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Abstract. The prevalence of diabetes mellitus (DM) has increased significantly, with Sargassum emerging 
as a potential therapeutic agent. Despite the abundant literature on Sargassum antidiabetic properties, 
bibliometric analyses have yet to be conducted. This study aimed to bridge this gap by conducting a 
bibliometric analysis of existing articles on preclinical trials of Sargassum for managing DM. Leveraging 
Scopus, we compiled a bibliographic database encompassing primary research articles in this domain. Sixty-
four publications spanning from 2008 to 2023 were meticulously selected for analysis. These articles 
underwent bibliometric scrutiny using the RStudio® and VOS viewer applications. China emerged as the 
most influential country, with the South China University of Technology leading among institutions and the 
International Journal of Biological Macromolecules serving as the primary source. Notably, Chao Li was 
identified as the most impactful author in this domain. The study covered phytochemistry and pharmacology, 
which were the predominant and diverse fields. Our findings encourage research collaboration and 
illuminate critical research gaps essential for advancing the applications of herbal medicine.  

1 Introduction 
 Diabetes mellitus (DM) is a metabolic illness 
marked by high blood sugar levels due to insufficient 
insulin synthesis or impaired effectiveness. Insulin 
regulates blood sugar levels by facilitating glucose 
uptake from the blood and storing it for energy or 
later use. Deficiencies in insulin production can result 
in either low or high blood sugar levels, contributing 
to severe health issues such as heart disease, tissue 
damage, stroke, kidney failure, blindness, and 
potentially fatal outcomes if not addressed [1].  
According to the International Diabetes Federation 
Diabetes Atlas, projections indicate that by 2030, 
approximately 643 million people aged 20-79 will live 
with diabetes, representing a prevalence of 11.3%. 
This figure is expected to rise to 783 million by 2045, 
with a prevalence of 12.2% [2]. In addition to its 
widespread occurrence, diabetes mellitus poses a 
health challenge, diminishing the overall quality of 
life, leading to fatalities, and impacting economic 
expenditures [3]. Natural products are a viable 
approach for preventing and treating the condition 
[4]. 

 
* Corresponding author: nugroho_ae@ugm.ac.id  

Recently, there has been a notable increase in the 
utilization of various medicinal plants for treating 
diabetes mellitus (DM). Among these, the antidiabetic 
properties of Sargassum extract have attracted 
attention, especially in studies involving mice with 
type 2 diabetes mellitus (T2DM). This extract has 
demonstrated efficacy in reducing multiple symptoms 
associated with T2DM, including oxidative stress, 
insulin resistance, hyperglycemia, hyperlipidemia, 
and liver and pancreatic tissue damage [5]. 
Additionally, Sargassum wightii, a species known for 
its medicinal potential, contains fucoidan, a naturally 
occurring polysaccharide renowned for its various 
biological functions. Fucoidan has been documented 
to exhibit antidiabetic, antioxidant, and anti-
inflammatory properties, emphasizing its significant 
therapeutic potential [6]. Furthermore, research on 
Sargassum wightii has led to the isolation, which has 
shown promise in inhibiting α-amylase and α-
glucosidase enzymes. This inhibition reduces 
postprandial hyperglycemia and potentially lowers 
the risk of developing diabetes [7]. Moreover, animal 
models of diabetes have also demonstrated that 
Sargassum horneri can regulate blood sugar levels 
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effectively. Sargassum horneri can serve as a valuable 
functional additive in diabetes treatment and as a 
healthy food option, emphasizing its dual role in 
addressing health concerns and environmental 
sustainability [8]. While numerous scientific 
publications explore the antidiabetic potential of 
Sargassum sp., primarily through original research 
and reviews, a bibliometric analysis of this field is yet 
to be conducted. To address this gap and advance 
research in this area, this study employs a bibliometric 
approach focusing on Sargassum sp. in the context of 
diabetes mellitus (DM). The bibliometric analysis 
encompasses both managerial and theoretical aspects, 
involving literature evaluations to assess authors, 
institutions, and sources, informing policymaking, 
research funding priorities, and fostering 
collaboration among researchers [9-11]. Furthermore, 
exploring theoretical aspects through bibliometric 
studies helps discern publication trends and anticipate 
future directions in particular fields of study. This 
study, therefore, proposes a novel quantitative 
approach to investigating the antidiabetic properties 
of Sargassum sp, aligns with previous research efforts, 
and offers valuable insights for guiding future 
investigations. 

2 Materials and methods  

2.1 Data source  

The Scopus database, renowned for its 
comprehensive collection of scientific papers, was 
chosen as the data source for this bibliometric analysis 
due to its extensive coverage [9]. On April 18, 2024, a 
search was conducted in the Scopus database using the 
keywords "Sargassum" AND diabet* OR "diabetes 
mellitus" OR dm OR insulin OR glucose. These 
keywords were applied within scientific journals' 
titles, abstracts, or keyword sections. Inclusion 
criteria for articles retrieved from the Scopus database 
were primary research articles written in English or 
other indexed languages, focusing on utilizing 
Sargassum sp. as a treatment for diabetes in preclinical 
investigations. The exclusion criteria were studies 
conducted on models not exhibiting prediabetic or 
diabetic conditions (in vitro or in vivo), research 
focused solely on antioxidant activity without clear 
relevance to prediabetic or diabetic contexts, and 
articles lacking sufficient or complete text [12]. The 
process of data extraction and analysis is illustrated in 
Figure 1. 

Fig. 1. Search process methodology 

2.2 Data extraction and analysis  

 The relevant documents were saved in the ".CSV" 
format and then imported into the BiblioShiny 
program, a software suite compatible with the 
RStudio® and VOSviewer platforms, facilitating the 
bibliometric analysis [13] [14]. This software suite 
streamlined the evaluation process, enabling analysis 
of publication trends, impactful countries, 
contributing sources, prominent institutions, authors, 
bibliographical coupling network, most impactful 
articles, co-citation network, and keyword co-
occurrence network. The bubble map visualization 
featured in the analysis represents a term or phrase. 
The size of the bubbles and the distance between 
them indicate word frequency and co-occurrence 
frequency, respectively. This approach allowed for a 
comprehensive examination of the data, providing 
insights into the relationships and patterns within the 
literature on the topic [15] [16].  

3 Results and discussion  

3.1 Analysis of publication trends 

 A total of 64 articles were included in the analysis, 
spanning the period from 2008 to 2023. These articles 
involved 45 unique sources and contributions from 
263 authors. The earliest relevant article, published in 
the Journal of the Federation of European 
Biochemical Societies (FEBS) in 2008, investigated the 
effect of Sargassum on the development of fat cells 
through the activation of PPARα/γ in 3T3-L1 [17]. 
Notably, 2023 witnessed the most significant number 

 

 

of publications, with nine articles published. Figure 2 
shows the trends in the number of publications every 
year. Between 2008 and 2015, research advancements 
occurred using both in vitro and in vivo models. In 
vitro, studies focused on cellular mechanisms, 
including the impact on 3T3-L1 cells, PPARs α and γ, 
adiponectin, GLUT4, α-glucosidase, α-amylase, DPP-
IV activity, and insulin secretion by RIN-m5F β cells. 
In vivo, research investigated BW, BG, TC, TG, LDL, 
HDL, adiponectin, PPARs, FFA, G6Pase, insulin 
response, HbA1c, SGOT, SGPT, AST, ALT, ALP, as 
well as degenerated and necrotic cells in the liver, 
pancreas, and kidney. Building upon previous 
advancements between 2008 and 2015, in vitro 
studies will delve into the molecular mechanisms 
underlying PPARα and PPARγ activation, including 
their influence on adiponectin secretion, glucose 
metabolism pathways (such as GLUT4 expression, α-
glucosidase, and α-amylase activity), and insulin 
secretion. Meanwhile, in vivo investigations will 
extend these findings to examine systemic effects on 
body weight regulation, lipid metabolism (TC, TG, 
LDL, and HDL levels), and glucose homeostasis. In 
vitro and in vivo studies were conducted from 2016 to 
2023 to elucidate the intricate mechanisms 
underlying diabetes pathogenesis and progression. In 
vitro, experiments investigated key enzymes (α-
amylase, α-glucosidase, DPP-IV) and cellular 
processes (glucose uptake by HepG2 cells, PTP1B 
activity) involved in glucose metabolism and insulin 
signaling. Concurrently, in vivo research investigated 
BW, BG, TC, LDL, VLDL, HDL, TG, HBA1c, SGOT, 
SGPT, UA, Cr, FI, WI, BUN, insulin, HOMA-IR, 
HOMA B, hs-CRP, QUICKI, AI, AST, ALT, IRS-1, 
PI3K, JNK, SOD, GSH-Px, MDA, bacteroidetes, 
firmicutes, NF-κB, IL-6, GSK-3β, SREBPs, TNF-α, 
NQO1, PEPCK, ACC1 and PKB, or Akt. Spanning the 
years 2016 to 2023, this study builds upon previous 
research endeavors to elucidate the intricate 
mechanisms underlying diabetes pathogenesis and 
progression. In vitro investigations focused on key 
enzymes and cellular processes involved in glucose 
metabolism and insulin signaling. These experiments 
aim to unravel the molecular mechanisms governing 
glucose homeostasis and insulin sensitivity at the 
cellular level. Simultaneously, in vivo research 
explored myriad metabolic, inflammatory, and 
biochemical parameters associated with diabetes. By 
integrating findings from both in vitro and in vivo 
studies, this research provides a comprehensive 
understanding of the complex molecular and 
physiological mechanisms contributing to diabetes 
mellitus. This study employed in vivo models induced 
by alloxan, STZ, or STZ-nicotinamide and a high-fat 
diet (HFD) to explore various mechanisms with 

potential antidiabetic effects. These included 
enhanced uptake of free fatty acids and glucose by 
adipocytes, improved insulin sensitivity, inhibition of 
DPP-IV and sterol regulatory element-binding 
protein (SREBP) pathways, accelerated healing of 
diabetic ulcers, and modulation of proteins involved 
in diabetes development. In vitro studies using cell 
lines (e.g., IR-HepG2 and 3T3-L1) and non-cellular 
assays (e.g., DPP-IV assay) investigated the 
mechanisms identified in vivo.  

 
Fig. 2. Trends in Sargassum publication in diabetes 

preclinical studies 
 Phytochemical analysis plays a vital role in 
understanding the chemical composition of 
traditional medicine, allowing for the identification of 
potential therapeutic compounds. Pharmacological 
studies then evaluate the effectiveness, potency, 
mechanism of action, and target of these compounds, 
paving the way for new drug development. These 
investigations utilize both in vitro and in vivo 
methods. In the field of herbal medicine, researchers 
test various fractions, including extracts and isolates, 
either alone or in combination, to elucidate their 
potential health benefits [18]. Marine macroalgae 
have emerged as a rich source of promising 
phytochemicals with antidiabetic potential. Examples 
include fucoxanthin, fucosterol, fucoidan, alginate, 
sargahydroquinoic acid, and sargaquinoic acid. The 
specific Sargassum phytochemicals with antidiabetic 
properties are detailed in Figure 3. 
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Fig. 3. Sargassum phytochemicals with anti-diabetic 
properties 

3.2 Analysis of Impactful Countries  

 Sixty-four articles from twelve countries (China, 
Korea, India, Iran, Indonesia, Egypt, Japan, Malaysia, 
Denmark, Philippines, Portugal, and the USA) 
investigated the antidiabetic effects of Sargassum 
through preclinical studies. Asia emerged as the most 
productive region, with China leading in both the 
number of publications and citations per publication 
(Table 2 —Most Impactful Countries). 

3.3 Analysis of contributing sources  

Analysis of publication sources for preclinical 
studies on Sargassum’s antidiabetic properties can 
inform scholars’ publishing choices. Among 45 
sources identified, only eight published two or more 
articles. The International Journal of Biological 
Macromolecules emerged as the most productive 
source, publishing nine articles (Table 2- Most 
Productive Sources). 
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3.4 Analysis of prominent institutions 

 The analysis of 64 articles revealed that 78 
institutions were involved in preclinical research on 
the antidiabetic properties of Sargassum. South China 
University of Technology is the most prominent 
institution with the most articles. Most of these 
institutions are based in Asia (Table 2- Most 
Prominent Institutions). 

3.5 Analysis of authors and bibliographical 
coupling network 

During the study period, bibliographic data from 
64 selected documents was inputted into VOSviewer 
to construct a network of authors through 
bibliographic coupling, a method that analyses how 
often authors cite the same references. This analysis 
identified 270 authors who investigated the 
preclinical antidiabetic activities of Sargassum. The 
network focused on the most influential authors, 
defined as those with at least four publications each 
(eight authors: Chao Li, Xiong Fu, Rui-Bo Jia, Lianzhu 
Lin, Juan Wu, Mouming Zhao, Amir Husni, Ji-sook 
Han) (Table 2- Most Influential Authors). Among 
these, Chao Li emerged as the most influential author 
with four publications and 424 citations. The 
VOSviewer algorithm mapped and clustered the 
authors’s bibliographic coupling network. The 
author's bibliographic coupling network was mapped 
using the VOSviewer algorithm and clustered 
according to subject relatedness, where the distance 
between nodes directly reflects their thematic 
proximity. The thickness of the connecting lines 
represents the intensity of bibliographic coupling 
between nodes. Following the application of mapping 
and clustering algorithms, the resulting visualization 
of the author's bibliographic coupling network is 
presented in Figure 4. Researchers, academic entities, 
and nations will offer valuable perspectives to 
facilitate further scholarly development and foster 
collaborative research efforts. Additionally, a method 
called author-based bibliographical coupling was 
introduced, which examines the citation patterns of 
authors who reference similar articles in their works 
[104]. 

 

Fig. 4. Author-based bibliographic coupling network 
 

 To construct a meaningful co-citation network, a 
minimum publication threshold was established for 
author inclusion. With a minimum of two documents 

per author, 50 authors out of 270 were identified, 
representing a balance between network size and 
author expertise. Lowering the threshold to one 
document yielded the most extensive network (268 
authors), but this risked including less influential 
authors. Conversely, raising the threshold to three 
documents resulted in a network with only 16 
authors, deemed insufficient for meaningful analysis. 
Therefore, a two-document minimum was chosen, 
resulting in a network with 50 authors, 635 links, and 
a total link strength of 11979. This network size 
reflects a robust level of author coupling within the 
cluster, suggesting a high degree of overlap in cited 
references. Further details regarding the network 
analysis, including the identification of seven distinct 
clusters, are presented in Table 3. 

3.6 Analysis of the most impactful articles and 
co-citation network 

 The most influential publications were identified 
based on their total citation count. Table 1 presents 
the total citations for each analyzed journal article. 
The award-winning research by Beibei Ren et al. 
(2017), titled “Optimization of Microwave-Assisted 
Extraction of Sargassum thunbergii Polysaccharides 
and its Antioxidant and Hypoglycemic Activities”, 
emerged as the most cited publication [61]. The 
remaining nine highly influential articles all 
investigated themes related to ‘Exploring the 
Antioxidant, Hypoglycemic, and Gut Microbiota 
Modulation Properties of Sargassum-Derived 
Polysaccharides and Bioactive Compounds in 
Diabetes Management’. 
 Co-citation network analysis is a valuable tool for 
exploring the intellectual structure and knowledge 
development within a scientific field [105]. This 
technique identifies frequently co-cited documents, 
indicating a strong thematic connection and 
highlighting influential research areas [106]. By 
analyzing co-citation patterns, we can measure the 
semantic similarity between documents, with a 
higher co-citation frequency suggesting a stronger 
conceptual link [9] [105]. Co-citation analysis 
examines document citation patterns to measure their 
semantic similarity. A larger number of co-citations 
indicates a stronger semantic connection [105]. In this 
study, co-citation network analysis was employed to 
investigate the scholarly impact of researchers in the 
field and to visualize the thematic relationships 
between highly cited articles [9].  
 Constructing a meaningful co-citation network 
requires a balance between network size and the 
expertise of included documents. A minimum 
threshold of three citations resulted in only 12 
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3.4 Analysis of prominent institutions 

 The analysis of 64 articles revealed that 78 
institutions were involved in preclinical research on 
the antidiabetic properties of Sargassum. South China 
University of Technology is the most prominent 
institution with the most articles. Most of these 
institutions are based in Asia (Table 2- Most 
Prominent Institutions). 

3.5 Analysis of authors and bibliographical 
coupling network 

During the study period, bibliographic data from 
64 selected documents was inputted into VOSviewer 
to construct a network of authors through 
bibliographic coupling, a method that analyses how 
often authors cite the same references. This analysis 
identified 270 authors who investigated the 
preclinical antidiabetic activities of Sargassum. The 
network focused on the most influential authors, 
defined as those with at least four publications each 
(eight authors: Chao Li, Xiong Fu, Rui-Bo Jia, Lianzhu 
Lin, Juan Wu, Mouming Zhao, Amir Husni, Ji-sook 
Han) (Table 2- Most Influential Authors). Among 
these, Chao Li emerged as the most influential author 
with four publications and 424 citations. The 
VOSviewer algorithm mapped and clustered the 
authors’s bibliographic coupling network. The 
author's bibliographic coupling network was mapped 
using the VOSviewer algorithm and clustered 
according to subject relatedness, where the distance 
between nodes directly reflects their thematic 
proximity. The thickness of the connecting lines 
represents the intensity of bibliographic coupling 
between nodes. Following the application of mapping 
and clustering algorithms, the resulting visualization 
of the author's bibliographic coupling network is 
presented in Figure 4. Researchers, academic entities, 
and nations will offer valuable perspectives to 
facilitate further scholarly development and foster 
collaborative research efforts. Additionally, a method 
called author-based bibliographical coupling was 
introduced, which examines the citation patterns of 
authors who reference similar articles in their works 
[104]. 

 

Fig. 4. Author-based bibliographic coupling network 
 

 To construct a meaningful co-citation network, a 
minimum publication threshold was established for 
author inclusion. With a minimum of two documents 

per author, 50 authors out of 270 were identified, 
representing a balance between network size and 
author expertise. Lowering the threshold to one 
document yielded the most extensive network (268 
authors), but this risked including less influential 
authors. Conversely, raising the threshold to three 
documents resulted in a network with only 16 
authors, deemed insufficient for meaningful analysis. 
Therefore, a two-document minimum was chosen, 
resulting in a network with 50 authors, 635 links, and 
a total link strength of 11979. This network size 
reflects a robust level of author coupling within the 
cluster, suggesting a high degree of overlap in cited 
references. Further details regarding the network 
analysis, including the identification of seven distinct 
clusters, are presented in Table 3. 

3.6 Analysis of the most impactful articles and 
co-citation network 

 The most influential publications were identified 
based on their total citation count. Table 1 presents 
the total citations for each analyzed journal article. 
The award-winning research by Beibei Ren et al. 
(2017), titled “Optimization of Microwave-Assisted 
Extraction of Sargassum thunbergii Polysaccharides 
and its Antioxidant and Hypoglycemic Activities”, 
emerged as the most cited publication [61]. The 
remaining nine highly influential articles all 
investigated themes related to ‘Exploring the 
Antioxidant, Hypoglycemic, and Gut Microbiota 
Modulation Properties of Sargassum-Derived 
Polysaccharides and Bioactive Compounds in 
Diabetes Management’. 
 Co-citation network analysis is a valuable tool for 
exploring the intellectual structure and knowledge 
development within a scientific field [105]. This 
technique identifies frequently co-cited documents, 
indicating a strong thematic connection and 
highlighting influential research areas [106]. By 
analyzing co-citation patterns, we can measure the 
semantic similarity between documents, with a 
higher co-citation frequency suggesting a stronger 
conceptual link [9] [105]. Co-citation analysis 
examines document citation patterns to measure their 
semantic similarity. A larger number of co-citations 
indicates a stronger semantic connection [105]. In this 
study, co-citation network analysis was employed to 
investigate the scholarly impact of researchers in the 
field and to visualize the thematic relationships 
between highly cited articles [9].  
 Constructing a meaningful co-citation network 
requires a balance between network size and the 
expertise of included documents. A minimum 
threshold of three citations resulted in only 12 
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documents, deemed insufficient. Conversely, 
including all 2653 documents satisfying the one-
citation threshold led to software limitations 
excluding unconnected items. Therefore, a two-
citation threshold was chosen, yielding a network 
with 72 documents. While not all documents are 
interconnected, the largest connected component 
comprised 27 documents, further analyzed for 
thematic relationships. Five clusters were identified 
(Figure 5): cluster 1 (red), cluster 2 (green), cluster 3 
(blue), cluster 4 (yellow), and cluster 5 (purple), 
containing 8, 6, 5, 5, and 3 documents, respectively. 
Circle size represents the number of citations a 
document receives, and the distance between circles 
reflects thematic similarity [9]. These findings 
highlight the potential of marine algae as a source of 
novel therapeutic and nutritional interventions for 
diabetes and related disorders, emphasizing the need 
for further exploration of their bioactive properties 
for the sake of human health. Detailed network 
analysis results are presented in Table 4. 

 
Fig. 5. Co-citation network of cited references 

3.7 Analysis of keyword co-occurrence 
network 

 Co-occurrence network analysis with overlay 
techniques can efficiently identify emerging research 
domains by providing unbiased and reproducible 
insights into core topics of investigation. To achieve 
this, keywords and their co-occurrences are extracted 
from titles, abstracts, and author-provided keywords 
within a publication set. The resulting network 
visualization depicts nodes representing keywords 
connected by edges, where edge thickness signifies 
the strength of association between terms and node 
size reflects keyword frequency. Additionally, 
overlapping nodes indicate frequent co-occurrence 
within the network [9] [107]. This study constructed 
a keyword co-occurrence network based on text data 
extracted from titles and abstracts in a bibliographic 
database. A minimum threshold of 10 occurrences 
was applied to the 1807 terms identified, resulting in 
32 keywords for network analysis. The visualization 
revealed two distinct clusters, as shown in Figure 6. 

Fig. 6. Keyword co-occurrence network 
 Cluster 1 (red node) encompasses 31 keywords, 
including administration, blood glucose, body weight, 
day, diabetes (various terms), diabetic rat, effect, 
glucose, group, insulin resistance, level, liver, rat, 
streptozotocin, treatment, and triglyceride. This 
cluster highlights research centered on the effects of 
treatment interventions on streptozotocin-induced 
diabetic rats. Key areas of investigation include blood 
glucose level regulation, body weight changes, and 
insulin resistance. Specifically, it investigates the 
effects of treatment on blood glucose levels, body 
weight changes, and insulin resistance. Through 
experimental manipulation and group comparisons, 
the study aims to elucidate the therapeutic potential 
of interventions in managing diabetes mellitus and 
associated metabolic dysregulations, with a focus on 
glucose metabolism, liver function, and triglyceride 
levels. 
 Cluster 2 (green node) centers on 13 keywords, 
including acarbose, amylase, blood glucose level, 
diabetic mouse, ethanol extract, glucosidase, 
inhibition, Sargassum, seaweed, in vitro study. This 
cluster focuses on research investigating the potential 
synergistic effects of combining acarbose with 
Sargassum seaweed extract on glucosidase inhibition 
and blood glucose regulation in diabetic mice, 
specifically within an in vitro setting. These studies 
aim to elucidate the mechanisms underlying the 
interventions’ impact on blood sugar control by 
assessing amylase and glucosidase activity. 

 
Fig. 7. Keyword co-occurrence overlay with a time frame. 
 Figure 7 presents a keyword co-occurrence map 
alongside a timeline. Node size reflects keyword 
frequency, with larger nodes indicating more 
frequent occurrences. The color gradient represents 
the average publication year for articles containing 

 

 

the keyword, where purple signifies publications 
before or around 2018.6, purple-blue around 2018.8, 
blue-green around 2019.0, green around 2019.2, and 
yellow around or after 2019.4 [9]. By exploring the 
therapeutic potential of Sargassum extract, the study 
seeks to provide insights into novel strategies for 
diabetes management and glycemic control. These 
findings highlight the growing research interest in 
Sargassum extract as a potential therapeutic strategy 
for diabetes management and glycemic control. 

4 Conclusion 
 Sargassum has emerged as a promising 
therapeutic agent for diabetes management. This 
study presents the first bibliometric analysis of 
preclinical studies investigating Sargassum’s 
antidiabetic properties. Publication output on this 
topic fluctuated between 2008 and 2023. Notably, 
China emerged as the most productive country. At the 
same time, South China University of Technology, the 
International Journal of Biological Macromolecules, 
Chao Li (author), and the research by Beibei Ren 
stood out as the leading institution, source journal, 
prominent author, and most impactful article, 
respectively. These findings illuminate key trends in 
Sargassum research. Future investigations should 
focus on identifying pharmacological markers, 
establishing effective dosages for human applications, 
and advancing formulation technologies to optimize 
therapeutic potential. 
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documents, deemed insufficient. Conversely, 
including all 2653 documents satisfying the one-
citation threshold led to software limitations 
excluding unconnected items. Therefore, a two-
citation threshold was chosen, yielding a network 
with 72 documents. While not all documents are 
interconnected, the largest connected component 
comprised 27 documents, further analyzed for 
thematic relationships. Five clusters were identified 
(Figure 5): cluster 1 (red), cluster 2 (green), cluster 3 
(blue), cluster 4 (yellow), and cluster 5 (purple), 
containing 8, 6, 5, 5, and 3 documents, respectively. 
Circle size represents the number of citations a 
document receives, and the distance between circles 
reflects thematic similarity [9]. These findings 
highlight the potential of marine algae as a source of 
novel therapeutic and nutritional interventions for 
diabetes and related disorders, emphasizing the need 
for further exploration of their bioactive properties 
for the sake of human health. Detailed network 
analysis results are presented in Table 4. 

 
Fig. 5. Co-citation network of cited references 

3.7 Analysis of keyword co-occurrence 
network 

 Co-occurrence network analysis with overlay 
techniques can efficiently identify emerging research 
domains by providing unbiased and reproducible 
insights into core topics of investigation. To achieve 
this, keywords and their co-occurrences are extracted 
from titles, abstracts, and author-provided keywords 
within a publication set. The resulting network 
visualization depicts nodes representing keywords 
connected by edges, where edge thickness signifies 
the strength of association between terms and node 
size reflects keyword frequency. Additionally, 
overlapping nodes indicate frequent co-occurrence 
within the network [9] [107]. This study constructed 
a keyword co-occurrence network based on text data 
extracted from titles and abstracts in a bibliographic 
database. A minimum threshold of 10 occurrences 
was applied to the 1807 terms identified, resulting in 
32 keywords for network analysis. The visualization 
revealed two distinct clusters, as shown in Figure 6. 

Fig. 6. Keyword co-occurrence network 
 Cluster 1 (red node) encompasses 31 keywords, 
including administration, blood glucose, body weight, 
day, diabetes (various terms), diabetic rat, effect, 
glucose, group, insulin resistance, level, liver, rat, 
streptozotocin, treatment, and triglyceride. This 
cluster highlights research centered on the effects of 
treatment interventions on streptozotocin-induced 
diabetic rats. Key areas of investigation include blood 
glucose level regulation, body weight changes, and 
insulin resistance. Specifically, it investigates the 
effects of treatment on blood glucose levels, body 
weight changes, and insulin resistance. Through 
experimental manipulation and group comparisons, 
the study aims to elucidate the therapeutic potential 
of interventions in managing diabetes mellitus and 
associated metabolic dysregulations, with a focus on 
glucose metabolism, liver function, and triglyceride 
levels. 
 Cluster 2 (green node) centers on 13 keywords, 
including acarbose, amylase, blood glucose level, 
diabetic mouse, ethanol extract, glucosidase, 
inhibition, Sargassum, seaweed, in vitro study. This 
cluster focuses on research investigating the potential 
synergistic effects of combining acarbose with 
Sargassum seaweed extract on glucosidase inhibition 
and blood glucose regulation in diabetic mice, 
specifically within an in vitro setting. These studies 
aim to elucidate the mechanisms underlying the 
interventions’ impact on blood sugar control by 
assessing amylase and glucosidase activity. 

 
Fig. 7. Keyword co-occurrence overlay with a time frame. 
 Figure 7 presents a keyword co-occurrence map 
alongside a timeline. Node size reflects keyword 
frequency, with larger nodes indicating more 
frequent occurrences. The color gradient represents 
the average publication year for articles containing 

 

 

the keyword, where purple signifies publications 
before or around 2018.6, purple-blue around 2018.8, 
blue-green around 2019.0, green around 2019.2, and 
yellow around or after 2019.4 [9]. By exploring the 
therapeutic potential of Sargassum extract, the study 
seeks to provide insights into novel strategies for 
diabetes management and glycemic control. These 
findings highlight the growing research interest in 
Sargassum extract as a potential therapeutic strategy 
for diabetes management and glycemic control. 

4 Conclusion 
 Sargassum has emerged as a promising 
therapeutic agent for diabetes management. This 
study presents the first bibliometric analysis of 
preclinical studies investigating Sargassum’s 
antidiabetic properties. Publication output on this 
topic fluctuated between 2008 and 2023. Notably, 
China emerged as the most productive country. At the 
same time, South China University of Technology, the 
International Journal of Biological Macromolecules, 
Chao Li (author), and the research by Beibei Ren 
stood out as the leading institution, source journal, 
prominent author, and most impactful article, 
respectively. These findings illuminate key trends in 
Sargassum research. Future investigations should 
focus on identifying pharmacological markers, 
establishing effective dosages for human applications, 
and advancing formulation technologies to optimize 
therapeutic potential. 
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