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Abstract. Colorectal cancer ranks as the third most prevalent cancer, was the second most common cause 
of cancer-related deaths globally. Nowadays, plenty of papers are published about Curcuma sp. as colorectal 
cancer; however, no bibliometric study about the topic exists. This study examines the existing papers about 
Curcuma sp. as colorectal cancer agent using bibliometric analysis focusing on countries, institutions, 
publishers, authors, documents, and keywords. Bibliographic information of relevant research articles were 
obtained from the Scopus database. This research presents a detailed bibliometric analysis of scientific 
publications from 2003 to 2023. In total, 121 documents from 95 journals, it was found that production has 
grown steadily, with an annual growth rate of 5.65%. The average number of citations per document is 
65.02, indicating a significant impact on the scientific community. This analysis highlights the most 
productive authors, the most frequently cited papers, and the key geographic regions that drive scientific 
output. This study explains the role of Curcuma sp. in the fight against colorectal cancer. It includes 
descriptions of molecular mechanisms, pre-clinical testing, clinical trials, and the effectiveness of alternative 
therapies. The study highlights the ongoing significance of this topic over time, illustrating the transition 
from basic research to clinical applications. 
Keyword: Curcuma sp., Colorectal Cancer, Trends, VOSviewer, Rstudio 

 

1 Introduction 
Colorectal cancer (CRC) ranks as the third most 
prevalent cancer and the second leading cause of cancer-
related deaths globally, responsible for nearly 900,000 
deaths annually [1]. While it was once infrequently 
diagnosed, CRC is now increasingly common due to 
lifestyle-related factors such as obesity, physical 
inactivity, and smoking—especially in high-income 
countries with elderly populations. The incidence is 
higher in men, although women experience about 25% 
lower rates of both incidence and mortality. Geographic 
variation remains significant, with developed countries 
reporting the highest rates. Global cases are projected to 
reach 2.5 million by 2035 [2]. 

Although turmeric (Curcuma longa; an Indian spice) 
has been described in Ayurveda, as a treatment for 
inflammatory diseases and is referred by different names 
in different cultures, the active principle called curcumin 
or diferuloylmethane, a yellow pigment present in 
turmeric (curry powder) has been shown to exhibit 
numerous activities. Extensive research over the last 
half century has revealed several important functions of 
curcumin. It binds to a variety of proteins and inhibits 
the activity of various kinases. By modulating the 
activation of various transcription factors, curcumin 
regulates the expression of inflammatory enzymes, 
cytokines, adhesion molecules, and cell survival 
proteins. Curcumin also downregulates cyclin D1, 
cyclin E and MDM2; and upregulates p21, p27, and p53. 
Various preclinical cell culture and animal studies 
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suggest that curcumin has potential as an 
antiproliferative, anti-invasive, and antiangiogenic 
agent; as a mediator of chemoresistance and 
radioresistance; as a chemopreventive agent; and as a 
therapeutic agent in wound healing, diabetes, Alzheimer 
disease, Parkinson disease, cardiovascular disease, 
pulmonary disease, and arthritis. Pilot phase I clinical 
trials have shown curcumin to be safe even when 
consumed at a daily dose of 12 g for 3 months. Other 
clinical trials suggest a potential therapeutic role for 
curcumin in diseases such as familial adenomatous 
polyposis, inflammatory bowel disease, ulcerative 
colitis, colon cancer, pancreatic cancer, 
hypercholesteremia, atherosclerosis, pancreatitis, 
psoriasis, chronic anterior uveitis and arthritis. Thus, 
curcumin, a spice once relegated to the kitchen shelf, has 
moved into the clinic and may prove to be 
‘‘Curecumin’’ based on the Goel (2008) research. Both 
hereditary and environmental factors contribute to the 
development of CRC, with 10–20% of patients having a 
family history and heritability estimated to be between 
12% and 35% reported by Henrikson et al., 2015. 
Furthermore, gene polymorphisms are implicated in 5–
7% of hereditary colorectal cancer cases reported by 
Syngal et al., 2015. These statistics underscore the 
growing global burden of colorectal cancer and 
highlight the urgent need for preventive strategies and 
early detection, particularly in populations at genetic or 
lifestyle-related risk. 
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Certain plant-derived compounds, such as taxol from 
Taxus brevifolia and camptothecin from Camptotheca 
acuminata, have demonstrated potent anticancer 
properties and have served as the basis for clinically 
approved chemotherapeutic agents. Similarly, curcumin 
(1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadien-
3,5-dione), the major bioactive compound in turmeric 
(Curcuma longa L.), exhibits diverse biological 
activities, including antioxidant, anti-inflammatory, 
anticancer, antiviral, hypolipidemic, and anti-infective 
effects, both in vitro and in vivo. Like taxol and 
camptothecin, curcumin represents another promising 
phytochemical with anticancer potential, supporting its 
exploration as a complementary or alternative 
therapeutic agent in oncology.  

Numerous studies indicate that curcumin effectively 
promotes apoptosis in various cancer cell lines, such as 
HL-60 (acute promyelocytic leukaemia), MCF-7 
(estrogen receptor-positive breast cancer), HeLa 
(cervical cancer), and HT-29 (colorectal 
adenocarcinoma) [3]. It also shows antioxidant 
capabilities by inhibiting Jun N-terminal kinases (JNK) 
activation and the release of mitochondrial cytochrome 
c in several cancer cell line, a research by Duvoix et al., 
2005. Furthermore, research has shown that curcumin 
reduces N-acetyltransferase activity and gene 
expression in human colon cancer cells, specifically 
COLO 205, a research by Su Chin Chen (2006). This 
suggests that curcumin may influence carcinogen 
metabolism and gene regulation pathways involved in 
colorectal cancer progression, highlighting its potential 
as a chemopreventive agent. 

Scientific research drives advancements in 
technology and medicine, with publication volume 
serving as an indicator of innovation in a given field. 
Over the past two decades, there has been a notable 
increase in scientific output, particularly in drug 
discovery and development, which often involves in 
vitro and in vivo pharmacological studies. Research on 
natural medicines has focused on their extracts, 
fractions, and isolates [4]. Analyzing trends, 
collaborations, and the impact of these publications 
through bibliometric analysis can provide insights into 
the direction of scientific progress and help identify 
promising areas for further research in Curcuma sp. on 
colorectal cancer treatment. To the best of our 
knowledge, there has been no published bibliometric 
analysis paper on the Curcuma sp. effect for treatment 
of colorectal cancer. 

This study conducts a bibliometric analysis of 121 
scientific articles published from 2003 to 2023. It 
examines growth rates of publications, collaboration 
between authors, citation metrics, and thematic trends, 
particularly focusing on international collaboration and 
the geographic spread of scientific output. The research 
aims to elucidate the key factors influencing scientific 
production in this timeline and to underscore the most 
significant research topics and leading authors. 

 
 
 

2 Methodology 

2.1 Data source  

Data on Curcuma sp. as an anti-colorectal cancer agent 
was sourced from the Scopus database due to its 
extensive coverage of scientific literature [6]. We 
searched the Scopus database for articles containing the 
keywords: “Curcuma” AND “Colorectal cancer” OR 
“colon cancer”. The scientific literature reviewed must 
include these keywords or similar terms in the title, 
abstract, or keywords section. Full texts that meet our 
established inclusion and exclusion criteria will undergo 
further analysis [5]. The inclusion criteria consist of 
literature sourced from the Scopus database, 
encompassing original articles published in English, 
with a timeframe from 2003 to 2023. Exclusions from 
scientific literature involve irrelevant terms related to 
cancers other than colorectal cancer and references to 
herbal plants excluding Curcuma sp., along with biased 
information, non-full-text articles, and duplicate 
publications. 

2.2 Data extraction and analysis  

Data extraction and analysis, including the inclusion and 
exclusion criteria used in this study, are outlined in 
Table 1. Literature from the database that meets the 
requirements is collected and saved as a "CSV" file, then 
visualized using Vosviewer v.1.6.20 and and R-Studio 
v.2024.12.0+467 for the analysis process. The 
visualization results are analyzed further for 
bibliometric studies [7]. The following parameters were 
evaluated to determine the outcomes of this bibliometric 
study: publication trends, contributing countries and 
institutions, analysis of contributing publishers/journals, 
the most prolific authors and their bibliographic 

 
Fig. 1. Flow diagram of the search strategy 
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coupling networks, analysis of the most influential 
papers, and the impact of the articles. 

2.3 Term mapping on VOSviewer 

VOSviewer software extracts and analyzes words found 
in the titles, abstracts, and keywords of relevant articles. 
The analysis results are displayed as a node map, 
illustrating individual terms or phrases as described by 
Yeung et al, 2018. A manual review was conducted to 
remove any irrelevant terms. The size of each node 
reflects the frequency of words in the literature. Node 
color represents the citation count of each publication 
containing the term, while the proximity of two nodes 
indicates how often the terms co-occur. 

3 Results and Discussion 

Data collection and filtering based on the flow diagram 
provide an overview of research publication trends 
related to Curcuma sp. as a colorectal cancer therapeutic 
agent. The search process using the Scopus database 
with the specific keywords "Curcuma sp." "colorectal 
cancer, " and "colon cancer" resulted in 356 articles, 
indicating significant attention to this topic within the 
scientific community. However, a thorough screening 
process led to the exclusion of many articles that did not 
meet specific criteria. Of these, 178 articles were 
discarded because their publication dates fell outside the 
2003–2023 range or because they were not original 
papers (e.g., reviews or editorials). Thus, we removed 2 
articles for not published in English. Additional filtering 
eliminated 57 articles that did not specifically address 
the connection between Curcuma sp. and colorectal 
cancer. Ultimately, only 121 articles remained relevant 
and suitable for further analysis. In this article, we only 
used from Scopus database. In contrast, Google Scholar 
was not utilized, as it lacks the detailed information 
necessary for network analysis, particularly in 
bibliometric studies [6]. 

This analysis reveals that approximately 30% of 
articles meet the research criteria for relevance and 
quality. This filtering indicates that many studies in the 
literature are either general or not directly aligned with 
the research's main focus. The publication timeframe 
(2003–2023) suggests a growing interest in this topic 
over the past two decades, likely due to advancements 
in the bioactive potential of Curcuma sp. for cancer 
treatment. The research primarily involved original 
studies, highlighting that advancements in this field 
depend on the findings of direct experimental research 
rather than existing literature or secondary reviews. 

The publication trend suggests significant potential 
for further investigation of Curcuma sp. in colorectal 
cancer treatment. In contrast, the strict selection process 
emphasizes the necessity of ensuring quality and 
relevance in research within this domain, highlighting 
the importance of concentrating on studies that directly 
contribute to therapeutic applications' development. 

Over the past two decades (2003–2023), research 
into the application of Curcuma sp. as a therapy for 
colorectal cancer has surged, evident in both the 

increased publication volume and the range of research 
topics. Initially, around 2003, investigations primarily 
aimed to explore the bioactive potential of curcumin, the 
key component of Curcuma sp., focusing on its 
antioxidant, anti-inflammatory, and anticancer 
properties. Early studies employed in vitro models to 
examine molecular mechanisms, including the 
inhibition of the NF-κB and COX-2 pathways and the 
induction of apoptosis through the mitochondrial 
pathway [8]. 

  In pharmacological aspects, Curcuma sp has 
several mechanisms to exhibit colorectal cancer. 
Curcumin as a major compound in Curcuma sp induces 
apoptosis in colon cancer Colo 205 cells primarily 
through a mitochondrial-dependent pathway involving 
several interconnected mechanisms as generation of 
Reactive Oxygen Species (ROS), elevation of 
intracellular Ca2+ levels which is crucial for apoptosis, 
disruption of Mitochondrial Membrane Potential 
(MMP). Curcumin upregulates pro-apoptotic proteins 
like Bax and Chk2, and downregulates anti-apoptotic 
Bcl-2 and p53, shifting the balance toward cell death. 
Collectively, these pathways underscore that curcumin 
triggers apoptosis via mitochondrial dysfunction driven 
by increased ROS and Ca2+, leading to caspase 
activation and programmed cell death in colorectal 
cancer as described by Su Chin Cheng (2006). 
Additionally, curcumin inhibits the growth of HT29 
cells (colorectal cancer) by modulating the epigenetics 
of the DLEC1 gene, a tumor suppressor gene by 
reducing CpG methylation in the DLEC1 promoter and 
increasing DLEC1 mRNA expression as result by Guo 
(2015) research [9]. 

In the 2010s (from 2013 onwards), research was 
increasingly emphasizing translational methods and 
clinical applications. The priority is shifting from 
laboratory testing alone to preclinical evaluations and 
clinical trials. Researchers have focused on validating 
the effects of curcumin in patients with colorectal 
cancer. Additionally, efforts are being made to enhance 
curcumin's bioavailability, as its low absorption often 
limits its effectiveness in clinical therapy. New 
strategies, including nanoparticle formulations, 
liposomes [10], and phospholipid complexes [11], have 
been developed to address this issue. 

In addition, research over the past two decades has 
expanded its scope to interdisciplinary areas, including 
studies on how curcumin modulates gut microbiota to 
reduce chronic intestinal inflammation [12], a risk factor 
for colorectal cancer. The study also examined the 
epigenetic effects of curcumin, such as the restoration of 
tumor suppressor genes through histone modification or 
the inhibition of DNA methylation as stated in research 
by Guo (2015). 
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Overall, research over the last two decades (2003–
2023), shows a shift from basic exploration to the 
clinical application and integration of modern 
pharmaceutical technologies. However, despite an 
increase in research efforts, challenges persist regarding 
bioavailability, effective dosages, and long-term clinical 
implementation. Several studies has been discussed 
about significant therapeutic promise of Curcuma sp. 
especially in oncology; yet, its clinical utilization is 
impeded by low bioavailability, fast disintegration, and 
inadequate solubility. Studies have shown that curcumin 
serum levels only reach about 60 nM after oral 
administration, far below the concentration needed to 
exert significant therapeutic effects . 

Various strategies have been attempted to overcome 
this issue, one of which is the development of curcumin 
analogs, such as bis-DemethoxyCurcumin (bDMC) and 
diAcetylCurcumin (DAC), which are more stable than 
curcumin in physiological media. These analogs not 
only improve stability but also enhance pharmacological 
activity by targeting molecular pathways involved in 
cancer cell growth and apoptosis [13]. Although these 
modifications enhance curcumin's stability, it continues 
to decrease substantially over time, restricting its long-
term application in clinical environments. 
Consequently, future research trends are likely to focus 
more on extensive clinical trials, innovative formulation 
strategies, and combination therapy with other 
anticancer agents. 

3.1 Periodic growth of literature on Curcuma 
sp. A 7-year periodic growth of Curcuma sp. 
publications retrieved from the Scopus 
database 2003-2023 (n = 121) 

The research development regarding Curcuma sp. as a 
colorectal cancer treatment over seven time periods 
(2003–2023) illustrates a dynamic and advancing trend, 
it can be seen in table 1. During the initial phase (2003–

2005), the publication count was low, with just 5 
articles, yet the average citations per article were notably 
high (597 total citations, averaging 7.3 annually). This 
indicates the considerable impact of early research 
despite the limited volume of papers. The period from 
2006–2008 marked a crucial turning point with a 
significant increase in citations (3,795) and a rise in 
articles to 15, highlighting the emergence of 
foundational studies that became key references for later 
research. However, in the 2009–2011 period, while the 
number of articles slightly declined to 13, the influence 
remained strong, reflected by a total of 883 citations and 
an annual average of 26, showcasing the sustained 
quality of the research despite the drop in publications 
numbers. 

Based on table 1, between 2012 and 2014, the 
number of published articles arising to 17, achieving a 
total of 661 citations and an annual average of 33.3 (This 
data was imported from biblioshiny on R Studio 
v.2024.12.0+467).  This indicates a steady level of 
research productivity, though the citation impact was 
not as robust as in the previous period. The following 
years, from 2015 to 2017, further reflected this positive 
trend, with 19 articles and total citations reaching 823, 
elevating the annual average to 44.6. Research during 
this time emphasized innovative curcumin formulations 
and specific therapeutic strategies, leading to notable 
impacts. In the final period from 2018 to 2020, the 
article count increased to 20, accumulating 759 
citations, and an annual average of 40.3, signaling a new 
focus on translational research and practical 
applications.  

From 2021 to 2023, there was a peak in publications, 
totaling 32 articles, which shows an increasing interest 
in this area of research. While the citation count is 
comparatively lower at 349 total citations (averaging 
56.6 citations per year), this is understandable as these 
articles are still relatively new and require time to attract 
more academic attention. Overall, these trends illustrate 

Table 1. Development of Curcuma sp. research publications for Colorectal Cancer over a 3-year period 

No Year range Documents Citations h-index Average  publication/year Average citation/year 

1 2023-2021 32 349 170 10.6 56.6 
2 2020-2018 20 759 12 6.6 40.3 
3 2017-2015 19 823 134 6.3 44.6 
4 2014-2012 17 661 100 5.6 33.3 
5 2011-2009 13 883 78 4.3 26.0 
6 2008-2006 15 3,795 86 5.0 28.6 
7 2005-2003 5 597 22 1.6 7.30 

 
Table 2. Global Citation Count on Various Research of Curcuma sp. 

Paper DOI Total Citations TC per Year 

Goel A., 2008, Biochemical Pharmacology 10.1016/j.bcp.2007.08.016 1921 113.00 
Kurien B.T., 2007, Assay and Drug Development 
Technologies 

10.1089/adt.2007.064 296 16.44 

Chen A., 2006, Oncogene 10.1038/sj.onc.1209019 276 14.53 
Jeong W.S., 2004, Pharmaceutical Research 10.1023/B:PHAM.0000022413.43212.cf 251 11.95 
Milacic V., 2008, Cancer Research 10.1158/0008-5472.CAN-07-6246 238 14.00 
Kunnumakkara A.B., 2008, Clinical Cancer Research 10.1158/1078-0432.CCR-07-4722 206 12.12 
Su Chin Cheng, 2006, Anticancer Research N/A 186 9.79 
Mcfadden, Rita M.T., 2015, Inflammatory Bowel Disease 10.1097/MIB.0000000000000522 175 17.50 
Basile V, 2009, Biochem Pharmacol 10.1016/j.bcp.2009.06.105 172 10.75 
Johnson S.M., 2009, Anticancer Research N/A 155 9.69 
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a substantial shift from preliminary exploratory research 
to clinical applications and innovative formulations, 
highlighting the growing interest in Curcuma sp. as a 
potential therapeutic agent for colorectal cancer over the 
past 20 years. 

Table 2 illustrates the global citation counts for 
various research papers on Curcuma sp. in colorectal 
cancer treatment, arranged by citation frequency. The 
study by Goel A. (2008), published in Biochemical 
Pharmacology, ranks first with an impressive 1,921 
citations, highlighting its significant influence and 
establishing it as a key reference in this area. This 
research presumably serves as a foundational study, 
linking clinical and biochemical aspects of curcumin. 

In second place, research conducted by Kurien B.T. 
published in Assay and Drug Development 
Technologies received 296 citations, highlighting 
significant interest in methods to enhance the 
pharmacological efficacy of curcumin through heat 
treatment. Additionally, Chen A.'s research (2006), 
which garnered 276 citations in Oncogene, made a 
notable contribution to understanding the molecular 
mechanisms of curcumin, particularly its role in 
inhibiting growth factors in colon cancer cells. 
Moreover, studies by Jeong W.S., (2004) in 
Pharmaceutical Research and Milacic V., (2008) in 
Cancer Research, which received 251 and 238 citations 
respectively, demonstrated significant advancements in 
the development of curcumin-based chemopreventive 
agents. 

Recent findings demonstrate that curcumin 
modulates gut microbiota and associated metabolites, 
which play a pivotal role in regulating growth factors 
and the proliferation of colorectal cancer cells. This 
study further reveals that curcumin exerts 
antitumorigenic effects through metabolic and 
immunological pathways, highlighting its potential as a 
multi-targeted therapeutic agent in colorectal cancer 
management [14]. Furthermore, the research focusing 
on how curcumin exhibits chemopreventive effects by 
modulating multiple molecular targets involved in 
cancer initiation, promotion, and progression [15]. 

Other studies, such as Kunnumakkara A.B., (2008) 
work published in Clinical Cancer Research (206 
citations), focused on how curcumin enhances cancer 
therapy when combined with radiation. In addition, 
research by Su et al., (2006) and McFadden et al., Rita 
M.T., (2015) showcased the role of curcumin in cancer 
cell apoptosis and the effects of gut microbiota. While 
Basile V., (2009) and Johnson S.M. (2009) had fewer 
citations (172 and 155, respectively), their work 
significantly advanced the understanding of curcumin 
derivatives and their effects on molecular pathways in 
cancer. 

In summary, Table 2 indicates that most highly cited 
studies introduce new insights into curcumin's 
mechanisms of action and pharmacological methods, 
significantly contributing to the advancement of 
therapies based on Curcuma sp. The higher the citation 
count, the more influential the research is within the 
academic community, fostering further developments in 
the field. 

The bibliometric chart from Fig. 1 illustrates the 
publication trend from 2004 to 2023, showing a clear 
fluctuation in research activity over the years. In the 
early years (2004-2009), there was relatively low 
publication activity, with some years, like 2004 and 
2007, showing no publications at all. This suggests that 
the research area may have been in its nascent stages or 
faced limitations in funding or resources. Starting from 
2010, there was a moderate increase in the number of 
publications, fluctuating between 4 and 9 publications 
per year. However, the most notable surge occurred in 
2020, with a significant peak in 2021(15 publications), 
noting the highest point in the graph. Interestingly, the 
number of publications remained high through 2023, 
indicating sustained research activity in this area. 

From 2003 to 2023, a total of 121 scientific articles 
were published, showing an overall annual growth rate 
of 5.65%. Notably, the number of publications rose 
sharply in the latter half of this timeframe, peaking in 
2021 with 15 articles, followed by 8 articles in 2022 and 
9 articles in 2023. Moreover, there was a significant 
increase of total citation in 2008, with a total of 2,564 
citations contributed by the article authored by Goel A. 
in 2008, titled Curcumin as "Curecumin": From Kitchen 
to Clinic. This indicates that articles with captivating 
titles and engaging discussions can significantly boost 
citation counts. This particular article explores the 
chemical compounds found in curcumin, which may 
have biological effects in medical treatments. This trend 
illustrates a significant increase in scientific activity in 
recent years, likely fueled by advancements in research 
technology, more funding, and a heightened focus on 
interdisciplinary collaboration. This consistent growth 
reflects a growing interest in the subjects covered by 
these publications, as evidenced by the citation data. 

3.2 Analysis of publication sources 

The most productive journal sources was Nutrition And 
Cancer (the total number of publications = 4, the total 
number of citations = 227; AC = 56.75), followed by 
Anticancer Research with the most citation over another 
journal mentioned above (the total number of 
publications = 3, the total number of citations = 2,195; 
AC = 731.66) as depicted in Table 3. Information about 
the publishers that produce on Curcuma sp. as anti 
cancer agent will help scholars pursue a particular 

 
Fig 1. Annual Scientific Production 
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publisher and submit their report of research related to 
this topic. 

3.3 Analysis of the Contributions of the 20 Best 
Authors in Curcuma sp. Research on Colon 
Cancer 

Studies on Curcuma sp. and its impact on colon cancer 
have attracted worldwide interest due to its considerable 
pharmacological effectiveness. Curcumin's ability to 
induce apoptosis in colorectal cancer cells through 
various molecular mechanisms, including ROS 
production, Ca²⁺ influx, and mitochondrial malfunction, 
establishes it as an effective therapeutic agent against 
colorectal cancer. As study by Su Chin Cheng (2006), 
curcumin, as a natural and potentially economical 
molecule, may assist in alleviating the increasing 
worldwide cancer burden, especially in resource-limited 
environments where access to expensive treatments is 
restricted. 

Bibliometric analysis can assess 
researchers' contributions by measuring the impact of 
their published articles. The analysis indicates that there 
are 20 authors with the most significant contributions in 
the subject. Table 4 showed that there are 20 authors 
with the highest contribution in this research field. 
Several studies have focused on developing curcumin 
pharmacology, phytochemical applications, and 
molecular mechanisms related to colon cancer. The 
following is data related to the Contribution Analysis of 
the most Influential Papers from the 20 Best Writers in 
Curcuma sp. Research on Colon Cancer as depicted in 
Table 4. According to Table 4 the relationship between 
citation counts and Link Strength (LS) plays a distinct 
role in bibliometric analysis. Citation counts indicate 
how significantly an article impacts the scientific 
community, whereas LS measures how strongly an 
article connects with other documents within a specific 
research network, such as through co-citation or author 
collaboration. For instance, Goel, Ajay (2008) has the 
highest citation count (1921) but a low LS (1), 
highlighting its broad relevance across various fields, 
particularly in clinical and pharmaceutical contexts. 
Conversely, Kunnumakkara, Ajaikumar B. (2008) 
demonstrates high LS (5) with fewer citations (206), 
suggesting its pivotal role in focused subthemes, such as 
the molecular mechanisms of curcumin. This suggests 
that articles with elevated LS are often more closely 

associated with similar research within a particular 
network, even when they lack high citation counts.  

Therefore, analyzing citation numbers alongside LS 
offers complementary insights: articles with numerous 
citations serve as valuable references for general 
influence, while those with high LS are more pertinent 
for in-depth investigation of specific subthemes. The 
analysis of the most influential papers (Table 4) 
identifies 20 authors as key contributors in this field. 
Many studies focus on enhancing curcumin’s 
pharmacology, examining phytochemical uses, and 
researching the molecular mechanisms linked to colon 
cancer. Based on the year of publication, a trend appears 
to be that research related to curcumin peaked between 
2005–2010. Authors like Kunnumakkara, Ajaikumar B. 
and Su, Chin-Cheng dominate with frequently cited 
articles. The articles from Kunnumakkara, Ajaikumar B. 
(2008), and Su, Chin-Cheng (2006) dominate research 
on curcumin's effects on the mechanism of apoptosis of 
colon cancer cells and its pharmacokinetics. These 
authors' research focus covers key topics such as 
pharmacology, phytochemistry, and oncology, with 
contributions that strengthen the scientific foundation 
for the development of curcumin-based therapies. This 
study also revealed a significant upward trend in 
curcumin-related publications between 2005 and 2010, 
reflecting global attention to curcumin's potential as an 
anticancer agent. 
The data reveals that citation trends and Link Strength 
(LS) are shaped not only by the name of the first author 
and the year of publication but also by the author's 
reputation, the research topic, and the relevance of the 
article at its time of release. For instance, the work by 
Goel, Ajay (2008), despite having a low LS (1), boasts 
the highest citation count (1921), indicating its 
significant influence in pharmaceutical and clinical 
fields, likely due to the popular topic of curcumin's 
potential applications in 2008. Conversely, 
Kunnumakkara, Ajaikumar B. (2008), while featuring a 
higher LS (5) with fewer citations (206), serves as a 
central piece in niche subthemes tied to curcumin's 
molecular mechanisms, showcasing a more specialized 
impact. Additionally, the timing of publication remains 
crucial; earlier articles, like those by Kirana, Chandra 
(2003), often accumulate citations over a longer span 
despite a low LS (2). In contrast, recent publications, 
such as Guo, Yue (2015), with lower citations (102) yet 
significant LS (1), may point to emerging topics or 

Table 3. The Most Productive Sources of Curcuma sp. From Scopus Database 2003-2023. 
No 

 
Journal TP TC AC per publication 

1 Nutrition And Cancer 4 227 56.75 

2 American Journal Of Chinese Medicine 3 463 154.33 
3 Anticancer Research 3 2,195 731.66 
4 Biochemical Pharmacology 3 43 14.33 

5 Frontiers In Oncology 3 101 33.66 

6 Frontiers In Pharmacology 3 189 63.00 
7 Journal Of Agricultural And Food Chemistry 3 40 13.33 
8 Molecules 3 34 11.33 

9 Asian Pacific Journal Of Cancer Prevention 2 27 9.00 

10 Bioorganic And Medicinal Chemistry 2 85 42.50 
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insufficient time for citation growth. 
Therefore, the first author's name, publication year, 

and journal relevance are vital for comprehending how 
the article resonates and integrates within the scientific 
community. An analysis of the contributing countries 
highlights the role of international collaboration. 
Collaboration across borders has increasingly become 

crucial in scientific research. This dataset reveals that 
14.88% of papers include authors from multiple 
countries. China tops the list with 32 publications, while 
the United States follows with 19. Nevertheless, the US 
outperforms in citation impact, averaging 212.84 
citations per article, highlighting the significant 
influence of its research.  

 
 
 

Table 4. Analysis of the most Influential Papers of the 20 Best Authors in Curcuma sp. Research on Colon Cancer 

Ranking 
First author 

and year 
Document title Journal Citations LS* Research focus 

1 
Kunnumakkara, 
Ajaikumar B., 

2008 

Curcumin sensitizes human colorectal cancer 
xenografts in nude mice to γ-radiation by 

targeting nuclear factor- κB-regulated gene 
products 

Clinical Cancer 
Research 

206 5 
Phytochemistry, 

Anticancer, 
Pharmacology 

2 

Su, Chin-Cheng; 
Lin, 

Jaung-Geng; Li, 
Te-Mao; 

Chung, Jing-
Gung; Yang, 
Jai-Sing; Ip, 

Siu-Wan; Lin, 
Wen-Chuan; 
Chen, Guang-

Wei, 2006 

Curcumin-induced apoptosis of human colon 
cancer colon 205 cells through the production 
of ROS, Ca2+ and the activation of caspase-3 

Anticancer 
Research 

186 3 
Anticancer, 

Natural products, 
Pharmacology 

3 
Su, Chin-Cheng, 

2006 

Curcumin inhibits cell migration of human 
colon cancer colon 205 cells through the 

inhibition of nuclear factor kappa B /p65 and 
down-regulates cyclooxygenase-2 and matrix 

metalloproteinase-2 expressions 

Anticancer 
Research 

122 3 
Pharmacology, 

Anticancer 

4 
Kurien, Biji T., 

2007 
Improving the solubility and pharmacological 

efficacy of curcumin by heat treatment 

Assay and Drug 
Development 
Technologies 

296 2 
Pharmacological 
phytochemistry 

5 
Kirana, 

Chandra, 2003 

Antitumor activity of extract of Zingiber 
aromaticum and its bioactive sesquiterpenoid 

zerumbone 

Nutrition and 
Cancer 

112 2 
Phytochemistry, 

Anticancer 

6 Goel, Ajay, 2008 
Curcumin as 

"Curecumin": From kitchen to clinic 
Biochemical 

Pharmacology 
1,921 1 

Phytochemistry, 
Clinical Aspect 

7 Chen, A., 2006 

Curcumin inhibits human colon cancer cell 
growth by suppressing gene expression of 
epidermal growth factor receptor through 

reducing the activity of the transcription factor 
EGR-1 

Oncogene 276 1 
Biology 

molecular, Herbal 
Medicine 

8 
Jeong, Woo-Sik, 

2004 

Modulatory properties of various natural 
chemopreventive agents on the activation of 

NF- κB signaling pathway 

Pharmaceutical 
Research 

251 1 
Natural products, 

Anticancer 

9 
Milacic, Vesna, 

2008 
Curcumin inhibits the proteasome activity in 
human colon cancer cells in vitro and in vivo 

Cancer Research 238 1 
Phytochemistry, 

Anticancer 

10 
Mcfadden, Rita- 
Marie T., 2015 

The role of curcumin in modulating colonic 
microbiota during colitis and colon cancer 

prevention 

Inflammatory 
Bowel Diseases 

175 1 

Biologycal 
activity, 

Anticancer, 
Microbiological 

Investigation 

11 
Basile, 

Valentina. 
2009 

Curcumin derivatives: 
Molecular basis of their anti-cancer activity 

Biochemical 
Pharmacology 

172 1 
Anticancer, 

Natural products 

12 
Johnson, Sara 

M., 2009 

Curcumin inhibits proliferation of colorectal 
carcinoma by modulating Akt/mTOR 

signaling 

Anticancer 
Research 

155 1 
Pharmacological 
phytochemistry 
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Ranking 
First author 

and year 
Document title Journal Citations LS* Research focus 

13 
Ryu, Min-Jung. 

2008 

Natural derivatives of curcumin attenuate the 
Wnt/β-catenin pathway through down- 

regulation of the transcriptional 
coactivator p300 

Biochemical and 
Biophysical 

Research 
Communications 

134 1 
Biology 

molecular, Herbal 
Medicine 

14 
Leal, Patrícia F. 

2003 

Functional properties of spice extracts obtained 
via supercritical fluid 

extraction 

Journal of 
Agricultural and 
Food Chemistry 

131 1 
Phytochemistry, 
Pharmaceuticals 

development 

15 
Mosieniak, 

Grazyna, 2012 

Curcumin induces permanent growth arrest of 
human colon cancer cells: Link between 

senescence and 
autophagy 

Mechanisms of 
Ageing and 

Development 
130 1 

Pharmacological, 
Phytochemistry 

16 
Lee, Youn Ju, 

2011 
Involvement of ROS in 

curcumin-induced autophagic cell death 

Korean Journal of 
Physiology and 
Pharmacology 

126 1 
Pharmacology, 

Anticancer 

17 
Yance Jr., 

Donald 
R. , 2006 

Targeting angiogenesis 
with integrative cancer therapies 

Integrative Cancer 
Therapies 

119 1 
Therapeutics 

cancer, 

18 
Bartik, Leonid , 

2010 

Curcumin: A novel nutritionally derived ligand 
of the vitamin D receptor with implications for 

colon cancer chemoprevention 

Journal of 
Nutritional 

Biochemistry 
116 1 

Nutraceuticals, 
Anticancer 

19 
Guo, Li-Da, 

2013 

Curcumin inhibits proliferation and induces 
apoptosis of human colorectal cancer cells by 

activating the mitochondria apoptotic 
pathway 

Phytotherapy 
Research 

114 1 
Pharmacology, 

Anticancer 

20 Guo, Yue, 2015 

Curcumin inhibits anchorage-independent 
growth of HT29 human colon cancer cells by 
targeting epigenetic restoration of the tumor 

suppressor gene DLEC1 

Biochemical 
Pharmacology 

102 1 
Pharmacology, 

Anticancer 

LS = Link Strength from VOSviewer 

 
Fig. 2 showed the contributions of various countries 

to research on the effects of Surcumin sp on Colorectal 
Cancer are evident through the number of publications 
and their average citations. The United States stands out 
with 19 articles and an impressive average of 212.84 
citations per article, reflecting the high quality and 
influence of its research within the scientific 
community. China leads in total articles with 32 but has 
a lower average citation rate of 35.78, suggesting a 
stronger emphasis on publication quantity alongside 
robust internal collaboration but a more fragmented 
impact.  

Meanwhile, Korea, despite having only 8 articles, 
achieves a respectable average citation of 55.12, 
indicating that its fewer publications still hold 
significant relevance. India contributes the least with 6 
articles and an average of 33.17 citations, suggesting a 
smaller yet meaningful role in fostering internal 
collaboration and research advancement in this area. 
Overall, these findings highlight the varying levels of 
internal collaboration and research quality across 
different countries, with the USA demonstrating a 
balance between quantity and impact, while other 
nations tend to excel in one aspect or the other. 

An analysis of various countries' contributions to 
internal collaboration reveals that the USA excels in 
quality, boasting a very high citation average. The 
quality of was assessed through bibliometric measures 
such as citation counts and Link Strength (LS). Citation 
counts reflect how often a paper is referenced by other 

researchers, serving as a proxy for the paper's impact. 
Additionally, Link Strength (LS) measures how strongly 
an article connects with other documents in the research 
network, indicating its relevance and influence within 
specific research clusters. These metrics, along with the 
analysis of the average citation rate, allowed the authors 
to infer that the USA's research in this field tends to be 
more influential and of higher quality compared to other 
nations, despite the greater volume of publications from 
countries like China. 

In contrast, China produces the largest number of 
articles, albeit with a lower impact. This suggests a 
divergence in research strategies: the USA emphasizes 
thorough, high-quality research that holds significant 
relevance in the global scientific community, while 

 
 

Fig. 2. Most Cited Countries 
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China focuses on initial exploration and preliminary 
studies.  

Although Korea has published only 8 articles, it 
features a higher citation average per article (55.12) 
compared to China, indicating a more efficient approach 
to producing high-quality research. This highlights the 
importance of prioritizing quality over quantity. 
Additionally, India, which has substantial potential for 
research on natural resources like curcumin, has made 
initial contributions that mark a promising start. Given 
the abundance of natural resources that support 
curcumin-related research, India has a strong 
opportunity to boost its contributions. 

This data highlights the significance of cross-border 
collaboration, which can merge the resources of China 
and India with the research expertise of the USA and 
Korea. Such partnerships will expedite the advancement 
of curcumin research and its potential as an effective 
therapy for colon cancer. To amplify the global 
influence of this research, these countries should 
broaden international collaborations, integrate their 
research resources, and focus on research areas of high 
clinical relevance. This approach is anticipated to 
enhance global scientific contributions and speed up the 
translation of research findings into clinical practice. 

Fig. 2. illustrates the citation counts for research 
publications concerning curcumin, sourced from various 
countries. This data highlights how different nations 
contribute to scientific advancements, indicated by the 
frequency with which their research is referenced by 
other scholars. An analysis of citations by country has 
unveiled notable disparities in research output and the 
individual impact of articles. The United States stands 
out with the highest total citations and average impact 
per article, surpassing Italy, Canada, Brazil, and Poland. 
This indicates that while the volume of research from 
America may be less, its findings have a strong 
influence on the international scientific community. 
Concurrently, China, Korea, and Japan are emerging as 
significant contributors to global research, particularly 
in new sectors. The variety in citation stats underscores 
the intricate dynamics of global scientific collaboration 
and rivalry, where both the amount and the quality of 
research shape the overall landscape. 

In recent years, international collaboration has 
become more pronounced, as evidenced by 
contributions from authors across countries such as the 
United States, China, and Korea. For instance, while 
China leads in the number of publications, the United 
States excels in the quality and impact of its research, 
with high citation counts per article demonstrates how 
varying levels of research output and citation impact 
reflect different national priorities: some countries focus 
on high-output research, while others concentrate on 
achieving high-impact studies. 

The increasing complexity of curcumin research, 
particularly in its application to colorectal cancer, has 
led to multi-disciplinary teams working together across 
borders. For example, research topics are expanding 
from basic molecular mechanisms of curcumin's 
anticancer properties to clinical trials and innovative 

drug delivery methods, such as nanoparticle 
formulations, to address curcumin's low bioavailability. 
This evolution in research shows how growing scientific 
challenges, such as the need for more effective cancer 
therapies, require collaboration across various sectors 
and expertise levels, thus fostering innovation in 
curcumin-based treatments. 

3.4 Analysis of authors and their 
bibliographical coupling network 

The analysis of authors and their bibliographical 
coupling network in Table 5 shows that there are five 
studies that focus on curcumin, each showing significant 
contributions to the field with variations in total citations 
and average citations per year. Research by Goel A., 
Kunnumakkara A.B., and Aggarwal B.B. has the highest 
total citations (1,921) with an average of 113 citations 
per year, indicating a tremendous impact in the field of 
biochemical pharmacology, especially with the concept 
of curcumin as "Curecumin." This research was 
conducted at the University of Texas, an institution with 
a strong reputation in the field of experimental research. 
Furthermore, research by Kurien B.T. and collaborators 
generated 296 citations at an average of 16.44 per year, 
focused on developing methods to improve solubility 
and pharmacological efficacy curcumin through heat 
treatment, which is relevant in drug development 
technology at the Medical Research Foundation, 
Oklahoma City. 

Research conducted by Chen A. and his team 
accumulated 276 citations (14.53 per year), emphasizing 
how curcumin's molecular mechanism inhibits the 
growth of colon cancer by reducing the expression of the 
epidermal growth factor receptor gene. This work 
represents a significant contribution from the LSU 
Health Sciences Center. Meanwhile, Jeong W.-S. and 
colleagues, with 251 citations (11.95 per year), 
showcased the effectiveness of natural chemopreventive 
agents in modulating the NF-κB signaling pathway, a 
critical area in pharmaceutical research at Rutgers 
University. Lastly, the study by Milacic V. and his team 
garnered 238 citations (14 per year), focusing on 
curcumin's impact on proteasome activity in colon 
cancer cells, both in vitro and in vivo, underscoring the 
role of proteasome mechanisms in cancer pathology, 
conducted at Wayne State University. 

Analyzing bibliographic coupling networks based 
on authors reveals how authors link through shared 
references in their studies. Key authors like Goel A., 
Kunnumakkara A.B., and Aggarwal B.B. lead the 
network with the most citations (1,921) and the highest 
annual average of citations (113). Their research focuses 
on curcumin's potential as a therapeutic agent and holds 
significant relevance across various scientific fields. 
Consequently, it is frequently cited by other researchers 
in pharmacology, biochemistry, and oncology. 
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Table 5. Analysis of authors and their bibliographical coupling network 
 

No Author name Total 
Citation 

Average 
citation 

  per Year 

Affiliation/ 
Country 

Discipline Description of Studies 

1 Goel A.; 
Kunnumakkara 
A.B.; Aggarwal 

B.B. 

1921 113.00 Departments of 
Experimental 

Therapeutics, The, 
University of 

Texas 

Biochemical 
Pharmacology 

Curcumin as "Curecumin": 
From kitchen to clinic 

2 Kurien B.T.; Singh 
A.; Matsumoto H.; 

Scofield R.H. 

296 16.44 Medical Research 
Foundation, 

Oklahoma City 

Assay and Drug 
Development 
Technologies 

Improving the solubility 
and pharmacological 

efficacy of curcumin by 
heat treatment 

3 Chen A.; Xu J.; 
Johnson A.C. 

276 14.53 Department of 
Pathology, 

LSUHSC-S, BRI 
F8-20, 

Shreveport, LA 

Oncogene Curcumin inhibits human 
colon cancer cell growth by 

suppressing gene 
expression of epidermal 
growth factor receptor 
through reducing the  
activity  of  the 

transcription factor Egr-1 
4 Jeong W.-S.; Kim 

I.W.; Hu R.; Kong 
A., N.T. 

251 11.95 Department of 
Pharmaceutics, 
Ernest Mario 

School of 
Pharmacy, 

Rutgers, the 
State Univ. of NJ 

Pharmaceutical 
Research 

Modulatory properties of 
various natural 

chemopreventive agents 
on the activation of NF-

κB signaling pathway 

5 Milacic V.; 
Banerjee S.; 

Landis Piwowar 
K.R.; Sarkar F.H.; 
Majumdar A.P.N.; 

Dou Q.P. 

238 14.00 Department of 
Pathology, School 

of Medicine, 
Wayne State 
University 

Cancer 
Research 

Curcumin inhibits the 
proteasome activity in 

human colon cancer cells in 
vitro and in vivo 

 
The article, authored by Kurien B.T. and his team, 

emphasizes their research aimed at enhancing the 
pharmacological effectiveness of curcumin. They are 
also linked with researchers exploring pharmaceutical 
formulation and drug development techniques. This 
connection allows for the integration of diverse 
subthemes, including formulation technology and 
pharmacokinetics. 

Clustering studies focused on research topics reveal 
that authors with similar interests often belong to the 
same group. This is illustrated in the work by Chen A. 
and colleagues, who explore the molecular mechanisms 
of curcumin's influence on cancer gene expression, 
likely placing them in the same cluster as Milacic V. and 
his team, as both emphasize curcumin's role in cancer 
therapy and its molecular mechanisms. Additionally, 
Jeong W.-S. and his research group, which examines the 
NF-κB signaling pathway in chemopreventive agents, 
might constitute another cluster connected to experts in 
pharmacology and immunology. 

The topic of Coupling Strength indicates that highly 
cited authors like Goel A. not only significantly 
influence their fields but also tend to establish strong ties 
within the coupling network due to their frequently 
referenced research. In contrast, researchers like Kurien 
B.T., despite having lower citation counts than Goel A., 
can exhibit strong connections within the internal 
networks of specific subdisciplines, for instance, 
pharmaceutical technology or curcumin formulation. 

The analysis of Collaboration and Citation Overlap 
indicates that the collaboration between authors 
significantly affects network strength. Notably, highly 
cited researchers like Aggarwal B.B. demonstrate that 
their research and publications not only have a 
substantial influence but also serve as a vital connection 
between fundamental research and the therapeutic uses 
of curcumin. This analysis highlights how the coupling 
network captures the strength of scientific collaboration 
in fostering shared knowledge across different 
curcumin-related subdisciplines. 

3.5 Keyword co-occurance networks and 
overlay 

Keywords and networking can identify the most 
significant and impactful terms. They likely shed light 
on essential research topics in the field, utilizing a quick, 
objective, and reproducible method [6]. For this 
analysis, we extracted keywords and their frequency 
from various publications, including titles, abstracts, 
and both author-provided and indexed keywords [6]. 
The bibliometric analysis reveals the co-occurrence 
results between the author network and the overlay, 
displayed in Table 6 below. 
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Table 6. Highlights of Keyword co-occurence nertwork analysis based on all keywords 

Keyword Interpretation 

Cluster 1 (Red Node) 
alcohol, angiongenesis, antiangiogenic activity, anticancer, 
anticarcinogenic agents, antiinflammatory activity, antineoplastic activity, 
antineoplactic agents, antioxidant, antioxidant activity, breast cancer, 
cancer chemotherapy, cancer therapy, cell strain ht29, colon cancer, 
curcuma, curcuma longa, curcuma longa extract, cyclooxygenase 2, 
cytotoxicity, didemethoxycurcumin, drug activity, drug efficacy, drug 
isolation, drug mechanism, drug megadose, drug potency, drug 
potentiation, drug safety, drug screening assays, antitumor, drug structure, 
drug synthesis, enzyme linked immunosorbent assay, epidermal growth 
factor receptor, ginger extract, glutathione, herbaceous agent, high 
performance liquid chromatography, humans, immunoglobulin enhancer 
binding protein, lipid peroxidation, lung cancer, mass spectrometry, 
medicinal plant, molecular docking, molecular structure, 
neovascularization, pathologic, plant extracts, polyphenol, quercetin, 
rhizome, structure-activity relationship, turmeric, unclassified drug, 
zingiber officinale 
 

A holistic approach from angiogenesis, natural 
products, and drug mechanisms, to improve 
clinical outcomes for cancer patients through the 
development of more effective and safe 
therapies. 
 
CANCER THERAPY LS 95 → Dominants 

Cluster 2 (Green Node) 
acetylcysteine, adenocarcinoma, antineoplastic agents, phytogenic, 
antineoplastic combined, antiproliferative activity, apoptosis, cancer cell 
culture, cancer growth, cancer inhibition, caspase 3, caspase 9, cell cycle, 
cell cycle arrest, cell cycle checkpoints, cell cycle gl phase, cell strain 
hct116, colon adenocarcinoma, comparative study, concentration 
response, cytocrome c, dna damage, dna tragmentation, dose response, 
dose-response relationship, drug synergism, enzyme activation, enzyme 
activity, flow cytometry, g1 phase cell cycle checkpoint, growth 
inhibition, hct116 cells, ht-29 cell line, ht29 cells, isolation and 
purification, lactate dehydrogenase, mitochondria, mitochondrial 
membrane, mitochondrion, nf-kappa b, nicotinamide adenine dinucleotide 
adenosine diphosphate ribosyltransferase, oxidative,stress, phytotherapy, 
protein bax, protein bcl2, Protein bcl xl, protein p21, protein p5, reactive 
oxygen metabolite, reactive oxygen species, ROS, sesquiterpenoid tumor 
suppressor protein, zingiberaceae 
 

Phytotherapy-based approaches in cancer 
treatment, with an emphasis on understanding the 
molecular mechanisms underlying anticancer 
effects and improving therapeutic outcomes. 
 
APOPTOSIS : LS 54 → Dominants 

Cluster 3 (Blue Node) 
adult, animal cell, animal experiment, animal model, animal tissue, 
animals, azoxymethane, bagg albino mouse, beta catenin, beta elemene, 
carcinogenesis, colon, colon carcinogenese, colorectal cancer cell line, 
Curcuma aromatica, Cyclin d1, Cycline, Drug bioavailability, drug 
screening, essential oil, female, fluorouracil, folinic acid, gene expression, 
histopathology, immunohistochemistry, In vivo study, liver metastasis, 
male mice, mice inbred balb.c, mice, nude, mouse, myc protein, 
Nonhuman, Nude mouse, Oxaliplatin, polymerase chain reaction 
procedures, rats, rats, sprague-dawley, real time polymerase chain, reverse 
transcription polymerase chain reaction, rna extraction, sesquiterpenes, 
sprague dawey rat, 
survival rate, tumor growth, tumor volume, tumor xenograft, turmerone, 
wnt protein, xenograft model antitumor 
 

The approach in this research emphasizes an 
in-depth understanding of cancer mechanisms 
and potential new therapies through the use of 
animal models, in this case mice, and 
molecular analysis. 
 
IN VIVO STUDY : LS 47 → Dominants 

 Cluster 4 (Yellow Node) 
autophagy, cancer cell, cell invasion, cell line, tumor, cell migration, cell 
motion, cell movement, cell proliferation, cell viability, chemokine 
receptor cxcr4, colony formation, colorectal cancer, colorectal neoplasme, 
colorectal tumor, down regulation, drug cytotoxicity, drug affects, 
epithelial mesenchymal transition, fibroblast, g2 phase cell cycle check, 
gelatinase b, expression regulation, genetic transcription, genetics, hct116 
cell line, human cell, IC50, immunoblotting, immunofluorescence, in vitro 
study, interleukin 1-β, interleukin 6, metastasis, mitogen activated protein, 
MTT assay, neoplasm metastasis, nerve cell adhesion molecular, protein, 
protein degradation, protein ex preflon, protein kinase b, protein 
phosphorlation, signal transduction, sw480 cell line, transcription factor 
rela, tumor cell line, tumor invasion, tumor microenvironment, turmeric 
extract, upregulation, western blotting 
 

Comprehensive studies for in-depth 
understanding of cellular mechanisms, gene 
regulation, and interactions in the tumor 
microenvironment are key to developing more 
effective cancer therapies. 
 
IN VITRO STUDY  :  LS  76  → 
Dominants 
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Keyword Interpretation 

Cluster 5 (Purple Node) 
blotting western, caco-2 cells, Cancer prevention, cell culture, cell death, 
Cell growth, Cell line, Cell survival, cell, Chemistry, Chemoprevention, 
Chemoprophylaxis colon tumor Colonic neoplasms curcumin curcuminoids 
demethoxycurcumin diseases drug antagonism, drug carriers, drugs 
formulation, Enzymes Innibition, humen tissue inducible nitric oxide syn 
Inflammation Intestinal mucosa Messanger Metabolism Nanoparticles 
Pathology, RNA messager. 

This research integrates various approaches to 
understand cancer mechanisms and develop 
more effective prevention and treatment 
strategies. 
 
CURCUMIN : LS 83 → Dominants 

 

Table 6 presents the results of the network search 
and keywords, which reveal five distinct clusters. 
Cluster 1 focuses on a holistic perspective of 
angiogenesis, emphasizing natural products and drug 
mechanisms to enhance clinical outcomes for cancer 
patients by creating more effective and safer therapies. 
Cluster 2 centers on phytotherapy approaches in cancer 
treatment, highlighting the importance of 
comprehending the molecular mechanisms that drive 
anticancer effects and improve therapeutic results. 
Cluster 3 advocates for a deeper understanding of cancer 
mechanisms and potential new therapies utilizing 
animal models, specifically mice, along with molecular 
analysis. Cluster 4 involves extensive studies of cellular 
mechanisms, gene regulation, and interactions within 
the tumor microenvironment, crucial for developing 
improved cancer therapies. Finally, Cluster 5 combines 
various strategies to investigate cancer mechanisms and 
formulate prevention approaches. 

The findings from the network search and keywords 
are illustrated in Table 6, revealing five clusters. Cluster 
1 explores a holistic strategy encompassing 
angiogenesis, natural products, and drug mechanisms 
aimed at enhancing clinical outcomes for cancer patients 
by advancing more effective and safer therapies. Cluster 
2 focuses on phytotherapy-based methods for cancer 
treatment, emphasizing a deeper understanding of the 
molecular mechanisms behind anticancer effects and 
improving therapeutic results. Cluster 3 encourages a 

thorough exploration of cancer mechanisms and the 
possibility of new therapies through the application of 
animal models, particularly mice, alongside molecular 
analysis. Cluster 4 highlights the importance of 
comprehensive studies on cellular mechanisms, gene 
regulation, and interactions within the tumor 
microenvironment to develop more effective cancer 
therapies, while Cluster 5 combines various methods to 
unravel cancer mechanisms and formulate prevention 
strategies. 

3.6 Visualization of VOSviewer 

The visualization results from VOSviewer are shown 
below, illustrating keyword and citation networks 
derived from the bibliometric analysis conducted in this 
study, as depicted in Fig. 3. 

 However, this study has several limitations such as 
the data were exclusively obtained from the Scopus 
database, which may not encompass all pertinent papers 
indexed in alternative databases such as Google Scholar 
or Web of Science. The search was limited to 
publications using particular keywords, potentially 
omitting pertinent items that did not utilize these terms. 
The study's timeframe (2003–2023) may neglect earlier 
or more contemporary studies. Furthermore, omitting 
non-English publications and studies not explicitly 
pertaining to Curcuma sp. and colorectal cancer may 
result in selection bias. Ultimately, only original 

 
Fig. 3. (a) Keyword co-occurence networks, (b) Co-citation network of cited references, 

(c) Keyword co-occurence overlay with a time frame 
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research articles were used, excluding review articles 
and other publications that would offer a more 
comprehensive viewpoint. 

4 Conclusion 

A bibliometric analysis of scientific publications from 
2003 to 2023 reveals notable trends in growth, impact, 
and collaboration in research. The consistent rise in 
publications, particularly in recent years, alongside 
elevated citation rates, shows that researchers are 
making significant contributions in critical fields like 
cancer research. The rise in collaborative efforts, both 
nationally and internationally, underscores the growing 
complexity of scientific inquiries that necessitate varied 
expertise. 

The analysis highlighted several important thematic 
areas, particularly curcumin and cancer research, as 
focal points. These results underscore the need for 
ongoing investment in collaborative and 
interdisciplinary research to tackle global health issues.  

More research is necessary to investigate the long-
term effects of this publication, particularly regarding 
technological innovation and clinical applications. 
Moreover, future analyses could gain insights by 
examining how funding sources affect research trends 
and the changing role of open access in influencing the 
spread of scientific knowledge. 
 
We thank the PhD Program of the Faculty of Pharmacy, 
Universitas Gadjah Mada, Yogyakarta Indonesia, for 
supporting this study. 
 
The authors declare no conflict of interest. 
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