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This study aims to analyze the development of scientific publications 
related to green synthesis using leaf extract through a bibliometric 
approach with data sources from the Scopus database. The data 
analyzed included 64 articles published between 2015 and 2024. The 
analysis was carried out with the help of VOSviewer software to map 
network visualization, overlay, and density of the most frequently 
used keywords. The results show that the number of publications has 
increased although it is fluctuating, with the peak of publications 
occurring in 2024. India is the country with the highest contribution, 
both in terms of number of articles, institutions, and authors. The 
keyword green synthesis has a higher frequency and link strength 
than leaf extract, indicating that this topic is broader in scope and 
taking center stage in sustainability research. Overall, this analysis 
provides a comprehensive overview of trends, scientific 
collaborations, and research development directions in the field of 
leaf extract-based green synthesis. 

 

Keywords: 

Bibliometrics 
Green Synthesis 
leaf extract 
VOSviewer 

   

How to cite: Rizki, D. Y., Lestari, N. T., Febriana, N., Mawanti, L. I., Meiliyadi, L. A. D., Arizona, K., 
Wahyudi, M. (2026). Bibliometric Analysis on Green Synthesis of Nanoparticles Using Leaf 
Extract Based on the Scopus Database. Indonesian Journal of Review and Research in Physics, 
1(1), 30-43 

INTRODUCTION  
Green synthesis and biosynthesis are described as the synthesis of compounds using materials 
such as plant extracts, fungi, algae, and microorganisms  (Radulescu et al., 2023) .  The aim of 
these methods is to minimize the effects of toxic chemicals typically used in the metal oxide 
synthesis process (Singh et al., 2018) . The use of extracts plants allows the synthesis of metal 
oxides as a reducing and masking agent during the process (Meiliyadi et al., 2026), replacing the 
need for reducing agents from hazardous substances (Aigbe & Osibote, 2024) . Green synthesis 
methods have many advantages (Meiliyadi et al., 2025), such as being environmentally friendly, 
cheap, and not requiring much energy (Abady et al., 2025). One method that is gaining popularity 
is the use of leaf extracts as preducing and stabilizing agents in the synthesis process (Khattak et 
al., 2019). The leaves of various plants are known to contain phytochemical compounds such as 
(Das et al., 2024), phenols (Sugitha et al., 2024), and tannins  (Hashemia et al., 2020) that play an 
active role in the formation of nanoparticles, making it a safer, cheaper and more sustainable 
alternative to conventional methods (H.Nahari et al., 2022). 
 Bibliometric analysis is one of the effective quantitative methods to evaluate and map the 
development of a field of science based on scientific publications (Aliero et al., 2015). By utilizing 
the scopus database, this analysis allows researchers to identify the number of publications, 
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annual trends, authors, citations, countries, institutions, collaboration patterns, and dominant 
keywords that appear in green synthesis research using leaf extracts (Shuaixuan Ying et al., 2022). 
 Similar previous research is from  (Ahmed et al., 2016) who used neem leaf extract to 
synthesize silver nanoparticles which showed anti-microbial activity against gram-positive 
bacteria and E coli. Furthermore, research from  (Islam et al., 2019) who used moringa leaf extract 
to synthesize silver nanoparticles with sunlight irradiation as the main energy source. The 
resulting nanoparticles showed antimicrobial activity against various strains of bacteria and 
fungi. Then research from (Yan et al., 2020) which uses guava leaf extract to evaluate its anti-
bacterial activity against common pathogens. And the last is research from Lomelí-Rosales et al., 
2022 which uses cayenne leaf extract to compare the effectiveness of plant parts (leaves, stems, 
roots) in the nanoparticle synthesis process. 
 Although numerous experimental studies on green synthesis using leaf extracts have been 
reported, most previous studies have primarily focused on synthesis procedures, 
characterization, and antimicrobial applications. To date, there is still limited research that 
comprehensively maps the global scientific development, collaboration patterns, research trends, 
and thematic evolution in the field of green synthesis using leaf extracts through a bibliometric 
approach. Existing traditional literature reviews generally discuss findings descriptively and are 
limited in their ability to visualize research networks, identify influential contributors, and detect 
emerging research topics. Therefore, a bibliometric analysis is urgently needed to provide a 
broader and more systematic overview of the research landscape, identify research gaps, and 
reveal future research opportunities in this field. 
 Therefore, the purpose of this research is to conduct bibliometric analysis of scientific 
publications on green synthesis using leaf extract. This study offers novelty by systematically 
visualizing publication trends, collaboration networks, keyword co-occurrence, and thematic 
developments using VOSviewer, which has not been comprehensively discussed in previous 
traditional review studies. Through this research for mapping research data can use the 
VOSviewers application which includes network mapping, overlay, and density. Bibliometric 
analysis in this study also includes the classification of publications, authors, years, number of 
citations, affiliations and countries on the Scopus database in 2015-2024. 

RESEARCH METHOD  
 Bibliometric analysis is a quantitative method for evaluating and analyzing the scientific 
literature (Sorooshian, 2024). This technique is used to measure the productivity of authors 
(Mirawati et al., 2024), institutions (Chissaque et al., 2024), or countries   (Jiang et al., 2024) in a 
field of research (Khojasteha et al., 2023). One of its main goals is to identify research trends and 
map the development of science (Huang et al., 2024). The data analyzed usually comes from 
databases such as Scopus (Xiao et al., 2022), Web of Science (Pandey et al., 2024), or Google 
Scholar (Du et al., 2024). Some common indicators used include the number of publications 
(Filippi et al., 2023), the number of citations (Bautista-Puig et al., 2022), and the h-index (Duque-
Acevedo et al., 2020). Bibliometric analysis also includes the visualization of collaborative 
networks between authors or institutions (Ajibade et al., 2024). In addition, it can be used to 
identify the most influential journals or topics in a discipline (Donthu et al., 2021). This method 
is particularly useful in academic decision-making and research policy (Wiwatkunupakarn et al., 
2024). Tools such as VOSviewer or Bibliometrix are often used to make analysis easier (Cui et al., 
2025). With bibliometric analysis, researchers can understand the direction of future research and 
avoid topics that are already too saturated. 
 In this study, data were collected from the Scopus database using the Boolean search 
query TITLE-ABS-KEY (“green synthesis” AND “leaf extract”). The use of this query aimed to 
ensure that the retrieved publications specifically discussed green synthesis research involving 
leaf extracts. 
 The publication period was limited to 2015–2024 because research on green synthesis 
using leaf extracts has shown significant development during the last decade, particularly in 
nanoparticle synthesis and environmentally friendly materials research. This time limitation was 
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applied to obtain recent, relevant, and up-to-date publication trends while avoiding older studies 
with limited relevance to current scientific developments. 
 The inclusion criteria in this study covered journal articles indexed in the Scopus database 
published between 2015 and 2024. In addition, only English-language articles were included to 
ensure consistency in data analysis and to facilitate the interpretation of scientific information at 
the international level. Publications outside the specified period, non-English articles, conference 
papers, book chapters, and documents unrelated to green synthesis using leaf extracts were 
excluded from the analysis. Statistical analysis in this study was carried out descriptively by 
calculating publication frequencies, citation counts, author productivity, institutional 
contributions, and keyword occurrences. Network analysis and visualization were performed 
using VOSviewer to identify relationships among keywords, collaboration patterns, and research 
clusters. 
 Using bibliometric analysis, this research presents and maps the development of green 
synthesis topics. Article data in this research is obtained from the Scopus database. The steps of 
data collection are shown in Figure 1. (Note Figure 1), First what must be done is to determine 
the keywords first "green synthesis" and "leaf extract" with the categories of title, article, abstract, 
year, keywords, author, number of citations, and data sources from 2015-2024 by using scopus to 
search for articles. Then the second step is to collect data from Scopus. Furthermore, the data 
obtained from scopus is filtered using Microsoft Excel 2019 to analyze data on the number of 
publications per year, number of citations. and the number of sources that published the article. 
 The last step is data visualization, using VOSviewers to perform data visualization to 
analyze keyword development trends and analysis of authors of articles that appear a lot. In this 
study, the results of VOSviewer visualization include three mappings, namely network, overlay, 
and density. In previous research that has been done by (Shidiq, 2023);(Soegoto et al., 
2022);(Nurvianie & Sundari, 2024) which shows information related to VOSviewe. 
 
 

 
 

Figure 1: Data collection steps of bibliometric analysis 
 

RESULTS AND DISCUSSION  
Increased Research Using Green Syntesis Keywords and Leaf Extracts 
 Figure 2 shows data on the increase in research using the keywords green synthesis and leaf 
extract based on the Scopus database for 10 periods (2015-2024). As shown in Figure 2 (Note 
Figure 2), based on the graph of the development of the number of documents from 2018 to 2024 
with the keywords green syntesis and leaf extracts, it can be divided into three stages of 
publication development. In the early stages, namely 2018 to 2019, the number of publications is 
still relatively low. In 2018 there were only four documents, then increased slightly to five 
documents in 2019. This shows that this topic is just starting to get attention from researchers. 
Entering 2020 to 2023, the publication trend began to show stability. The number of documents 
recorded in 2020 and 2021 was ten, and then slightly decreased to nine in 2022 and 2023. This 
reflects that despite not experiencing a sinificant spike, related research is consistently taking 
place, signaling the interest that continues to be maintained in the academic sphere. 
 Furthermore, the year 2024 shows There was a significant increase in the number of 
publications, with seventeen documents. This surge indicates that there is an increasing interest 
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in green synthesis research using leaf extracts, possibly influenced by the urgency of 
implementing environmentally friendly technologies as well as the increasing relevance of this 
topic in the context of sustainability and biotechnology.  

 
Figure 2. Research enhancement using green synthesis keywords and leaf extracts  

 
Top 10 most cited articles with keywords green synthesis and leaf extracts 
 Table 1 presents the 10 most frequently cited articles. Based on the data in Table 1 the 
number of articles with the most citations published in 2019 is with a total of 254 citations.  
 

Table 1. Top 10 most frequent articles Retrieved 

No Author Title Year 
Number 

of 
Citations 

Journal Identity 

1 Devi et al Green synthesis of iron oxide 
nanoparticles using Platanus 
orientalis leaf extract for 
antifungal activity 

2019 254 Green Processing 
and Synthesis, 
8(1), pp. 38-45 
 

2 Jamzad & Kamari 
Bidkorpeh 

Green synthesis of iron oxide 
nanoparticles by the aqueous 
extract of Laurus nobilis L. 
leaves and evaluation of the 
antimicrobial activity 

2020 141 Journal of 
Nanostructure in 
Chemistry, 10(3), 
pp. 193-201 

3 Bouafia & Laouini Green synthesis of iron oxide 
nanoparticles by aqueous 
leaves extract of Mentha 
Pulegium L.: Effect of ferric 
chloride concentration on the 
type of product 

2020 104 Materials Letters, 
265, 127364 

4 Alex Mbachu et 
al.  

Green synthesis of iron oxide 
nanoparticles by Taguchi 
design of experiment method 
for effective adsorption of 
methylene blue and methyl 
orange from textile wastewater 

2023 87 Results in 
Engineering, 19, 
101198 

5 Serrapede et al.   Fiber-shaped asymmetric 
supercapacitor exploiting 
rGO/Fe2O3 aerogel and 
electrodeposited MnOx 
nanosheets on carbon fibers 

2019 67 Carbon, 144, pp. 
91-100 
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No Author Title Year 
Number 

of 
Citations 

Journal Identity 

6 Jegadeesan et al. Green synthesis of iron oxide 
nanoparticles using Terminalia 
bellirica and Moringa oleifera 
fruit and leaf extracts: 
Antioxidant, antibacterial and 
thermoacoustic 

2019 65 Biocatalysis and 
Agricultural 
Biotechnology, 
21, 101354 

7 Asoufi et al.  Green route for synthesis 
hematite (α-Fe2O3) 
nanoparticles: Toxicity effect 
on the green peach aphid, 
Myzus persicae (Sulzer) 

2018 64 Environmental 
Nanotechnology, 
Monitoring and 
Management, 9, 
pp. 107-111 

8 Sridevi et al. Structural characterization of 
cuboidal α-Fe2O3 
nanoparticles synthesized by a 
facile approach 

2023 60 Applied 
Nanoscience 
(Switzerland), 
13(8), pp. 5605-
5613 

9 Selvaraj et al.  Green synthesis of magnetic α–
Fe2O3 nanospheres using 
Bridelia retusa leaf extract for 
Fenton-like degradation of 
crystal violet dye 

2021 59 Applied 
Nanoscience 
(Switzerland), 
11(8), pp. 2227-
2234 

10 Yang et al.    Synthesis of montmorillonite-
supported nano-zero-valent 
iron via green tea extract: 
Enhanced transport and 
application for hexavalent 
chromium removal from water 
and soil 

2021 57 Journal of 
Hazardous 
Materials, 419, 
126461 

Top Articles by Affiliation, Author, and Country by Keyword Green Syntesis and Leaf 
Extracts 
  Based on the results of data from the Scopus database shown in Figure 3, 10 affiliations 
were obtained with the keywords green synthesis and leaf extracts. In Figure 3 (Note Figure 3) it 
can be seen that Career Point University Hamirpur is the most productive institution in 
publishing articles related to the keywords green synthesis and leaf extracts, with a total of 6 
documents. This shows that the institution is very active in ongoing research involving green 
technologies and natural materials. 
      

 
Figure 3. Top affiliations that are most active using the keywords green syntesis and leaf exstract 
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  King Saud University and North-West University published four articles each, showing 
that interest in the topic of green synthesis and leaf extracts is spread across different countries, 
including Asia and Africa. In addition, several universities such as the College of Sciences, 
Manipal Academy of Higher Education, and Manipal Institute of Technology are also actively 
researching with three publications each. Although the number of documents from institutions 
such as Central University of Himachal Pradesh, University of South Africa, National Research 
Foundation, and SRM Institute of Science and Technology is only 2 documents, it still shows that 
this topic is of interest to institutions from various regions and backgrounds. 
   

 
Figure 4. Top countries most actively using green synthesis and leaf extract keyword. 

 
  Figure 4 shows the countries that published the most articles with the keywords green 
synthesis and extracts. Leaf. From Figure 4 (Note Figure 4), it can be seen that there are 10 most 
active countries, and India takes the top spot with a total of 32 articles. This indicates that India 
isbecoming a major center in the development and scientific contributions on this topic. Countries 
such as Saudi Arabia and South Africa followed with a relatively small number of publications, 
around 4 documents, followed by Algeria, China, Egypt, Nigeria, Iran, Iraq and Pakistan which 
each contributed around 2 to 3 documents. 
 

 
Figure 5. Top authors  who are most active using the keywords green synthesis and leaf exstract 

 
  Figure 4 is in line with Figure 5 (Note Figure 5) which shows that 2 authors from India 
namely Kumar, P. and Thakur, N. are the most active authors in articles with 6 articles each. This 
shows their significant contribution in the development of this topic. In the next position, Selvaraj, 
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R. follows with 3 documents, followed by several other authors such as Chetibi, L., Fayemi, O.E., 
Kumar, S., and others who have 2 documents each. 
 
Top Articles by Type, Field of Study and Source Based on Keywords Green Syntesis and Leaf 
Extracts 
 Based on the results of data from the Scopus database shown in Figure 6, 2 types were 
obtained with the keywords green synthesis and leaf extract. In Figure 6 (Note Figure 6) it can be 
seen that the type with the highest number of publications related to green syntesis keywords 
and leaf extracts is an article which is 92.2% of documents while the least number of publications 
is a conference paper of 7.8%. 

 
Figure 6. Top most active types using green syntesis and leaf extract keyword 

 

 
Figure 7. Top most active fields of study using green synthesis and leaf extract keywords. 

 
  Figure 7 shows the fields of study that published the most articles with the keywords 
green synthesis and leaf extracts, it can be seen that the Materials Science field dominates with a 
contribution of 21.3%, followed by Physics and Astronomy (16.8%), Chemistry (14.8%), and 
Engineering (14,2%). 
  In addition, the fields of Biochemistry, Genetics and Molecular Biology and Chemical 
Engineering each contributed about 6.5%, indicating a biotechnology and chemical engineering 
approach in the development of environmentally friendly synthesis methods. The contribution 
of Environmental Science (5.6%) also underscores the importance of sustainability and 
environmental impact in this research. 
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Other fields such as Energy, Medicine, and Pharmacology also contributed albeit in smaller 
proportions, indicating that the application of green synthesis is also starting to expand into the 
fields of renewable energy and healthcare. (See Figure 7) 
  Table 2 shows that the sources that publish the most articles, it can be seen that there are 
5 sources that are most active and materials today proceedings occupy the top position with the 
number of articles as much as 4 documents. Meanwhile, Applied Nanoscience Switzerland and 
Journal of Materials Science Materials In Electronics had 3 documents each. In addition, other 
journals such as Biomass Conversion and Biorefinery and Journal of Molecular Structure also 
contributed with 2 documents each. (See Table 2). 
 

Table 2. Top sources that most actively use the keywords green synthesis and leaf extract 

No Source Number of 
Document 

1 Materials Today Proceedings 4 
2 Applied Nanoscience Switzerland 3 
3 Journal Of Materials Science Materials In Electronics 3 
4 Biomass Conversion And Biorefinery 2 
5 Jaournal Of Molecular Structure 2 

 
Visualization of Green Syntesis Keywords and Leaf Extracts Using Vosviewer Analisis 
Parameter Kimia  
  The use of VOSviewer requires at least 10 relationships between terms. After analysis 
using VOSviewer, 4 groups of topics were found which are marked with red, green, blue and 
yellow colors shown in Table 3 (Note Table 3). VOSviewer provides three types of views in 
bibliometric mapping, namely network (Figure 8), overlay (Figure 9) and density (Figure 10). In 
this analysis, the keywords used are shown as colored circles. The more frequently the keywords 
appear in the title and abstract, the larger the circle size and font. This means that keywords that 
are used more often will appear more prominent (Note Figure 8). The red cluster is the most 
dominant because it focuses on nanoparticle applications and functional properties such as 
magnetic and photocatalytic activities. The green cluster represents nanoparticle synthesis and 
characterization processes, which are important stages in green synthesis research. The blue 
cluster focuses on fundamental studies of synthesis methods and iron oxide materials, making it 
more specific and limited. Meanwhile, the yellow cluster contains the fewest keywords because 
research on graphene and advanced morphology is still relatively new and has not been widely 
explored. 
 

Table 3. VOSviewer cluster results 
No Number of 

Items 
Color Items 

1 13 Red Saturation magnetization, citrus fruit, synthesized, dye 
azo, activity, photocatalytic, nanoparticle, aromatic 
compounds, photo- catalytic, energy gap, Crystallite 
size, degradation, hematite nanoparticles. 

2 11 Green Metal nanoparticles, plant extracts plants, 
nanoparticles iron oxide, nanoparticles, iron oxide, 
chemistry, scanning microscopy electron, chemistry 
green, microscopy  transmission electron crystallinity, 
article. 

3 5 Blue Green synthesis, synthesis (chemistry), magnetite, xrd, 
iron ore. 

4 2 Yellow Graphene, morphology. 
 

https://localwisdomresearch.com/index.php/physics/index


Bibliometric Analysis on Green Synthesis of Nanoparticles ….. 
 

38 
 

 

Indonesian Journal of Review and Research in Physics 
https://localwisdomresearch.com/index.php/physics/index 
 

 
 

Figure 8. Network visualization based on keywords 
 

   

 
 

Figure 9. Visualization of overlays based on keywords 
 

  From the results of data extraction of keyword titles and abstracts derived from 64 Scopus 
indexed articles for the period (2015- 2024), information was obtained that the keywords "green 
synthesis" and "leaf extract" were in different cluster groups. Figure 9 shows that keywords such 
as "green synthesis" were most researched in 2022. The darker color in the overlay visualization 
indicates that the topic is being heavily researched (Note Figure 9). 
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Figure 10. Visualization of density based on keywords 
 
  In general, as shown in Figure 8 and Figure 9 as well as Figure 10 (Note Figure 10) the 
keyword green synthesis is still very often used in research. While the keyword leaf extract 
although also often researched but not as much as green synthesis. This is because green synthesis 
includes a variety of environmentally friendly approaches in material synthesis, including the 
use of microorganisms, enzymes, plant extracts (including leaves) and sustainable methods. 
others. As this concept touches on many disciplines such as materials chemistry, biotechnology, 
nanotechnology, and the environment, the number of studies is much larger and diverse. 

CONCLUSION  
 This research succeeded in providing a mapping the development and trends of scientific 
publications related to green synthesis using leaf extracts in the period 2015-2024. Through a 
bibliometric approach conducted using data from the Scopus database, as well as visualization 
with VOSviewer, this research succeeded in identifying the authors, affiliations, countries, fields 
of study, and keywords that contributed most to the topic. This success is demonstrated by the 
mapping of 64 relevant articles, as well as the discovery of significant patterns of scientific 
collaboration and research distribution across regions. 
        The majority of articles originated from India, both in terms of the number of publications, 
institutions, and the most prolific authors. The most published articles come from the field of 
materials science, with journal articles being the dominant publication type. Data visualization 
shows that the keyword green synthesis has a higher connection and intensity than leaf extract 
because the concept of green synthesis has a broader scope and includes various environmentally 
friendly approaches. Therefore, it can be concluded that research on green synthesis is more 
dominant and has become the primary focus compared to more specific studies on leaf extracts. 
However, this study is limited because it only used the Scopus database and English-language 
publications, which may not fully represent all relevant studies in this field. Future research is 
recommended to explore topics with lower density levels, such as graphene-based materials, 
advanced morphology studies, and multifunctional magnetic and photocatalytic nanoparticles, 
as these areas still provide broad opportunities for further development. 

AUTHOR CONTRIBUTIONS  
 The contributions of the authors in this study are described as follows: Dela Yunita Rizki 
contributed to the development of the research concept, data collection, data analysis, and 
manuscript preparation. Nurul Titian Lestari was responsible for reference collection and 

https://localwisdomresearch.com/index.php/physics/index


Bibliometric Analysis on Green Synthesis of Nanoparticles ….. 
 

40 
 

 

Indonesian Journal of Review and Research in Physics 
https://localwisdomresearch.com/index.php/physics/index 
 

research data validation. NF and LIM participated in data processing, methodology 
development, and manuscript revision. Meanwhile, Lalu Ahmad Didik Meiliyadi, Kurniawan 
Arizona, and Muh Wahyudi acted as supervisors by providing guidance in concept refinement, 
result analysis, and the final review of the manuscript. All authors have reviewed and approved 
the final version of the article. 

ACKNOWLEDGEMENTS  
 Thanks to all those who have helped in the preparation of this article, especially to the 
institution where the author comes from and colleagues who have provided support and input. 
Hopefully this article will be useful for the development of science in the field of green synthesis 
based on leaf extracts 

REFERENCES  
Abady, M. M., Mohammed, D. M., Soliman, T. N., Shalaby, R. A., & Sakr, F. A. (2025). Sustainable 

Synthesis Of Nanomaterials Using Different Renewable Sources. Bulletin of the National 
Research Centre, 49(24), 1–28. https://doi.org/10.1186/s42269-025-01316-4 

Ahmed, S., Saifullah, Ahmad, M., Swami, B. L., & Ikram, S. (2016). Green Synthesis Of Silver 
Nanoparticles Using Azadirachta Indica Aqueous Leaf Extract. Journal of Radiation Research 
and Applied Sciences, 9(1), 1–7. https://doi.org/10.1016/j.jrras.2015.06.006 

Aigbe, U. O., & Osibote, O. A. (2024). Green Synthesis Of Metal Oxide Nanoparticles, And Their 
Various Applications. Journal of Hazardous Materials Advances, 13, 1–49. 
https://doi.org/10.1016/j.hazadv.2024.100401 

Ajibade, S.-S., Oki, O. A., Alhassan, G. N., Awotun, Bamidele, O., Zaidi, A., Ogbuj, Emeka, & 
Akintoye, K. (2024). Evolution Of Machine Learning Applications In Medical And 
Healthcare Analytics Research: A Bibliometric Analysis. Intelligent Systems with Applications, 
24, 1–18. https://doi.org/10.1016/j.iswa.2024.200441 

Alex Mbachu, C., Kamoru Babayemi, A., Chinedu Egbosiuba, T., Ifeanyichukwu Ike, J., Jacinta 
Ani, I., & Mustapha, S. (2023). Green Synthesis Of Iron Oxide Nanoparticles By Taguchi 
Design Of Experiment Method For Effective Adsorption Of Methylene Blue And Methyl 
Orange From Textile Wastewater. Results in Engineering, 19. 
https://doi.org/10.1016/j.rineng.2023.101198 

Aliero, A. S., Hasmoni, S. H., Haruna, A., E, Isah, M., Malek, N. A. N. N., & Nurliyana, A. Z. 
(2015). Bibliometric Exploration Of Green Synthesized Silver Nanoparticles For 
Antibacterial Activity. Emerging Contaminants, 11(1), 1–16. 
https://doi.org/10.1016/j.emcon.2024.100411 

Asoufi, H. M., Al-Antary, T. M., & Awwad, A. M. (2018). Green Route For Synthesis Hematite 
(Α-Fe2O3) Nanoparticles: Toxicity Effect On The Green Peach Aphid, Myzus Persicae 
(Sulzer). Environmental Nanotechnology, Monitoring and Management, 9, 107–111. 
https://doi.org/10.1016/j.enmm.2018.01.004 

Bautista-Puig, N., Benayas, J., Nana-Rodríguez, J. M., Arez, M. S., & Sanz-Casado, E. (2022). The 
Role Of Urban Resilience In Research And Its Contribution To Sustainability. Cities, 126, 1–
13. https://doi.org/10.1016/j.cities.2022.103715 

Bouafia, A., & Laouini, S. E. (2020). Green Synthesis Of Iron Oxide Nanoparticles By Aqueous 
Leaves Extract Of Mentha Pulegium L.: Effect Of Ferric Chloride Concentration On The Type 
Of Product. Materials Letters, 265. https://doi.org/10.1016/j.matlet.2020.127364 

Chissaque, A. enio, Aes, E. G., Limaymanta, C. H., Capece, B. P. S. ao, Gonçalves, L., Deus, N. de, 
& Craveiro, I. (2024). Post-Independence Health Research Productivity In Portuguese-
Speaking African Countries: A Bibliometric Analysis Of 43 Years Of Research And Higher 
Education In Mozambique. Heliyon, 10, 1–15. https://doi.org/10.1016/j.heliyon.2024.e35767 

Cui, Z., Shi, C., Zha, L., Liu, J., Guo, Y., Li, X., Zhang, E., & Yin, Z. (2025). Phthalates In The 
Environment Of China: A Scoping Review Of Distribution, Anthropogenic Impact, And 
Degradation Based On Meta-Analysis. Ecotoxicology and Environmental Safety, 289, 1–13. 
https://doi.org/10.1016/j.ecoenv.2024.117659 

Das, G., Shin, H.-S., Lim, K.-J., & Patra, J. K. (2024). Bio-Inspired Synthesis Of Gold Nanoparticles 

https://localwisdomresearch.com/index.php/physics/index


Bibliometric Analysis on Green Synthesis of Nanoparticles ….. 
 

41 
 

 

Indonesian Journal of Review and Research in Physics 
https://localwisdomresearch.com/index.php/physics/index 
 

Using Leaf Extract Of Jamun And Research On Its Biomedical Potential. International Journal 
of Nanomedicine, 19, 12257–12286. https://doi.org/10.2147/IJN.S480592 

Devi, H. S., Boda, M. A., Shah, M. A., Parveen, S., & Wani, A. H. (2019). Green Synthesis Of Iron 
Oxide Nanoparticles Using Platanus Orientalis Leaf Extract For Antifungal Activity. Green 
Processing and Synthesis, 8(1), 38–45. https://doi.org/10.1515/gps-2017-0145 

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How To Conduct A 
Bibliometric Analysis: An Overview And Guidelines. Journal of Business Research, 133, 285–
296. https://doi.org/10.1016/j.jbusres.2021.04.070 

Du, Q., Zhao, R., Wan, Q., Dai, Z., Chen, Y., & Shan, D. (2024). Protocol Forconducting 
Bibliometric Analysis In Biomedicine And Related Researchusing Cite Space And 
Vosviewer Software. Protocols, 1–19. https://doi.org/10.1016/ j.xpro.2024.103269 

Duque-Acevedo, M., Na, L. J. B.-U., Cortes, F. J., García, & Camacho-Ferre, F. (2020). Agricultural 
Waste: Review Of The Evolution, Approaches And Perspectives On Alternative Uses. Global 
Ecology and Conservation, 22, 1–23. https://doi.org/10.1016/j.gecco.2020.e00902 

Filippi, E., Bann, M., & Trento, S. (2023). Automation Technologies And Their Impact On 
Employment: A Review, Synthesis And Future Research Agenda. Technological Forecasting & 
Social Change, 191, 1–21. https://doi.org/10.1016/j.techfore.2023.122448 

H.Nahari, M., Ali, A., Shettar, A. K., Asiri, A., Mahnashi, M. H., Shaikh, I. A., & Hoskeri, J. (2022). 
Green Synthesis And Characterization Of Iron Nanoparticles Synthesized From Aqueous 
Leaf Extract Of Vitex Leucoxylon And Its Biomedical Applications. Nanomaterials, 12(14), 1–
25. https://doi.org/10.3390/nano12142404 

Hashemia, Z., Mortazavi-Derazkolab, S., Biparvac, P., Golid, H. R., Sadeghiana, F., Kardand, M., 
Rafieid, A., Ali, M., & Ebrahimzadeha. (2020). Green Synthesized Silver Nanoparticles Using 
Feijoa Sellowiana Leaf Extract, Evaluation Of Their Antibacterial, Anticancer And 
Antioxidant Activities. Iranian Journal of Pharmaceutical Research, 19(4), 306–320. 
https://doi.org/10.22037/ijpr.2020.112523.13805 

Huang, D., Liu, D., Wan, X., Zou, K., & Gong, X. (2024). A Bibliometric And Knowledge-Map 
Analysis Of Psychological Violence From 2003 To 2022. Heliyon, 10, 1–17. 
https://doi.org/10.1016/j.heliyon.2024.e37675 

Islam, N. U., Jalil, K., Shahid, M., Rauf, A., Muhammad, N., Khan, A., Shah, M. R., Khan, & Atif, 
M. (2019). Green Synthesis And Biological Activities Of Gold Nanoparticles Functionalized 
With Salix Alba. Arabian Journal of Chemistry, 12(8), 2914–2925. 
https://doi.org/10.1016/j.arabjc.2015.06.025 

Jamzad, M., & Kamari Bidkorpeh, M. (2020). Green Synthesis Of Iron Oxide Nanoparticles By 
The Aqueous Extract Of Laurus Nobilis L. Leaves And Evaluation Of The Antimicrobial 
Activity. Journal of Nanostructure in Chemistry, 10(3), 193–201. 
https://doi.org/10.1007/s40097-020-00341-1 

Jegadeesan, G. B., Srimathi, K., Santosh Srinivas, N., Manishkanna, S., & Vignesh, D. (2019). Green 
Synthesis Of Iron Oxide Nanoparticles Using Terminalia Bellirica And Moringa Oleifera 
Fruit And Leaf Extracts: Antioxidant, Antibacterial And Thermoacoustic Properties. 
Biocatalysis and Agricultural Biotechnology, 21. https://doi.org/10.1016/j.bcab.2019.101354 

Jiang, N., Li, P.-Y., Liang, J.-M., & Liu, X. (2024). A Bibliometric Analysis Of Research On 
Organizational Resilience. Heliyon, 10, 1–15. https://doi.org/10.1016/j.heliyon.2024.e30275 

Khattak, A., Ahmad, B., Abdur, R., Bawazeer, S., Farooq, U., Ali, J., Seema, Patel, Eman Ramadan 
El-Sharkawy6, R. I., & Linfang, H. (2019). Green Synthesis, Characterisation And Biological 
Evaluation Of Plant-Based Silver Nanoparticles Using Quercus Semecarpifolia Smith 
Aqueous Leaf Extract. IET Nanobiotechnology, 13(1), 36–41. https://doi.org/10.1049/iet-
nbt.2018.5063 

Khojasteha, D., Shamsipour, A., Huang, L., Tavakoli, S., Haghani, M., Flocard, F., Farzadkhoo, 
M., Iglesias, G., Hemerh, M., Lewis, M., Neill, S., Bernitsas, M. M., & Glamore, W. (2023). A 
Large-Scale Review Of Wave And Tidal Energy Research Over The Last 20 Years. Ocean 
Engineering, 282, 1–18. https://doi.org/10.1016/j.oceaneng.2023.114995 

Lomelí-Rosales, D. A., Zamudio-Ojeda, A., Reyes-Maldonado, O. K., López-Reyes, M. E., Basulto-
Padilla, G. C., Lopez-Naranjo, E. J., Zuñiga-Mayo, V. M., & Velázquez-Juárez, G. (2022). 

https://localwisdomresearch.com/index.php/physics/index


Bibliometric Analysis on Green Synthesis of Nanoparticles ….. 
 

42 
 

 

Indonesian Journal of Review and Research in Physics 
https://localwisdomresearch.com/index.php/physics/index 
 

Green Synthesis of Gold and Silver Nanoparticles Using Leaf Extract of Capsicum chinense 
Plant. Molecules, 27(1692), 1–20. https://doi.org/10.3390/ molecules27051692 

Meiliyadi, L. A. D., Damayanti, I., Arizona, K., Muh., & Wahyudi. (2026). Global Research Trends 
On Misconceptions In Motion (2005-2024): A Bibliometric Literature Review. RELATIVITAS: 
Jurnal Riset Inovasi Pembelajaran Fisika, 9(1), 1–26. 
https://doi.org/10.29103/relativitas.v9i1.24118 

Meiliyadi, L. A. D., Rahman, M. Z., Firmansyah, M. A., Amri, F. Y., & Damayanti, I. (2025). 
Research Trends On Nanospinel Srfe12o19based On Scopus Database From 2009 To 2025: A 
Bibliometric Literature Review. Proceedings Of The 3rdinternational Conference On Islamic 
Education And Science Development (Iconside), 3, 546–568. 

Mirawati, D. K., Wiyono, N., Ilyas, M. F., Putra, S. E., & Hafizhan, M. (2024). Research 
Productivity In Catamenial Epilepsy: A Bibliometric Analysis Of Worldwide Scientific 
Literature (1956–2022). Heliyon, 10, 1–14. https://doi.org/10.1016/j.heliyon.2024.e31474 

Nurvianie, R., & Sundari, S. (2024). Bibliometric Analysis of Medical Professionals’ 
Professionalism on Healthcare Service Quality: A Study Using VOSviewer. Jurnal Penelitian 
Pendidikan IPA, 10(11), 818–824. https://doi.org/10.29303/jppipa.v10i11.7960 

Pandey, H. P., Maraseni, T. N., Apan, A., & Aryal, K. (2024). Unlocking The Tapestry Of 
Conservation: Navigating Ecological Resettlement Policies In Nepal. Science of the Total 
Environment, 946, 1–18. https://doi.org/10.1016/j.scitotenv.2024.174335 

Radulescu, D.-M., Surdu, V.-A., Grumezescu, A.-M., Ficai, A., Andronescu, A., & Ficai, D. (2023). 
Green Synthesis Of Metal And Metal Oxide Nanoparticles: Areviewofthe Principles And 
Biomedical Applications. International Journal Of Molecural Sciences, 24, 1–39. 
https://doi.org/10.3390/ ijms242015397 

Selvaraj, R., Pai, S., Murugesan, G., Pandey, S., Bhole, R., Gonsalves, D., Varadavenkatesan, T., & 
Vinayagam, R. (2021). Green Synthesis Of Magnetic Α–Fe2O3 Nanospheres Using Bridelia 
Retusa Leaf Extract For Fenton-Like Degradation Of Crystal Violet Dye. Applied Nanoscience 
(Switzerland), 11(8), 2227–2234. https://doi.org/10.1007/s13204-021-01952-y 

Serrapede, M., Rafique, A., Fontana, M., Zine, A., Rivolo, P., Bianco, S., Chetibi, L., Tresso, E., & 
Lamberti, A. (2019). Fiber-Shaped Asymmetric Supercapacitor Exploiting Rgo/Fe2O3 
Aerogel And Electrodeposited Mnox Nanosheets On Carbon Fibers. Carbon, 104, 91–100. 
https://doi.org/10.1016/j.carbon.2018.12.002 

Shidiq, A. P. (2023). A Bibliometric Analysis Of Nano Metal-Organic Frameworks Synthesis 
Research In Medical Science Using Vosviewer. ASEAN Journal Of Science and Engineering, 
3(1), 1–26. https://doi.org/10.17509/ajse.v3i1.43345 

Shuaixuan Ying, Guan, Z., C.Ofoegbu, P., Clubb, P., CyrenRico, FengHe, & JieHong. (2022). Green 
Synthesisof Nanoparticles:Current Developmentsand Limitations. 
EnvironmentalTechnology&Innovation, 26, 1–20. https://doi.org/10.1016/j.eti.2022.102336 

Singh, J., Dutta, T., Kim, K., Rawat, M., Samddar, P., & Kumar, P. (2018). Green Synthesis Of 
Metals And Their Oxide Nanoparticles: Applications For Environmental Remediation. 
Journal of Nanobiotechnology, 16(84), 1–24. https://doi.org/10.1186/s12951-018-0408-4 

Soegoto, H., Soegoto, E. S., Luckyardi, S., & Rafdhi, A. A. (2022). A Bibliometric Analysis Of 
Management Bioenergy Research Using Vosviewer Application. Indonesian Journal Of 
Science & Technology, 7(1), 1–24. https://doi.org/10.17509/ijost.v7i1.43328 

Sorooshian, S. (2024). The Sustainable Development Goals Of The United Nations: A 
Comparative Midterm Research Review. Journal of Cleaner Production, 453, 1–14. 
https://doi.org/10.1016/j.jclepro.2024.142272 

Sridevi, H., Bhat, M. R., Kumar, P. S., Kumar, N. M., & Selvaraj, R. (2023). Structural 
Characterization Of Cuboidal Α-Fe2O3 Nanoparticles Synthesized By A Facile Approach. 
Applied Nanoscience (Switzerland), 13(8), 5605–5613. https://doi.org/10.1007/s13204-023-
02780-y 

Sugitha, S. K. J., Latha, R. G., Venkatesan, R., 5, A. A. V., & Kim, S.-C. (2024). Biological Effects of 
Green Synthesized Al-ZnO Nanoparticles Using Leaf Extract from Anisomeles indica (L.) 
Kuntze on Living Organisms. Nanomaterials, 14(17), 1–17. https://doi.org/10.3390/ 
nano14171407 

https://localwisdomresearch.com/index.php/physics/index


Bibliometric Analysis on Green Synthesis of Nanoparticles ….. 
 

43 
 

 

Indonesian Journal of Review and Research in Physics 
https://localwisdomresearch.com/index.php/physics/index 
 

Wiwatkunupakarn, N., Moonkayaow, S., Morse, A., Buawangpong, N., Pliannuom, S., Tint, S. S., 
Wattanapisit, A., & Angkurawaranon, C. (2024). Bibliometric Analysis Of Scholarly 
Publications Related To Family Medicine In Thailand. Heliyon, 10, 1–10. 
https://doi.org/10.1016/j.heliyon.2024.e40090 

Xiao, B., Chen, C., & Yin, X. (2022). Recent Advancements Of Robotics In Construction. 
Automation in Construction, 144, 1–16. https://doi.org/10.1016/j.autcon.2022.104591 

Yan, L., Qiu, B., Li, T., Wu, D., Zhu, J., & Zhao, D. (2020). Green Synthesis Of Silver Nanoparticles 
From Lonicera Japonica Leaf Extract And Their Anti-Inflammatory And Antibacterial 
Effects. The Institution Of Engineering and Technology, 15(2), 90–95. 
https://doi.org/10.1049/mnl.2019.0343 

Yang, J., Wang, S., Xu, N., Ye, Z., Yang, H., & Huangfu, X. (2021). Synthesis Of Montmorillonite-
Supported Nano-Zero-Valent Iron Via Green Tea Extract: Enhanced Transport And 
Application For Hexavalent Chromium Removal From Water And Soil. Journal of Hazardous 
Materials, 419. https://doi.org/10.1016/j.jhazmat.2021.126461 

 
	

Author (s): 

*Dela Yunita Rizki (Corresponding Author) 
Department of Physics, Faculty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: 220108007.mhs@uinmataram.ac.id  
 
Nurul Titian Lestari 
Department of Physics, Faculty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: 220108019.mhs@uinmataram.ac.id  
 
Nadia Febriana  
Department of Physics, Faculty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: 220108004.mhs@uinmataram.ac.id  
 
Lia Ismi Mawanti 
Department of Physics, Faculty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: 220108012.mhs@uinmataram.ac.id  
 
Lalu Ahmad Didik Meiliyadi 
Department of Physics, Faculty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: laludidik@uinmataram.ac.id 
 
Kurniawan Arizona 
Department of Physics, Fakulty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: arizona@uinmataram.ac.id  
 
Muh. Wahyudi 
Department of Physics, Fakulty	of	Education	and	Teacher	Training,		
Universitas	Islam	Negeri	Mataram	
Jl. Gajah Mada No 100, Mataram 83116, Indonesia	
Email: muhwahyudi@uinmataram.ac.id  

 

https://localwisdomresearch.com/index.php/physics/index
mailto:220108007.mhs@uinmataram.ac.id
mailto:220108019.mhs@uinmataram.ac.id
mailto:220108004.mhs@uinmataram.ac.id
mailto:220108012.mhs@uinmataram.ac.id
mailto:laludidik@uinmataram.ac.id
mailto:arizona@uinmataram.ac.id
mailto:muhwahyudi@uinmataram.ac.id

