C. spinosa cultivation in the country, fostering agricultural diversification, and creating opportunities

for the food and pharmaceutical sectors, as well as stimulating further national research.

1 INTRODUCTION

Capers (Capparis spinosa L) are perennial plants that grow
in specific environments, such as rocky areas characterized by
hot and dry conditions. Although the plant produces fruit, its
most commonly consumed and commercially valued part is
the flower bud (Alzahrani et al., 2021; Chedraoui et al., 2017).

The flower is commonly found in European countries such
as Spain and Italy, particularly, as well as in parts of the Medi-
terranean region. However, its natural distribution extends as
far as China, encompassing African countries like Egypt and
Algeria, and Asian countries such as Iran (Inocencio et al., 2006;
Stefanucci et al., 2018).

According to historical accounts, capers were already part
of the local culture in northwestern China around 2800 BCE,
having been uncovered in tombs located in Chinese districts.
In parts of Europe, they were appreciated both as a culinary
ingredient and for medicinal purposes, becoming integrated
into distinct cultural practices even before being subject to
exportation (El Finou et al., 2024; Jiang et al., 2007).

Due to its wide natural geographic distribution, capers have
played an important historical role across various cultures. Their

most common use has been in traditional medicine, targeting
different ailments depending on the region. Moreover, different
parts of the plant such as the stem, leaves, fruits, and flowers have
been used in specific ways, according to the cultural and medic-
inal context of each area (Grimalt et al., 2018; Zhu et al., 2022).

Due to its consumption and production in various regions,
a wide range of studies has been conducted, from food science
research investigating the presence of specific compounds, to
botanical studies aimed at understanding its taxonomy and
medicinal applications, with the goal of evaluating the potential
health benefits of its intake (Lo Bosco et al., 2019; Sun et al,,
2023, 2024).

This diversity of knowledge generated through published
articles over the years has contributed to reshaping and enhanc-
ing the scientific community’s understanding of capers. As noted
by Guerrero-Bote and Moya-Anegén (2015), the significant
growth in research within the field of food science must be
emphasized in order to fully grasp the importance of this raw
material in that context.

One of the tools used to compile and analyze the evolution
of research within a specific subject area is scientometrics.
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Developed by Russian scientists Nalimov and Mulchenko
(1969/1971), scientometrics emerged with the aim of evaluat-
ing the development of research conducted at the time, and was
defined as an informational process.

Naturally, it is not possible to evaluate all studies on the
same level, as they encompass different topics, varying degrees
of depth, and a complex web of interrelated issues that form an
intricate network of information. However, through this tool, it
is entirely feasible to assess the evolution of research in central
aspects, placing greater emphasis on general metrics rather than
the intrinsic quality of the materials analyzed (Bldzquez-Ruiz
etal, 2016, p. 1041).

Thus, the objective of this study was to collect data and
refine the search using tools such as the Web of Science (WOS),
retaining in the database only content directly related to the
main topic with the support of the Rayyan® application.

Additionally, efforts were directed toward characterizing
and translating the dataset in order to understand the progress
of research focused on the specific attributes of capers, identi-
fying key elements such as countries, authors, and universities,
along with other relevant information obtained through the R
Studio® software.

1.1 Relevance of the work

This study provides a comprehensive scientometric as-
sessment of research on Capparis spinosa L., a perennial spe-
cies adapted to arid environments and culturally significant
in various regions. Using the Web of Science database and
Rayyan® application, we mapped publication trends, revealing
its long-standing use in traditional medicine and as a valued
culinary product. Analyses highlighted investigations into its
taxonomy, chemical composition, and bioactive properties,
alongside studies on its environmental resilience. The findings

underscore that scientific output remains strongly linked to
countries with historical ties to the plant, offering valuable
insights for expanding research beyond traditional geographic
and cultural boundaries.

2 MATERIAL AND METHODS

For the development of the study material, the WOS plat-
form was used, a database managed by Clarivate and made
available in Brazil through an agreement with the Coordination
for the Improvement of Higher Education Personnel.

The research strategy for the bibliographic records was
based on a keyword search using the terms “Capper AND
Capparis spinosa” The time frame selected was from 1958 to
2024, with no language restrictions.

For the identification of relevant articles, an initial set of
1,340 documents was retrieved using the specified keywords
and exported in “bib” format. The raw data extracted from
WOS were then uploaded to the Rayyan® platform for article
screening. The inclusion criterion was based on the relevance
of each document to the topic, and those not related to capers
in any meaningful way were excluded.

From the selected documents, a new list was created with-
in WOS, and the refined dataset was exported again in “bib”
format for further analysis in the statistical software RStudio®
version 4.3.2 (2023).

3 RESULTS AND DISCUSSION

The infographic (Figure 1) illustrates how data extraction
yielded information on publications, beginning with the earliest
in 1958 and extending through 2024, encompassing a total of
483 documents, including original research articles and review
papers, sourced from 312 distinct publications.

Figure 1. Infographic of general information extracted from the Web of Science database.
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Despite involving over 1,600 authors and citing more than
13,000 references, the topic exhibits a modest annual growth
rate of only 1.06%. Nevertheless, international co-authorship ex-
ceeds 20%, primarily due to the contributions of Mediterranean
countries in collaboration with the broader global community,
as this region is the leading producer of commercial capers.

Brazil is not among the countries contributing to research
on capers and shows no collaborative ties with caper-producing
nations. This can be partly attributed to Brazil’s lack of significant
caper cultivation, with its role limited to that of an importer of
the product, primarily in the form of acidified preserves.

3.1 Sources

The analysis of Figure 2A reveals a growth trend in the
number of publications over the past 25 years (1998-2023).
Although the first publication appeared in 1958, with no subse-
quent records until 1976, it is possible to observe a clear upward
trend in the volume of published material.

The peak of this growth was observed in 2023, with a total
of 45 published articles. This increase may be correlated with
the pandemic period, during which there was a rise not only
in publications on capers but across a wide range of scientific
topics. Although the number of publications in this specific field

Figure 2. (A) List of the number of articles published on capers over the years. (B) Average number of citations involving capers over the years.
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remains relatively low compared to other areas, the observed
growth is considered significant (Else, 2020; Lee et al., 2023).

The average number of citations also reflects this trend,
as illustrated in Figure 2B, which shows a consistent citation
rate over the past 25 years (1999-2024), with a peak of three
citations in 2005.

It is likely that this figure is lower than citation volumes
observed in more commonly studied fields. However, direct
comparison is not feasible, as there is no comparable dataset
available, and there are no scientometric studies specifically
focused on preserved products or edible flowers used as deli-
cacies, such as capers.

Nonetheless, it is important to consider that the caper is
native to a highly specific region and is not widely studied
across different parts of the world due to factors related to its
production, cultural relevance, and plant accessibility.

Among the countries involved in academic research on
capers, Tunisia stands out through the University of Tunis El
Manar, due to its direct connections with key authors in the field.
Although not a major producer, the country has made significant
contributions through researchers such as Tilili, Khaldi, Nasri,
Triki, and Saadaoui, whose work has laid the foundation for the
caper research field. These scholarly connections also extend to
other countries, including Spain and Turkey.

The correlation analysis presented in Figure 3 reveals that
some authors hold multiple affiliations, both with institutions
in their home countries and with universities abroad. For in-
stance, the author Fici, despite his strong association with the

University of Palermo, Italy, also maintains a minor affiliation
with the Islamic Azad University in Iran. This situation is likely
the result of collaborations established during the publication
of scientific articles.

When examining the relationship between countries and
authors, Tunisia stands out with strong connections to five
authors—Tilili, Khaldi, Nasri, Triki, and Saadaoui—surpassing
even more prominent caper-producing countries such as Italy
and Spain.

Although multiple author-to-author connections exist, uni-
versities tend to maintain strong ties with their national affiliates.
These are not considered international partnerships, as their
collaborations remain primarily with researchers from their
own countries. This is evident, for example, in the University
of Tunis El Manar, which is closely linked to Tunisia through
its researchers.

3.2 Journals and authors

Among the main journals, we can see in Figure 4A that
Plants-Basel stands out with 11 documents, and Journal of Agri-
cultural and Food Chemistry and Journal of Ethnopharmacology
have 9 documents. It is possible to identify that different strands
of research can study capers, demonstrating a certain variety of
uses, even if there are few publications.

In addition to scopes aimed at agronomy and chemis-
try, it is possible to identify important journals in the field
of natural compounds, aimed at medicine, biology, botany,
and pharmacology.

AU_UN: correlating universities; AU: authors (AU); AU_CO: countries of origin of publications.

Figure 3. 3-point graph correlating Universities, authors, and countries of origin of publications studying capers.
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Figure 4. (A) Spiral of the main journals that have published on capers, (B) most relevant authors within the database analyzed, and (C) most
relevant affiliations in terms of number of publications.

Food Sci. Technol, Campinas, 45, 547, 2025 5



Capers: A Scientometric Analysis

As mentioned above, the five authors linked to the Univer-
sity of El Manar in Tunis are also the most important authors
in the field. Khaldi and Tlili have 13 documents, followed by
Ozcan with 11, and the others with 9 documents, as can be
seen in Figure 4B.

In quantitative terms, Selcuk University, located in Konya,
Turkey, stands out for its number of academic publications,
surpassing more traditional institutions such as the University
of Palermo in Italy.

Moreover, Turkey demonstrates a significant presence in
the scientific literature on capers, being the country of origin
for the majority of contributing authors, as illustrated in Figure
4C. Additionally, Turkey has amassed an impressive total of 84
publications related to the topic of capers.

Other universities also emerge in this field, primarily as-
sociated with regions where caper cultivation occurs, such as
areas in the Mediterranean, Europe, and Asia.

An analysis of citation counts within the selected database
in relation to the contributing authors (Figure 5A) reveals the
recurrence of several highly influential authors who also rank
among the most frequently cited locally. Notable examples
include Khaldi and TIili, each with 226 citations, followed by
Triki with 166 citations and Nasri with 118.

Although Fici is not among the most prominent authors
in terms of relevance, he has accumulated a considerable num-
ber of citations, totaling 102 in the local database. Conversely,
Hernandez is regarded as more relevant than Rivera, despite
having only 19 citations, whereas Rivera has 85 local citations.

These differences can be attributed to the fact that the topics
addressed vary, and although they all concern the same product,
capers, they are approached from different perspectives. Depend-
ing on the subject matter, one author may be cited more frequent-
ly than another, based on the specific focus of the publication.

Itis important to note that the relevance data presented here
are based solely on the number of local citations an author has
received, without considering the content of the article in which
the author is cited or contributes as a co-author.

Analyzing Figure 5B, it becomes evident that Ozcan has
established himself as a key reference in the field, primarily
due to publications released between 1999 and 2005. Fici also
has earlier publications, although the majority of his work has
been published since 2014, with a relatively consistent output
in subsequent years.

Triki stands out for his publication volume between 2009
and 2011, while Tlili is notable for having published every 2
years between 2015 and 2019. The period from 2007 to 2023 was
undoubtedly the most prolific for the topic, with contributions
from prominent authors such as Khaldi and Ozcan M.M.

3.3 Countries

As shown in Figure 6A, caper-producing countries tend to
publish more articles independently, reflecting a higher level
of direct involvement and a self-sufficient academic output on
the topic.

In contrast, non-caper-producing countries, such as the
USA and Algeria, often form partnerships with producing
countries to conduct related research. These collaborations
result in joint publications that are counted for both countries,
highlighting the presence of international cooperation.

In such cases of international collaboration, research re-
sources, particularly analytical equipment, are frequently pro-
vided by non-producing countries, aiming to offset the lack of
domestic production with the expertise and specialized knowl-
edge offered by producing nations.

Figure 5. (A) Most cited authors in the Web of Science database. (B) Authors’ output over the years with a color scale from blue to purple indi-

cating 1-6 publications per year.
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Figure 6. (A) Most relevant countries in terms of number of publications with a strong blue color scale for publications from multiple countries
and light blue for publications from only one country involved. (B) World map with the geographical distribution and frequency of scientific
production on capers.
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According to the scientific output by country (Figure 6B),
the topic appears to be concentrated in a few key nations, par-
ticularly Iran, China, Turkey, Italy, and Spain.

Once again, factors such as academic interest in the sub-
ject and the availability of the product for study contribute
to this distribution. Other countries, such as Canada, Aus-
tralia, the USA, and Mexico, have also published research
on the topic.

In South America, only Argentina appears as a country
that both studies and cultivates capers. This includes private
enterprises such as Alcaparras Argentinas, a company dedicated
to supporting local producers and maintaining the cultivation
of capers in the country (Gonzalez et al., 2010).

Brazil, by contrast, does not present any publications fo-
cused on this topic, likely reflecting the absence of caper cultiva-
tion within the country and the limited popularity of preserved
capers in Brazilian popular culture.

Figure 7A shows that the analyzed studies contain spe-
cific keywords that provide insights into the research area
to which they belong. It is possible to observe terms related
to biochemical analysis processes for the identification of
specific compounds, such as extracts and antioxidant ac-
tivity, as well as words indicating studies focused solely on
the plant’s botanical nature, such as the term “plants” or its
scientific name, which appears in various forms: “spinosa”
and “Capparis spinosa L

Given that this plant presents interesting characteristics
across multiple research domains, there is a blend of keywords
from different academic fields, as previously discussed, reflecting
its publication across diverse scientific journals.

Additionally, keywords related to compounds of interest,
such as quercetin and polyphenols, and specific functions,
including antioxidant capacity and antibacterial activity, are
also observed.

In addition to searching for its compounds, the use of words
such as “rats,” “in vitro,” and “growth” suggests research aimed
at understanding the mechanisms related to the absorption
of the plant’s compounds, how they are modified in different

organisms, and how these compounds behave.

Through the construction of the dendrogram in Figure 7B,
three major clusters can be identified. Despite some overlapping
or related terms, they form distinct groups concerning the the-
matic focus of the analyzed studies.

The first cluster, which is the smallest, comprises four terms:
“Antioxidant activity,” “Flavonoids,” “Medicinal plants,” and
“Oxidative stress.” Analyzing the relationships among these
terms, this group can be interpreted as representing biochem-
ical factors associated with research on the plant’s potential as
a medicinal resource.

The second cluster includes terms such as “Extracts,”

“Plant,” Spinosa,” and “Diversity.” This group is more

» <«

Size,

closely associated with botanical characteristics, as caper
plants (C. spinosa) exhibit significant and diverse variability.
Different forms of the species can be found adapted to dry
and rocky environments.

The third and final cluster represents a combination of
the previous two, encompassing terms associated with both.
For example, “Wild,” “Extracts,” “Plants,” “Buds,” and “Leaves”
relate to the botanical aspects highlighted in the second clus-
ter, while terms like “Profile,” “Acid,” “Antioxidant,” and “Aque-
ous extract” reflect biochemical characteristics aligned with

the first cluster.

Reinforcing the keywords previously discussed in Figure
7A, this grouping further illustrates the plant’s wide-ranging
diversity and utility, offering valuable data for research across
multiple scientific fields.

4 CONCLUSIONS

Following the collection of scientometric data and the corre-
sponding statistical analyses, covering publication data, research
trends, and the evolution of topics over the years, it was observed
that research on capers spans fields such as medicine, pharma-
cology, agronomy, and plant chemistry. However, a noticeable
gap remains regarding the plant’s role as a food item, particularly
in terms of sensory attributes, commercial applications, and
culinary uses.

The charts also indicate that the countries with the highest
levels of caper production and consumption are those that invest
the most in scientific publications and studies on its specific
characteristics. This investment is often linked to a long-stand-
ing cultural relationship with the plant, which has been used in
traditional medicine in various regions.

The data further reveal a significant increase in research
activity over the past 25 years. Despite relatively low citation
rates, academic interest in certain aspects of the plant, such
as its resilience, adaptability, and antioxidant compounds, has
been evident.

The leading authors and universities publishing on the topic
are primarily based in countries where capers are commonly
consumed, particularly across Europe, North Africa, and the
Eurasian region extending to Japan.

Other regions, such as the United States and Ar-
gentina, have also emerged as contributors to scientific
research on capers. In contrast, Brazil does not appear to
have made notable contributions in this field, despite its
productive potential.

ACKNOWLEDGMENTS

The author Paulo Victor Dona-Rezende would like to thank
Tais Leticia, his lab partner, and Mr. Sérgio Di Petta for their
valuable help, as well as for the scholarship received during his
master’s degree.

Food Sci. Technol, Campinas, 45, €547, 2025



DONA-REZENDE et al.

Figure 7. (A) Cloud of most frequent keywords. (B) Dissimilarity dendrogram of frequently used words.
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