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This study aims to provide a systematic overview and meta-analysis research on the patchouli 

plant and its mass application in numerous industries. This research has significance in  

presenting current research issues and the miscellaneous potential of Pogostemon cablin from 

the Web of Science (WOS) database. Co-citation and co-word analysis were adopted to identify 

and map the research landscape of the main topics in the literature system. The study was carried 

out with the number of publications retrieved about the predetermined subjects totalling 400 

documents from 1970-2024. Four main clusters were created for each analysis respectively. 

Themes of bioactivity that deal with actual biological consequences and metabolic pathways are 

becoming more prevalent. The findings of this evaluation can be coordinated for emerging topics 

in engineered application of patchouli and sustainable green technology. 
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Practices in natural therapies as an alternative treatment 

to modern synthetic medicines have emerged as a 

prominent area of study among researchers over the 

recent years. Plant-based medicines using essential oil 

through the integration of traditional methods and 

modern approaches received significant attention as 

they are perceived as safe with low risk of side effects 

[1]. A diverse range of chemical compounds are found 

to be present abundantly in essential oil extracted from 

different parts of plants such as leaves, roots, stems, and 

flowers. The chemical composition of the oil depends 

on the geographical location, species, cultivation 

technique, and extraction method used. Patchouli is 

an essential perennial herb belonging to the family 

Lamiaceae, originating in Malaysia and India [2]. It is 

extensively cultivated in Southeast Asia for its multiple 

uses in various industries. Besides being best known 

in the cosmetic and perfumery industry, it has been 

reported to have many therapeutic activities like anti-

cancer, anti-microbial, anti-oxidant, anti-inflammatory, 

anti-depressant, gastroprotection and cardio-protective 

properties [3]. Additionally, several studies reported 

patchouli to exhibit bioactivity in the central nervous 

system, potentially leading to the treatment of 

neurological disorders [4-8]. This review aims to 

provide collective information on the potential benefits 

of this medicinal plant, as reported in the literature. 

Bibliometric analysis is a branch of library science that 

classifies literature according to specific attributes. 

There are recognised conceptual connections between 

the focus area of prior and present-day studies to 

understand the topic's growth and evolution better. 

This method may be a practical approach to discovering 

complicated connections within a substantial  

literature [9]. 

EXPERIMENTAL 

 

Methods 
 

A science mapping method known as bibliometric 

research is applied in this study. This technique 

mainly focuses on the connections between numerous 

fields, disciplines, researchers, and individual  

publications using information cited from scholarly 

literature [10]. 

 

This quantitative tool has gained much interest 

from academicians since it integrates categorization and 

visualization to map the structure of the scientific area 

[11]. Hence, this study concludes and provides an 

insight into the complete publication on botanical, 

physical, and chemical properties of patchouli plants 

and essential oil using bibliometric analysis. 

 

Web of  Sc ience (WOS)  i s  the most  

comprehensive citation database in the world, and it 

holds a vast record of articles from the highest-impact 

journals [12]. It is vital for scholars since it offers 

detailed data on citations, keywords, and references. 

 

A search query was established using two 

primary sub-keywords and correlated terms discovered 

in previous studies, synonyms, and thesaurus searches. 

We employed the following search string (Table 1) 

to identify relevant literature related to 1) patchouli 

and 2) component, constituent, or compound. Duplicate 

records were excluded in this study. The search in the 

WOS database was conducted on February 27, 2024. 

The VOS viewer version 1.6.20 was utilized to present 

the subject's network visualization.  
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Table 1. Search string in WoS database. 

 

No Keywords Justification 

1 "patchouli" OR "pogostemon" To identify literature related to patchouli essential oil 

2 
"component*" OR " constituent*" OR 

"compound*" 

To identify literature related to chemical 

compositions of patchouli essential oil 

 

 

 

         
 

Figure 1. Publications and citations index retrieved from WOS database. 

 

 

 

RESULTS AND DISCUSSION 

 

The initial search returned 452 documents. After 

filtering only journal publications from 1970 until 

2024, to ensure all publications are within a full 

calendar year, the search returns to 400 journal 

publications. The number of citations is 8,135 and 

7,014 (without self-citations). The average citations 

were 20.34, with an h-index of 43. The number of 

publications and citations received for the subject is 

shown in Figure 1. Upward trend is showcased in 

the figure indicating an increase in popularity over 

time. It is expected to grow in the future with a 

significant impact on commercial, pharmacological, 

and technological interests due to growing demand 

in biotechnological advances and global market for 

natural products. 

 

Co-citation Analysis 

 

Of 12,379, 42 cited references are included, with a 

threshold of 13 cited references in the co-citation 

analysis. The threshold was determined by testing the  

 

value several times, ranging from 10 to 15, until 13 

was considered to have produced the most robust and 

appropriate clusters. The threshold should not be too 

high, causing missing crucial themes (over filtering), 

and neither it should not be too low, causing  

redundancy of clusters (under filtering). The top 3 

documents are [13] (56 citations), [2] (40 citations) 

and [14] (38 citations). 
 

The network map is shown in Figure 2, 

showing 4 clusters, suggesting four unique themes in 

the knowledge structure of patchouli. The thematic 

distinction discovered in this analysis is supported by 

the variation in visual density and linking strength 

between the clusters. Highly interconnected clusters 

such as chemical compositions and pharmacological 

properties represent central research themes, while 

sparser clusters such as safety and toxicity of patchouli 

highlight emerging topics. 
 

Figure 2 illustrates the co-citation analysis 

of patchouli publications from WOS database. The 

mapping indicates four main clusters of patchouli 

oil with interpretation as follows: 
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Figure 2. Co-citation analysis of Patchouli. 
 
 

 

Cluster 1 (Red) Consists of 15 Items 

 

Considering the relevance and densities of these 

documents in this cluster, Cluster 1 can be classified 

as “Biological activities of phytochemicals present 

in patchouli”. Most of the articles in this cluster 

discussed the processes and reactions exhibited by the 

chemical compounds in patchouli. One of the earliest 

articles was [15], explaining the usage of these  

Traditional Chinese drugs in managing nausea and 

vomiting. Patchouli alcohol showed anti-emetic activity 

by suppressing the excessive contraction of digestive 

organ muscles by blocking the inflow of Ca2+ through 

the cell membrane. One of the most cited publications, 

[16], exhibited mutagenic activities of flavonoids 

extracted from patchouli by suppressing the umu 

gene expression of SOS response in Salmonella 

typhimurium against the mutagen 2-(2-furyl)-3-z9-

nitro-2-furyl) acrylamide. Similarly, this cluster 

showcased several other pharmacological effects, anti-

inflammatory activity of patchouli alcohol [17,18] 

and anti-microbial properties of pogostone and its 

analogues [19]. 

 

Cluster 2 (Green) Comprises of 12 Items 

 

The primary theme for this cluster is perceived as 

“Chemical constituents of patchouli oil.” One of the 

earliest articles was by [20], which outlined the 

synthesis of the racemate and both enantiomers of 

patchouli alcohol, the main constituent in patchouli 

oil. A study by [14] discussed the correlation between 

sesquiterpenes synthesis and its diverse profile 

of patchouli. To control the quality of patchouli,  

a standard fingerprint of collected Pogostemon 

cablin from various regions was established by 

[2]. Meanwhile, a study by [21] showed that several 

compounds like α- and β-patchoulene, patchouli 

alcohol, β-caryophyllene, α-guaiene, seychellene and 

selinene in Pogostemon cablin were quantitatively 

higher as compared to another variety of patchouli, 

Pogostemon travancoricus. 
 

Cluster 3 (Blue) Represents 8 Items 
 

Most of the articles in this cluster provide insights 

into the medicinal values of patchouli. This cluster 

is labelled “The pharmacological activities of  

patchouli.” [13] provided thorough understanding of 

the phytochemistry and pharmacological properties of 

patchouli essential oil and other plant extracts based 

on the available scientific literature. The mechanisms 

of action of numerous bioactive compounds present 

in patchouli oil are well summarized by [22]. [23] 

critically reviewed many pieces of literature on 

patchouli oil, emphasizing the oil's qualitative and 

quantitative chemical analysis. 
 

Cluster 4 (Yellow) Consists of 7 Articles 
 

This cluster is labelled “The insecticidal and  

repellence properties of patchouli oil.” Patchouli oil 

has been deemed to be a viable alternative to 

traditional insecticides, which are potentially toxic. 

[24] recorded that patchouli alcohol showed repellent 

activities towards Formosan subterranean termites. In 

another study, patchouli oil also displayed insecticidal 

activity towards urban ant species [25]. Additionally, 

[26] thoroughly studied the cytotoxicity of the  

bioactive components in patchouli oil. 
 

Co-word Analysis 
 

Figure 3 visualizes the co-occurrence of keyword 

analysis. From the mapping, it can be concluded that 
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there are four main clusters of patchouli oil. The 

following are the descriptions of the four clusters in 

the co-word of keyboard analysis: 
 

Cluster 1 (Red) Presents 15 Keywords 
 

The theme for this cluster is “biological and 

chemical studies of patchouli oil and its application 

in fragrance production.” Representative keywords 

include pogostone, patchouli alcohol, patchouli 

oil and in vitro. Patchouli oil is highly regarded 

for its distinct, enduring, pleasant, woody, earthy, 

camphoraceous scent. It is an essential ingredient 

in perfumery and cosmetics as a fixative with lasting 

character in many fragrances [14]. The important 

criterion for patchouli oil quality standard in the market 

is the patchouli alcohol content. Hence, a higher 

concentration of pogostone in Sulawesi’s patchouli oil 

may contribute to an inferior oil quality [23].  

 

Cluster 2 (Green) Consists of 14 Keywords 

 

It is labelled as “botanical analysis and chemical  

composition of patchouli.” The main keywords 

are patchouli, alcohol, patchoulol, plant and gas  

chromatography-mass spectrometry (gc-ms). This 

theme integrates plant science with analytical  

chemistry, emphasizing natural products and their 

uses in various industries, including agriculture, 

medicine, and fragrance. Patchouli plant is a profitable 

commodity widely grown throughout Indonesia, 

China, India, and Malaysia [13].  

 
Cluster 3 (Blue) Comprises of 12 Items 

 
The theme for this cluster is “chemical composition, 

bioactivity and safety assessment of Pogostemon 

cablin.” The main identified keywords are chemical-

composition, constituents, essential oil, Pogostemon 

cablin, antimicrobial and toxicity. This cluster 

encompassed a holistic approach to exploring 

the potential benefits of Pogostemon cablin and 

ensuring its safe application in the pharmaceutical, 

cosmetics, and food industries [26]. Cytotoxicity 

includes membrane damage of a cell. In a study by 

[24], direct injury on permeable membranes of 

treated termites with high doses of patchouli oil 

and patchouli alcohol indicated acute topical 

toxicity of Pogostemon cablin . 

 

 

 

 
 

Figure 3. Co-word analysis of patchouli oil from VOSviewer. 
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Cluster 4 (Yellow), with 10 Keywords 

 

It dealt with “phytochemical analysis and 

pharmacological properties of patchouli oil.” 

The related keywords are Pogostemon cablin, 

Lamiaceae, flavonoids and antibacterial activity. 

This cluster reflects the current trends in natural 

product research and pharmaceutical development, 

highlighting patchouli's pharmacological potential, 

especially in combating bacterial infections [22] and 

viruses [23,24]. [2] also established that patchouli 

alcohol from Pogostemon cablin was the primary 

component responsible for patchouli oil’s significant 

antibacterial properties.  

 

Pogostemon cablin have been conducted 

extensively and cited rigorously due to its unique 

biochemical and pharmacological profile. In co-

citation analysis, cluster number 1 reflects publication 

clusters and citation hotspots center on several  

recurring bioactive sesquiterpenes. Recent narrative 

and systematic reviews that summarise diverse 

pharmacological reports for Pogostemon cablin are 

consistent with the findings in this cluster [31]. Cluster 

number 2 describes the importance of a reliable 

Pogostemon cablin standard fingerprint to ensure the 

purity, safety, and efficacy of patchouli oil, which is 

crucial for modern phytochemical standardization and 

drug development [2]. Among the popular research 

topics are patchouli oil's phytochemicals and 

biological activities. Publication by [13] is related 

to the issue, as discussed in cluster number 3. [27] 

found 16 chemical compounds of Pogostemon cablin 

from Malaysia. The 5 major components include 

β-patchoulene, α-guaiene, α-patchoulene, patchouli 

alcohol and α-bulnesene. Similarly, cluster number 

4 was labelled as phytochemical analysis and  

pharmacological properties of patchouli oil in co-word 

keyword analysis, represented by the following 

publications [16,19]. A study by [28], found patchouli 

oil to be beneficial in the treatment of ulcerative colitis 

[28]. These findings provide a mechanistic basis 

for considering patchouli-derived preparations as 

therapeutic candidates in ulcerative colitis treatment, 

although rigorous human clinical trials are required. 

 

In co-word analysis, another prevalent topic of 

interest in patchouli is its extensive application in the 

perfumery and cosmetics industry, as presented in 

cluster number 1. Patchouli oil is mainly comprised of 

mainly sesquiterpenes and sesquiterpenoids such that 

help bond and balance other fragrance components. 

Natural sesquiterpenes such as α-bulnesene and 

α-guaiene contributed both olfactory richness and 

biological functionality to patchouli oil [14]. Cluster 

number 2 suggests botanical analysis keywords 

frequently co-occurred with chemical composition 

terms are highly associated in phytochemical 

characterization and botanical authentication [13]. 

 

Cluster number 3 describes the necessity of a  

systematic toxicological validation and dose-response 

studies in patchouli oil. Despite significant progress in 

the pharmacological aspects, the safety assessment 

subtheme remains comparatively underrepresented 

[26]. The co-occurrence of phytochemical and 

pharmacological keywords suggests that modern 

research is moving beyond compositional profiling 

toward explaining the structure-activity relationships 

underlying its therapeutic potential as indicated in 

cluster number 4. Future research should prioritise 

chemotype-based pharmacological evaluation and 

standardized analytical and extraction method [30]. 
 

The pharmacological properties of patchouli 

plant have been the subject of numerous studies in the 

recent years. However, it is challenging to generalise 

the findings due to limitations in chemical and dose 

standardisation as well as lacking evidence in 

human-based studies. Furthermore, human data are 

scarce and mechanistic evidence is still developing 

which makes the need for well-planned, dose-

controlled in vivo research and early-stage clinical 

evaluations to support the evidence-based application 

of patchouli oil in medicine cosmetics and functional 

products. Additionally, new research concentrating 

on chemotype-specific cultivation, sustainable 

agronomic optimization and farmer-centered 

innovation in patchouli production is also warranted 

to fill in gaps within the existing literature.  
 

Inevitably, this study has several limitations, 

including restricted articles obtained from one  

database. This study opted for WOS as it offered 

robust and reliable datasets. The first limitation is that 

only journal publications were selected in this review 

to ensure they have undergone rigorous peer-review. 

Another limitation of this study is the author’s  

classification of the themes and publication’s content, 

which may have resulted in biases or a tendency to 

classify based solely on the author’s understanding. 

The determination of the quality of the theme in the 

clusters is also subjective to the author’s perception 

and analysis.  

 

CONCLUSION 
 

400 publications related to patchouli were retrieved 

from the WOS database. This review aims to provide 

collective information on the potential benefits of this 

medicinal plant, as reported in the literature. In a 

conclusion, this study systematically identifies and 

defines the gap within the current literature while 

shedding light on discovering the promising potential 

of patchouli plant in other spectrums. It is a strategic 

multipurpose crop for future study especially in 

medicine development as well as commercial growth 

in the green economy because of its bioactive  

chemicals, economic potential, and environmental 

adaptability.  
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