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Abstract 

This study aims to bibliometrically examine the evolution of scientific research on 

honey originating from Türkiye between 1995 and 2025, revealing the structural 

characteristics, thematic developments, and future research opportunities within 

the literature. Research on the chemical structure, antioxidant capacity, and 

toxicological effects of honey is critical for both food safety and health. Bibliometric 

analyses indicate that 445 publications were produced during this period, with the 

annual number of publications increasing sharply, particularly after 2010, and 

peaking in 2023. Thematic analyses show that the literature is concentrated along 

four main axes: (1) physicochemical properties and botanical origin, (2) 

antioxidants and biological activities, (3) contamination and food safety, and (4) 

mad honey and grayanotoxins. "Antioxidant," "botanical origin," and 

"physicochemical properties" are prominent themes, while the emphasis on "mad 

honey" and "grayanotoxin" demonstrates the strength of these emerging topics. 

Türkiye's central position in this field and its expanding collaboration networks with 

Europe and the US reflect the growing global landscape of honey research and the 

maturation of the field. The study highlights critical needs for future research: 

refining heavy metal and storage policies, developing reliable methods for 

identifying and determining the origin of honey species (e.g., metabolomic 

analyses), and expanding comprehensive research on honeys unique to Türkiye, 

such as cedar, fir, oak, and pine honeys, which have received limited attention, are 

identified as key strategies. 

Introduction 

Beekeeping can be practiced throughout Türkiye 
because of its diverse ecological structures and climatic 
conditions, and the country is home to a substantial 
share of the world’s known honey plants (Güneşdoğdu 
& Akyol, 2019). 

Beekeeping plays a multifaceted role in protecting 
biodiversity, supporting food security, contributing to 
rural development, and strengthening environmental 
sustainability (Kuvancı et al., 2013). Among various bee 
products - such as honey, propolis, royal jelly, pollen, 
beeswax, and bee venom - honey is the most widely 
known and consumed (Saner et al., 2018). 

The flora of Türkiye also includes plant species 
important for beekeeping, such as yellow sweet clover, 
white sweet clover, false acacia, purple clover, and small 
burnet (Güneşdoğdu et al., 2024). Türkiye is thought to 
host 75% of the world's honey-producing plant varieties 

and species, making it a leading country in beekeeping 
worldwide. Thyme, clover, wild sainfoin, wild vetch, 
heather, and other shrubs; trees that produce 
honeydew, such as pine, oak, and fir; and forest trees 
such as linden, maple, and chestnut are also important 
nectar sources (Sıralı, 2010). 

Honey is classified into two main categories based 
on its botanical origin. Flower honey is produced by 
combining nectar collected from various plant species, 
resulting in significant variation in color, aroma, and 
flavor depending on the flora from which it originates 
(Kolaylı et al., 2024). The other type, honeydew honey, 
is produced either by collecting natural sugars secreted 
from the surfaces of trees and plants or by utilizing the 
secretions of sap-sucking insects such as Marchalina 
hellenica, Lachnus iliciphilus, and Thelaxes dryophila 
(Uçurum et al., 2023). 
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  Although the chemical composition of honey can 
vary depending on the geography and plant source 
where it is produced, it typically contains about 82% 
carbohydrates, 17% water, and various micro 
components such as minerals, proteins, vitamins, free 
amino acids, organic acids, and phenolic compounds 
(Keskin et al., 2020; Hepsağ, 2019). 

Türkiye produces a wide variety of honey, 
reflecting its botanical and geographical diversity. As of 
2024, 29 types of honey have received geographical 
indications, including Anzer honey, Marmaris pine 
honey, Muğla pine honey, Kırıkkale oak honey, Yenice 
linden honey, Erhavi chestnut honey, and Ağrı astragalus 
honey (Çanakçı, 2024). 

In recent years, the number of scientific studies on 
honeys originating in Türkiye has increased significantly, 
reflecting growing academic interest in the country's 
honey varieties. Despite this growth, there is a lack of 
comprehensive bibliometric analyses revealing trends in 
scientific production, thematic distribution, and 
international collaboration networks related to Turkish 
honey. In this context, the primary objective of this 
study is to analyze scientific trends in the honey 
literature using a comprehensive bibliometric approach 
with the Web of Science database (1995-2025). 

 

Material and Methods 

Data Source and Search Strategy 

This study analyzes scientific research on honey 
originating from Türkiye using bibliometric methods. 
Bibliometrics is a systematic approach that enables the 
quantitative evaluation of published academic studies 
(Garfield et al., 1964; White & McCain, 1998) and is used 
to reveal the structure, trends, and impact of the 
literature.  

All bibliographic data used in the study were 
obtained from the Web of Science (WoS) Core Collection 
(Clarivate Analytics) database, one of the most widely 
used international scientific indexes that 
comprehensively provides citation relationships 
(Archambault et al., 2009). The study covered 
publications from 1995 to 2025 to capture long-term 
trends and recent developments in Türkiye honey 
research. This timeframe aligns with standard 
bibliometric protocols used to map scientific evolution 
(Donthu et al., 2021). The subject search was conducted 
on November 25, 2025, using the following query 
applied to titles, abstracts, and author keywords: 
(“honey” OR “honeys*” OR “honeydew” OR “raw 
honey”) AND (“Turkey” OR “Türkiye” OR “Turkiye” OR 
“Turkish honey” OR “Anatolia*”) NOT (“poultry” OR 
“broiler” OR “chicken” OR “Meleagris” OR “quail” OR 
“laying hens” OR “animal feed” OR “pollination” OR 
“larvae” OR “apiary” OR “Varroa” OR “foulbrood” OR 
“Nosema” OR “meat” OR “meats” OR “tracheal” OR 
“chalkbrood”)*. 

Searches were conducted in the title, abstract, and 
author keyword fields, with word variations included 
using an asterisk (*). Boolean operators (AND, OR) and 
proximity operators (NOT AND) were used throughout 
the search process to broaden the scope and prevent 
off-topic entries. The NOT operator was specifically 
applied to the term TURKEY, which refers to both a 
country and an animal, to exclude words related to the 
poultry sector. 

Inclusion and Exclusion Criteria 

All publication types indexed in WoS were initially 
screened, but the analysis was ultimately restricted to 
research and review articles to ensure methodological 
consistency in bibliometric comparisons. Only studies 
focusing on Turkish honey, honey originating or 
produced in Türkiye, or research conducted within 
Türkiye and containing the specified keywords in the 
WoS Core Collection were included. Works unrelated to 
Türkiye, lacking the relevant search terms, written in 
languages other than English, or falling into off-topic 
disciplinary categories such as survey research, 
engineering, or broiler studies were excluded to 
maintain thematic coherence. Following these criteria, 
the curated dataset consisted of 445 eligible 
publications representing the scientific output on honey 
originating in Türkiye. 

Data Processing and Cleaning 

Records downloaded from WoS were exported in 
BibTeX format and imported into RStudio 4.5.2 (2025-
10-31 ucrt). Data processing was conducted in four 
stages:  
1. Raw data extraction: Downloading all records 
obtained from keyword searches.  
2. Filtering: Removing off-topic categories and irrelevant 
disciplines.  
3. Merging and removing duplicates: Duplicate records 
were manually checked and removed, resulting in a 
Bibliometrix-compatible data frame.  
4. Time scaling: To observe long-term trends in Türkiye 
honey research, records outside the specified date 
range (1995–2025) were removed. 

Bibliometric Analysis Approach 

Performance Analysis 

The performance analysis examined:  
• Publication and citation trends by year,  
• Türkiye's production level in honey research,  
• Global and local citation patterns.  
This analysis identified the leading academic 

contributors and production dynamics in honey 
research originating from Türkiye. 
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    Figure 1. Main Bibliometric Summary (1995-2025) 

 
 
  

Scientific Mapping  

Scientific mapping was used to assess structural 
relationships in the literature (Cobo et al., 2011). The 
following methods were applied: 

•Co-authorship network (Peters & Van Raan, 
1991), 

•Co-citation network (Small, 1973), 
•Co-word analysis, 
•Keyword density maps, 
•Thematic evolution analysis (Callon et al., 1991; 

Cobo et al., 2011). 
These methods revealed the conceptual 

development, intellectual foundations, and social 
collaboration networks in honey research in Türkiye. 

Conceptual, Intellectual, and Structural Analyses 
Conceptual Structure 

Prominent words in Türkiye-origin honey research 
were evaluated using Keyword Plus (ID) terms. Thematic 
clusters were formed using the Walktrap algorithm and 
classified by their centrality and density levels: 

•Motor themes, 
•Highly developed and isolated themes, 
•Basic and transversal themes, 
•Emerging or declining themes. 

Intellectual Structure 

Co-citation analysis was applied to identify the 
foundational publications that form the core literature 
of Türkiye honey research.  

Social Structure 

The national and international collaboration 
profile of honey research in Türkiye was determined by 
evaluating author-, institution-, and country-based 
collaboration networks. 

 
 

Thematic Evolution  

To assess long-term research trends, the 
literature was divided into five subperiods. These 
periods reflect topic shifts, the emergence of new 
themes, and the decline of previous themes in Turkish 
honey research. The inclusion index was calculated 
using a threshold of 0.1. 

Software and Parameters Used 

Bibliographic data were imported into RStudio (R 
version 4.5.2, 2025-10-31 ucrt). Bibliometrix–
Biblioshiny 4.1.3 (Aria & Cuccurullo, 2017) was used for 
analyses and network visualizations. R is a powerful 
open-source statistical software for data processing 
and visualization (Crawley, 2007). 

Results 

Key Bibliometric Indicators 

Research on honey from Türkiye has grown by 
approximately 12% annually from 1995 to 2025, 
resulting in a multidisciplinary literature comprising 
445 articles. This research has shown a high level of 
collaboration, involving 1 608 researchers and an 
average of 4.16 authors per document. However, the 
international co-authorship rate of 11.46% suggests 
that the potential for global collaboration should be 
increased. The average citation value of 17.49 indicates 
that the published studies have a strong scientific 
impact (Figure 1). 

Growth Trend of Honey Research Over Time 

Honey research originating from Türkiye 
accelerated rapidly after 2010 within the 1995-2025 
period, reaching a peak of over 25 annual publications, 
particularly during 2020-2023. In parallel with this 
increase, the citation curve peaked in 2023, indicating 
that the field has matured and its international visibility 
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    Figure 2. Annual Scientific Production and Citations (1995–2025) 

 
 

 
    Figure 3. Leading Journals Publishing Türkiye-Origin Honey Research 

 
 

has increased significantly due to growing interest in 
topics such as the chemical composition of honey, its 
antioxidant capacity, and food safety (Figure 2). 

Multidisciplinary Publication Patterns in Honey Studies 

The journals in which Türkiye honey research is 
most frequently published include Food Chemistry (15 
articles), which focuses on chemical composition and 
quality; highly ranked publications such as the Journal of 
Apicultural Research and the International Journal of 
Food Properties, which specialize in beekeeping biology 
and food science; and journals addressing 
environmental impacts, such as the Journal of Food 
Composition and Analysis and the Fresenius 
Environmental Bulletin. This demonstrates the field's 

multidisciplinary reach, extending from high-impact 
food science to toxicology and ecology (Figure 3). 

Dominant Keyword Patterns in the Literature 

Figure 4 presents the most frequently used 
keywords in honey research from Türkiye, clearly 
illustrating the thematic focus of the literature. The 
words "Honey" (143 occurrences) and "Turkey" (84 
occurrences) appear most often, indicating that the 
primary focus of these studies is both the product and 
its geographical origin. Keywords such as "antioxidant" 
(34), "botanical origin" (33), "physicochemical 
properties" (32), and "antioxidant activity" (30) show 
that much of the research centers on the chemical 
composition, botanical source, and biological activities 
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    Figure 4. Most Relevant Keywords in Türkiye-Orijin Honey Research 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
    Figure 5. Thematic Network Map of Keywords* 

*The colors represent distinct thematic clusters formed by the co-occurrence of keywords, each indicating a different research 
focus within the literature. The size of the ovals (nodes) reflects the frequency of each keyword’s appearance, where larger nodes 
represent more frequently used and conceptually central terms. The length and thickness of the connecting lines illustrate the 
strength of the relationships between keywords: shorter and thicker lines indicate stronger co-occurrence, while longer and thinner 
lines represent weaker associations. The font size indicates the prominence of each keyword in the dataset, with larger labels 
corresponding to terms that appear more often and play a more central role in shaping the thematic structure. 

of honey. Terms like "quality" (25), "classification" (23), 
and "identification" (17) highlight the prevalence of 
methodological studies on honey classification, quality 
assessment, and origin verification. The presence of 
terms such as "mad honey," "grayanotoxin," and 
"origin" suggests that research on mad honey and 
toxicity is also a significant thematic area. Overall, the 
graph shows that research on honey from Türkiye is 
concentrated on chemical analysis, antioxidant 
properties, botanical origin, and toxicological 
assessment. 

Thematic Structure of Türkiye-Origin Honey Research 

The thematic network map (Figure 5) shows that 
three distinct thematic clusters are prominent in 
Türkiye-origin honey research. The red cluster forms 
the primary research axis, focusing on the 
geographical, chemical, and regional characteristics of 

Türkiye honey, with concepts such as "honey," "Turkey," 
"region," "trace elements," and "physicochemical 
properties." The blue cluster represents analytical 
studies on the biological activity and chemical 
characterization of honey, featuring terms such as 
"antioxidant," "antioxidant activity," "phenolic 
compounds," and "classification." The green cluster, 
with keywords such as "mad honey," "rhododendron," 
"bradycardia," and "children," represents the clinical 
and pharmacological research area, focusing mainly on 
mad honey and its toxicological effects. The purple 
cluster, with tags such as "Apis mellifera," "honey bee," 
and "Hymenoptera," presents a less extensive but 
distinct thematic line centered on beekeeping and 
honeybee biology. Overall, this structure indicates that 
Türkiye honey research is concentrated on the axes of 
chemical analysis, biological activity, and toxicology, 
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    Figure 6. Conceptual Structure of Keywords in Honey Research (MCA) 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
    Figure 7. Thematic Map of Honey Research 

and is divided into thematically complementary 
subfields. 

Thematic Dimensions Revealed by MCA 

The MCA-based conceptual structure map (Figure 
6) illustrates how keywords used in research on honey 
from Türkiye are grouped thematically. The presence of 
terms such as "mineral-content," "heavy-metals," and 
"trace-elements" in the same region of the map 
indicates that analyses of heavy metal and mineral 
content in honey form a distinct research axis. The 
central regions, marked by "region," "samples," and 
"different regions," show that honey samples from 
various geographical areas of Türkiye are being 
comparatively examined. Terms such as "botanical 
origin," "physicochemical properties," "HMF," "quality," 
and "classification," concentrated on the right side, 
indicate that studies on chemical characterization, 
quality assessment, and botanical origin of honey form a 

strong thematic cluster. Keywords such as 
"antioxidant," "antioxidant activity," and "antibacterial 
activity" reflect a distinct research focus on functional 
and biological properties, while terms like "mad 
honey," "grayanotoxin," "beekeeping," and "honey 
bee" in the lower left section of the map represent a 
specific subtheme related to mad honey toxicity and 
beekeeping biology. Overall, the MCA map shows that 
the honey literature from Türkiye is clustered along four 
main thematic axes: contamination analyses, 
geographic diversity, chemical-botanical 
characterization, and biological activity. 

Core, Emerging, and Specialized Themes in the 
Literature 

This thematic map (Figure 7) illustrates the 
development levels of the main conceptual clusters in 
Türkiye honey research and their central roles in the 
field. The themes "antioxidant," "botanical origin," and 
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    Figure 8. Thematic Evolution of Keywords in Honey Research 

 

"physicochemical properties" in the upper right section 
have both high centrality and high density, representing 
the field's strong, guiding, and mature driving themes. 
Despite their high centrality, "honey," "Turkey," and 
"samples" in the lower right section are considered 
more fundamental, general, and basic themes that form 
the backbone of the literature due to their low density. 
The themes "mad honey," "grayanotoxin," and 
"intoxication" in the lower left section show low 
centrality and low density and are among the emerging 
or declining themes. This suggests that mad honey 
toxicity studies represent a more limited but unique 
field. In the upper left section, "honey bee" and "Apis 
mellifera" represent niche themes with high density but 
low centrality, indicating more specific, specialized, and 
limited impact within the field. Overall, the map shows 
that honey research is strongly centered on the 
chemical-botanical characterization axis, while 
narrower areas such as toxicity and bee biology develop 
as peripheral but complementary themes. 

Temporal Shifts in Research Themes 

This thematic evolution diagram (Figure 8) 
illustrates how the keywords used in research on honey 
of Türkiye origin have changed over the years and the 
thematic flows along which the research field has 
developed. In the period 1995-2010, basic and general 
concepts such as “honey,” “mad,” “eastern,” 
“antioxidant,” and “Turkish” were prominent. The 
themes became more defined in 2011-2016, with 
keywords such as “analysis,” “determination,” 
“samples,” “food,” and “Turkey,” indicating the 
emergence of a more technical approach focused on 

analytical evaluation and sampling studies of honey. 
In 2017-2019, keywords such as “properties,” 
“effects,” “Turkish,” “determination,” and “botanical 
origin” reflect an intensification of research on the 
properties, botanical origin, and impact assessment of 
honey. During 2020-2023, the themes evolved into a 
more applied structure; words like “bee,” “effects,” 
“complementary,” “assessment,” and “honey 
production” indicate an increase in studies on honey 
production, bee biology, and complementary effects. 
In the final period, 2024-2025, the thematic area 
becomes more specific, focusing on the definition of 
honey, the demonstration of its biological potential, 
and the evaluation of production processes, using 
concepts such as “determination,” “characterization,” 
“production,” “potential,” and “evidence.” This trend 
shows that honey research originating in Türkiye 
began with general descriptive studies and has 
evolved over time into an analytical, characterization-
based, and impact-focused structure. 

Temporal Evolution of Key Research Terms 

This trending topics chart illustrates how key 
concepts have gained importance over time in 
research on honey from Türkiye. In the early stages, 
terms related to beekeeping biology and basic 
content analysis, such as "elements," 
"Hymenoptera," "Apis mellifera," and "mineral 
content," were prominent. From the mid-2010s 
onward, more applied research focused on toxicity 
and biological activity, including "mad honey," 
"grayanotoxin," "antibacterial activity," "trace 
elements," "analysis," and "antioxidant," became 
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    Figure 9. Trend Topics in Türkiye-Origin Honey Research 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    Figure 10. International Collaboration Network of Türkiye-Based Honey Research 

 

more significant. After 2017, terms related to the 
chemical and botanical characterization of honey, such 
as "physicochemical properties," "antioxidant activity," 
"classification," "botanical origin," "samples," and "pine 
honey," became more prevalent, and research in these 
areas increased significantly. In recent years (2021-
2025), there has been a notable rise in terms related to 
advanced quality verification, botanical origin, and 
health effects, such as "authentication," "geographical 
origin," "health," "food," "flavonoids," and "HMF." 
Overall, the graph reveals a clear evolution in honey 
research, beginning with basic content analysis, 
progressing to toxicity and biological activity, then to 
chemical characterization and geographic/authentic 
verification studies (Figure 9). 

Global Interaction Patterns in Honey Studies 

Figure 10, "Country Collaboration Map" 
illustrates the geographic distribution of international 
collaborations in Turkish-origin honey research. 
Türkiye, highlighted in bold on the map, is at the 
center of the network and shows research-based 
connections with numerous countries. Türkiye 
collaborates intensively, especially with European 
countries such as Germany, Italy, Spain, Poland, 
France, and the Netherlands, indicating a strong 
shared scientific interest in areas such as the botanical 
origins of honey, its physicochemical properties, and 
food safety. In North America, particularly with the 
United States, strong connections suggest that 
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    Figure 11. Three-Field Plot: Title Terms, Countries, and Keywords 

toxicological assessments, analytical chemistry, and 
honey safety studies are conducted with international 
partners. Collaborations with Asian countries, including 
China, Japan, Korea, and Iran, show that both 
beekeeping biology and specific topics such as mad 
honey toxicity are open to global scientific interaction. 
Connections with more distant regions, such as 
Australia and Brazil, indicate that the research field is 
not only regional but also part of a global scientific 
discussion. Overall, the map shows that Türkiye honey 
research is supported by multiple international 
collaborations, with the highest concentration of 
collaboration in Europe. 

Cross-Linkages Between Titles, Countries, and 
Research Themes 

This three-domain network diagram (Figure 11) 
illustrates the relationships among title words (TI_TM), 
author countries (AU_CO), and keywords 
(KW_Merged) in research on honey originating in 
Türkiye. The most prominent title terms - "honey," 
"Turkey," "Turkish," "determination," and "properties" 
- are primarily associated with researchers based in 
Türkiye and, to a lesser extent, the US. In the middle 
segment, Türkiye is by far the largest producer, while 
the US, Iran, Greece, Poland, Brazil, China, and South 
Korea make more limited but still significant 
contributions. Examination of the keywords in the third 
segment shows that "antioxidant," "physicochemical 
properties," "botanical origin," "classification," and 
"samples" are the most frequently studied topics by 
both Türkiye-based and international researchers. 
Notably, more unique concepts such as "mad honey" 
and "quality" are prominent in specific collaborations. 

Overall, the graph shows that Türkiye occupies a 
central position in honey research, both in production 
and thematic diversity, while international 
partnerships focus on fundamental research areas, 
particularly antioxidant properties, chemical 
characterization, and botanical origin. 

Discussion 

As shown in Figure 2, the number of publications 
on pesticide residues in honey has steadily increased 
over time. Bibliometric analyses are effective tools for 
revealing publication trends in a specific research area 
and predicting future publication dynamics (Andreo-
Martínez et al., 2020a). In this context, it can be 
predicted that the rising number of articles on 
pesticide residues in honey will lead to a corresponding 
increase in publication volume in relevant journals 
(Andreo-Martínez et al., 2020a, b). 

Keyword analyses are typically conducted using 
author keywords, KeyWords Plus, and title keywords, 
and are divided into several time periods (e.g., five 
years) to reduce annual fluctuations in keywords 
(Andreo-Martínez et al., 2020a, b). This approach is a 
powerful tool for identifying prominent themes and 
the evolution of research focuses in different periods. 
It also minimizes the limited meaning of title words, the 
small sample size of author keywords, and the indirect 
relationships of KeyWords Plus, providing a more 
comprehensive thematic map (Fu & Ho, 2016). Recent 
studies have shown that evaluating these three 
keyword types together yields similar results (Andreo-
Martínez et al., 2020b). Therefore, all keywords in our 
study were evaluated using a co-occurrence analysis 
approach. 
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One of the thematic clusters revealed in our 
bibliometric analysis includes studies focusing on heavy 
metal accumulation in honey, environmental pollutants, 
and pesticide exposure. The neurotoxic effects of 
neonicotinoid insecticides (imidacloprid, 
thiamethoxam, clothianidin, etc.), particularly on bee 
health, are widely discussed in the literature. These 
compounds bind to nicotinic acetylcholine receptors, 
causing hyperexcitability in nerve cells and leading to 
behavioral disorders, paralysis, and death in bees. 
Furthermore, serious effects such as hepatotoxicity and 
reproductive system disorders have been reported in 
mammals, demonstrating the multifaceted nature of 
environmental risk (Xiao et al., 2011; Wang et al., 2020; 
Khalil et al., 2017). The increasing prominence of terms 
such as "trace elements," "contamination," "heavy 
metals," and "pollution" in our analysis suggests a 
growing awareness of environmental pollutants in 
studies of Türkiye-origin honey. 

On the other hand, coumaphos, commonly used 
for Varroa mites control in beehives, is known to leave 
residues in both beeswax and honey, potentially 
negatively affecting bee behavior, learning and memory 
processes, and reproductive physiology (Del Carlo et al., 
2010; Chaimanee et al., 2016). The inclusion of 
contamination and pesticide research among the 
"emerging" or "gaining value" themes in our thematic 
maps indicates that scientific output in this field will 
continue to increase. Therefore, more comprehensive 
and regular monitoring of pesticide and acaricide 
residues in honey produced in Türkiye using modern 
analytical techniques is necessary, and the sources, 
distribution routes, and risk levels of these residues 
must be determined in detail. These findings 
demonstrate the critical importance of residue research 
for the sustainability of Türkiye rich honey diversity. 

Andreo-Martínez et al. (2020c) report that a wide 
range of pesticide and veterinary drug residues have 
been detected in honey worldwide, and that Türkiye is 
among the countries with the highest number of 
publications in this research area. This is consistent with 
the prominence of themes such as "contamination," 
"pesticide residue," and "heavy metals" in our study. 
The recent focus of honey research from Türkiye on 
residue and food safety is particularly consistent with 
trends reported in the international literature. 

The findings of our study largely align with the 
bibliometric analysis conducted by Zakaria et al. (2021). 
That study reported a significant increase in honey 
research between 2011 and 2020, with the number of 
publications rising from 326 to 565. The frequent use of 
terms such as "antioxidant," "antibacterial," 
"chemometric," and "Manuka honey" in the keyword 
analysis is consistent with the prominence of the themes 
of antioxidant properties, biochemical profile, and 
analytical methods in our study. Furthermore, the 
identification of the most published journals as Food 
Chemistry, Journal of Agricultural and Food Chemistry, 
and Molecules is similar to our findings. 

Jaramillo-Zárate and Londoño-Giraldo (2023) 
report that organochlorine, organophosphate, and 
neonicotinoid pesticides are most commonly found in 
honey, with levels below the MRL in most samples. This 
is consistent with our study. Setyawan et al. (2025) 
showed that research on the antioxidant properties of 
honey increased significantly, particularly between 
2020 and 2022, with the keywords "honey" and 
"antioxidant activity" dominating the analysis. Türkiye 
second-place ranking in these studies, with 306 
articles, strengthens the country's visibility in this field. 
Numerous studies in the literature address the 
antioxidant capacity, phenolic compound profile, and 
physicochemical properties of honey originating from 
Türkiye (Can et al., 2015; Demir Kanbur et al., 2020; 
Gül, 2024; Gül & Pehlivan, 2018; Kaygusuz et al., 2016; 
Kıvrak & Kıvrak, 2017; Küçük et al., 2007; Özdemir & 
Yıldızlar, 2025; Sahinler et al., 2004; Tezcan et al., 
2011). In particular, studies focusing on “mad honey–
grayanotoxin” constitute a wide area of research in 
both toxicological and pharmacological aspects (Silici & 
Atayoglu, 2015; Gündüz et al., 2008; Ullah et al., 2018). 
Findings indicating that mad honey possesses high 
antioxidant capacity as well as toxic effects (Sahin et al., 
2015) and studies demonstrating that honey's overall 
antimicrobial effects are due to a wide variety of 
components (Ogwu & Izah, 2025) support the recurring 
research themes across the keywords. 

This analysis has some limitations. First, the 
inclusion of articles published only in English may have 
excluded important studies in other languages. 
Furthermore, the ongoing growth of publications in 
honey research makes it difficult to generalize the 
current findings to represent the entire field. The fact 
that recently published studies have not yet received a 
sufficient number of citations may also create some 
discrepancy between actual research trends and 
bibliometric indicators (Stephan et al., 2017). 

Conclusion 

This study identified general trends in scientific 
research on honey from Türkiye between 1995 and 
2025. The findings show that the number of 
publications increased significantly, especially after 
2010, with studies primarily focusing on the 
physicochemical properties of honey, its botanical 
origin, antioxidant capacity, and the toxicity of mad 
honey. Thematic analyses indicate that the literature is 
concentrated on chemical characterization and 
biological activity, while food safety and contamination 
have become growing research areas in recent years. 
Although Türkiye holds a central position in 
international collaborations, there is potential for more 
global partnerships. Overall, the results suggest that 
research on honey from Türkiye is a maturing field in 
both volume and diversity. In the future, it is especially 
important to monitor environmental contaminants 
and evaluate different honey varieties more 
comprehensively using advanced analytical methods. 
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