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ABSTRACT 

Background: Honey has been consumed by humans for a long time and is used in many foods and medical traditions to treat 

illnesses. Important factors in honey's antimicrobial potential, such as high osmolality, low pH, hydrogen peroxide (H2O2) 

content, and non-peroxide components, have all been proposed. This study provides a summary of a significant amount of 

Bibliometric data on the current state of intellectual capacity and emerging trends of honey as an antimicrobial agent. 

Methods: To determine the pattern of publications in the field of honey's antimicrobial activity, a Bibliometric analysis on 

honey was carried out with studies. The study located 220 articles published between 2012 and 2022 for further analysis 

based on the keywords used, which are related to honey as an antimicrobial.  

Results: After eliminating duplicate entries, the Bibliometric analysis was objectively carried out with VOS viewer to pro-

duce maps based on the scientific data between the top authors, indicating significant research links between authors in each 

cluster. The pattern indicates that in 2012 (n=29), the number of publications peaked at its highest level. With 10 papers, 

ACS Applied Materials & Interfaces had the most papers overall. The top author keyword in terms of co-occurrence was 

honey (n=20). 

Conclusion: The review demonstrates that honey has been used in clinical studies and from various pharmacological per-

spectives, with more attention paid to its antimicrobial activity. Further research may be conducted to highlight the mecha-

nism of action of all the antimicrobial components of honey and honey products and their potential therapeutic applications. 
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1.0 INTRODUCTION 

Honey bees and other social insects produce honey, 

which is a saturated or supersaturated sugar solution. 

Honey, a naturally preserved food, results from the dehy-

dration of enzymatic actions on nectar, also known as 

honeydew. It is gathered by bees and other insects from 

the flowers of living plants [1]. Man has consumed honey 

for a very long time, serving to sweeten and flavor differ-

ent foods and beverages. It is equally used to treat a num-

ber of minor ailments, as a home remedy, and for tradi-

tional medicine and cosmetic purposes. In the form of 

medical honey, its utilization for wound management and 

regenerative medicine is indispensable [2-3]. Honey has 

been documented to contain over 150 biochemical com-

pounds (which include: proteins, vitamins, free amino 

acids, phenolic compounds, water, enzymes, organic ac-

ids, sugar, major nutritional minerals, essential trace ele-

ments, and other nutritional and non-nutritional com-

pounds) [4-7]. Even though honey is a distinctive saturat-

ed complex viscous solution, no two honeys are exactly 

alike, with darker honey having more polyphenolic con-

tent than lighter honey [8]. Honey can be classifying into 

different categories because as they vary depending on 

their botanical origin, geographic location, originating 

bee species, conditions of storage, beekeeping, and even 

the year and time of collection during the year, any of 

which can affect the chemical composition of the honey 

even within Nigeria [9-11]. The interactions of these nu-

merous compounds, as well as significant differences in 

the concentrations of these compounds among honeys, 

impact the therapeutic potential of the different honeys.  

Several reviews/studies highlight honey's utility for vari-

ous purposes due to its antibacterial, wound-healing, anti-

inflammatory, and antioxidant properties [10-13]. Thus, it 

can potentially treat illnesses like wounds, arthritis, dia-

betes, tumor, gastric ulcer, diarrhea and canine recurrent 

dermatitis [12-17]. Numerous studies have shown that 

honey has antimicrobial activity with demonstrable activ-

ity against bacteria, including those resistant to common-

ly used antibiotics [9, 18-19]. Its activity against fungi 

and viruses needs further investigation and has been pre-

sented in a review [20, 21]. Honey is now used in main-

stream medicine to complement or replace treatment with 

orthodox medicine [22]. This will likely reduce the im-

pact of antimicrobial-resistant organisms on health out-

comes. Honey itself is a complex mixture of various bio-

active compounds. It has been shown to provide a syner-

gistic boost to antibiotics and antimicrobial extracts [23, 

24] and has been investigated as a potential alternative to 

currently used antimicrobials [25]. An expanding body of 

research supports using honey as a cutting-edge wound 

closure agent and in other health settings.  

The literature is filled with reviews and meta-analyses on 

honey's therapeutic and clinical utility, including its anti-

bacterial activity. However, a bibliometric analysis tar-

geting only the antimicrobial activity of honey is lacking. 

It is necessary to reveal the global research trend in this 

specific niche and thus identify areas of future research 

focus. Therefore, our aim in this study is to provide a 

summary of the current state of the intellectual capacity 

and emerging trends of publications on honey as an anti-

microbial agent, as well as to map the intellectual struc-

ture of the body of knowledge on honey as an antimicro-

bial agent. Mapping this intellectual structure can also 

identify leading scientists in this area and enhance collab-

orations. 

 

2.0 METHODOLOGY 

2.1 Sources of Data 

Scientific articles on honey's antimicrobial effects written 

in English between 2012 and 2022 and indexed and ac-

cessible on Google Scholar were included in the biblio-

metric analysis. The research framework of this study is 

given in Figure 1. 

2.2 Search Strategy 

The title, abstract, and keyword fields were combined 

with specific English search terms. Term combinations 

frequently used to designate antimicrobial, honey, anti-

bacterial, antiviral, antifungal, and alternative medicine 

terms were stratified. 500 articles in total were chosen. 

English-language articles were taken down. A total of 
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Figure 1. Framework of the study  
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two hundred twenty (220) articles were taken forward for 

the final analysis. 

2.3 Studied Variables 

The database was used to create a network theory of the 

development of honey research as an antimicrobial prop-

erty, taking into account the following factors: the type of 

scientific articles, the co-occurrence of key phrases in-

dexed in the literature, the type of honey, the kind of anti-

microbial action, and the mechanism of antimicrobial ac-

tion. Publications were categorized and rated based on the 

publication year, country, research area, and author infor-

mation. The year of publication, the authors of the arti-

cles, the publication of the articles, and the co-occurrence 

of terms in the articles were among the trends examined. 

2.4 Data Collection Process 

The obtained manuscripts were cataloged by year, pub-

lisher, pages, volume, publication, title, and authors using 

the Microsoft Excel program. All pertinent records re-

trieved between 2012 and 2022 were categorized using 

EndNote bibliometric manager, and a bibliographic map 

was produced by analyzing and viewing the relational 

metric indicator (keyword co-occurrence) using VOS 

viewer version 1.6.18. The software groups the items it 

has found into displays that can be used to create net-

works or densities. A greater number of studies in which 

two items co-occur suggests that the terms are more 

strongly linked, according to the visual representation of 

similarities (VOS) mapping method used to approximate 

similarity using association power. A co-authorship and 

term analysis was done using the complete counting 

method, giving each co-authorship link the same weight. 

Words that appeared in the title or abstract of the articles 

listed here were referred to as co-words. Keywords were 

defined as words that appeared more than five times in 

the abstract and title of a publication. Figure 2 shows the 

different varieties/colours of honey. 

 

3.0 RESULTS AND DISCUSSION  

Bibliometric study is being applied in several fields of 

study, including malaria research [26]. The current study 

employed the Google Scholar database, in which the 

terms "honey" and "antimicrobial activity" were searched 

for, and the results were a total of 220 English articles 

published between 2012 and 2022, reflecting 11 active 

years of publication. The earlier-published articles were 

left out. A bar graph of the annual publications and article 

output is shown in Figure 3. Peak publications occurred in 

2018, with the most publications (n=29), followed by 

2012 (n=25), 2013 (n=25), and 2020 (n=25). Between 

2012 and 2015, 43% of all published works were pro-

duced. Although the publications are the third lowest in 

2015, there was a renewed interest in the research on the 

antimicrobial activity of honey after 2015, which was sus-

tained for about 3 years. After this period, the number of 

publications has fallen, risen, and then fallen to its lowest 

in 2022 (n=10). Around this period, honey was incorpo-

rated into complementary medicine for wound manage-

ment and regenerative medicine [22]. This probably led to 

a reduction in the need for research on the antimicrobial 

activity of honey. Our findings agree with a recent study, 

where research on the antimicrobial activity of honey was 

shown to have sustained its importance until 2021. How-

ever, the authors stated that such research emerged in 

2013, but we showed more publications in 2012 than in 

2013 [27]. This discrepancy may have been due to the 

difference between the Google Scholar database and Sco-

pus. Notwithstanding, more research is currently needed 

to evaluate the potential use of honey in other microbial 

Okpala et al., Pan African Journal of Life Sciences (2025): 9(1): 385-390 

Figure 2. Some varieties of honey (A) African honey: dark colored) (B) 

Nigerian honey, (C) Honey color chart [10] Figure 3. Number of publications by years 
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diseases and infections, including in preventing second-

ary infections.  

Taking into account relevant sources, the scientific jour-

nals that published the most articles are listed in order: 

included ACS applied materials and interfaces (n=10) 

was the most influential journal, followed by Acta Ama-

zonica (n=9), Adv Food Sci (n=8), Advances in Biologi-

cal Research (n=7), Advances in Neonatal Care (n=7), 

African Journal of biotechnology (n=7), African Journal 

of Microbiology Research (n=6), African Journal of Tra-

ditional, Complementary and Alternative Medicines 

(n=6), AIMS microbiology (n=4), Alternative and Inte-

grative Medicine (n=4). The aforementioned academic 

journals cover a wide range of multidisciplinary research 

topics and have a significant scientific impact. Figure 4 is 

the table for the top 10 journal publishers in this research 

area. 

3.1 Trends in Research Collaborations  

Co-authorship analysis was used to locate research 

groups, spot trends, and identify the different types of 

research collaborations in the field. The results of the co-

authorship analysis are shown in Figure 5, where thirteen 

clusters were found, highlighting the close ties between 

members of the same groups. The surveys' correlation 

increases with the graph's proximity. In all, a total of 52 

authors whose research publications were analysed were 

identified, of whom fifteen (15) (28.8%) had connections 

among themselves due to their publications. The follow-

ing clusters stood out among the other thirteen (13) clus-

ters. Carter Dee was ranked topmost in the red cluster, as 

he has the most (10) collaborations. Alvarez-Suarez Jose 

was ranked the highest in the deep green clusters. Ansari 

Mohammed was the most influential author in the yellow 

cluster. Dryden Matthew was ranked highest in the or-

ange cluster. Hegazi Ahmed was prominent in the violet 

cluster. Early career scientists in this field can reach out 

to the trending scholars and potentially establish collabo-

rations to help them grow professionally faster.   

3.2 Key Research Themes and Trends 

In keyword co-occurrence analysis, it is possible to find 

frequently used keywords by identifying those that ap-

pear in the same reference. You can look into the key 

research areas by locating the frequently used keywords. 

This is shown below in Figure 6. Titles, abstracts, and 

keywords contained the most popular keywords more 

than five times. The word "resistance" was used the most 

in all the studies. This step involves compiling the 42 

most relevant search terms, of which "honey" stands out 

with 20 occurrences, "manuka honey" with 13, and 

"antimicrobial property" and "antibacterial activity" with 

each having 12 occurrences. 

In conclusion, this study offers a significant global con-

tribution to trends and honey research. More research is 

still required to fully understand the mechanisms of ac-

tion of all antimicrobial components of honey and honey 

Figure 4. Top ten (10) journal publishers on the antimicrobial activity of 

honey  

Figure 5. Co-authorship analysis among authors with the publication of articles 

Figure 6. Term occurrence analysis among authors with the publication of 

articles 
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products and their potential therapeutic applications. 

Multiple databases and more in-depth qualitative analysis 

can further expand upon and supplement this research. 
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