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Abstract

Currently, natural products are being used as a therapeutic alternative in the treatment and prevention of several
diseases due to their low toxicity and relevant pharmacological potential. Thus, we can highlight basil (Ocimum
basilicum L), one of the most used aromatic plants worldwide. Therefore, we provide some current evidence and
insight into the potential therapeutic effect of basil essential oil to expand the available knowledge. A narrative review
was carried out by searching electronic databases, providing a comprehensive analysis of the literature, where it was
possible to identify existing problems and gaps to facilitate future research on basil essential oil. The available
literature on basil essential oil presents us with several important pharmacological activities, such as: antioxidant,
antiviral, antimicrobial, analgesic, anti-inflammatory, and analgesic and diuretic properties, among others. However,
further research must be carried out to increase knowledge about this plant with enormous potential and determine its
effectiveness and use in clinical conditions.

Keywords: Ocimum basilicum L.; Essential oils; Therapeutic potentials; Biological properties.

Resumo

Atualmente os produtos naturais vém sendo utilizado como alternativa terapéutica no tratamento e na prevencdo de
diversas doencas, devido a sua baixa toxicidade e relevante potencial farmacoldgico. Desta forma, podemos destacar o
manjericdo (Ocimum basilicum L), uma das plantas aroméaticas mais utilizadas em todo o mundo. Portanto,
fornecemos algumas evidéncias atuais e uma visdo do potencial efeito terapéutico do 6leo essencial de manjericéo
para expandir o conhecimento disponivel. Uma revisdo narrativa foi realizada por meio de busca em bases de dados
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eletronicas, proporcionando uma analise abrangente da literatura, onde foi possivel identificar os problemas e lacunas
existentes para facilitar futuras pesquisas sobre o 6leo essencial de manjericdo. A literatura disponivel sobre o 6leo
essencial de manjericdo nos apresenta varias atividades farmacol6gicas importantes, como: antioxidante, antiviral,
antimicrobiana, analgésica, anti-inflamatoria, e propriedades analgésicas, diuréticas, entre outras. No entanto, novas
pesquisas devem ser realizadas para aumentar 0 conhecimento sobre esta planta com enorme potencial, e determinar a
sua eficécia e utilizagdo em condigdes clinicas.

Palavras-chave: Ocimum basilicum L; Oleos essenciais; Potencial terapéutico; Propriedades bioldgicas.

Resumen

Actualmente, los productos naturales se estan utilizando como alternativa terapéutica en el tratamiento y prevencion
de diversas enfermedades, debido a su baja toxicidad y relevante potencial farmacoldgico. Asi, podemos destacar la
albahaca (Ocimum basilicum L), una de las plantas aromaticas méas utilizadas a nivel mundial. Por lo tanto,
proporcionamos algunas pruebas y conocimientos actuales sobre el posible efecto terapéutico del aceite esencial de
albahaca para ampliar el conocimiento disponible. Se llevé a cabo una revision narrativa mediante la bisqueda de
bases de datos electronicas, proporcionando un analisis completo de la literatura, donde fue posible identificar los
problemas y lagunas existentes para facilitar la investigacion futura sobre el aceite esencial de albahaca. La literatura
disponible sobre el aceite esencial de albahaca nos presenta varias actividades farmacoldgicas importantes, tales
como: propiedades antioxidantes, antivirales, antimicrobianas, analgésicas, antiinflamatorias, analgésicas y diuréticas,
entre otras. Sin embargo, se deben realizar mas investigaciones para aumentar el conocimiento sobre esta planta con
un enorme potencial, y para determinar su efectividad y uso en condiciones clinicas.

Palabras clave: Ocimum basilicum L; Aceites esenciales; Potenciales terapéuticos; Propiedades bioldgicas.

1. Introduction

Currently, natural products are being used as a therapeutic alternative in the treatment and prevention of several
diseases due to their low toxicity and relevant pharmacological potential. Many medicinal plants are considered an essential
source for the extraction of essential oils, which have several important biological activities and can be used to treat various
pathologies (Gautam & Jachak, 2009; Thomford et al., 2018).

Essential oils usually have a complex composition, with terpenes and phenylpropanoids being the main compounds
found, and have been widely used in folk medicine and the food, cosmetics, and perfume industries (Bakkali et al., 2008;
Reichling et al., 2009). Thus, we can highlight basil (Ocimum basilicum L), one of the most used aromatic plants worldwide.
Belonging to the Lamiaceae family and is typically cultivated in Mediterranean areas and semitropical and tropical regions of
America, Asia, and Africa (Nazir et al., 2020; Sahoo et al., 1997). The essential oils of the Lamiaceae family stand out for
having several medicinal properties (Cardia et al., 2018, 2021; Karpinski, 2020; Uritu et al., 2018).

Basil essential oil exhibits a wide variety of chemical compounds, rich in monoterpenoids, sesquiterpenoids, and
flavonoids. However, there is a wide variation in the composition of basil essential oil due to several factors, such as weather
conditions, harvest time and extraction method, species, and parts used (Clements & Treble, 1999; Topalov & Topalov, 1962).
In addition, the classification of plants that make up the genus of basil is complex, due to natural and artificial crossings, which
resulted in a great genetic variation, morphology and chemistry of the plant and its essential oils (Paton et al., 1999; Putievsky
et al., 1999). Thus, the chemical composition of the oil can vary greatly, influencing the biological activity of the plant
according to its major constituents. However, one of the main constituents reported for basil essential oil is linalool, and other
compounds are also frequent, such as estragole, 1,8-cineole and eugenol (Marotti et al., 1996).

Basil essential oil has been widely used in the perfumery, cooking, the food industry, and the production of cosmetics
and medicines (Duke, 2001). Traditionally, basil is used as a condiment in the food industry. However, several studies have
revealed that its action goes beyond the concept of spice due to its pharmacological properties, such as: antioxidant, antiviral,
antimicrobial, analgesic, anti-inflammatory, and analgesic properties, diuretics, among others (Bilal et al., 2012; Ch et al.,
2015). It has been widely used in traditional medicine to treat anxiety, diabetes, cardiovascular disease, and headache (Bora et
al., 2011).
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Therefore, we provide some current evidence and insight into the potential therapeutic effect of basil essential oil to
expand the available knowledge and guide future research.

2. Methodology

A narrative review was carried out through a search in electronic databases, providing a comprehensive analysis of the
literature, where it was possible to identify existing problems and gaps to facilitate future research on the topic (Sant’Anna
Ramos Vosgerau & Paulin Romanowski, 2014). Relevant articles were selected from a search from January/2021 to June/2021
in four electronic databases (PubMed, Scopus, Web of Science, and Google Scholar), using the following descriptors: Essential
oil and Basil or Essential oil and Ocimum basilicum. The titles and abstracts of the articles found were evaluated. Relevant

publications were read in their entirety and independently by the authors, analyzed, and included in this review (Estrela, 2018).

3. Results and Discussion
Basil essential oil

Essential oils are natural products resulting from secondary metabolites found in plants, consisting mainly of
terpenoid compounds, and obtained from different parts of the plant and extraction methods. Currently, essential oils are
indicated in the literature for numerous uses, including in the food and cosmetics industry, pharmaceutical industry and natural
therapies to treat various diseases (Abdel-Kader et al., 2019; Bakkali et al., 2008). Thus, essential oils in treating diseases can
be a great alternative due to their low cost and few reported adverse effects. In this sense, basil essential oil stands out. Because
it has a pleasant aroma, it is considered an excellent compound with applications in various food, cosmetics and aromatherapy
industries. Furthermore, several studies have demonstrated basil's different biological activities, indicating its use in alternative
medicine (Bilal et al., 2012; Bora et al., 2011; Ch et al., 2015; D. Singh & Chaudhuri, 2018). So much so that there is a

forecast that the Ocimum species essential oil market will grow by around 200 million dollars by 2023 (Gurav et al., 2021).

Food and cosmetic industry

With a wide variety of medicinal and culinary plants, some species, such as basil, have attracted much interest. These
plants can be used for various purposes. In addition to being used as spices to improve the flavour of foods, they are used both
in raw materials and in preparations, due to the antioxidant effects and health benefits already reported in the literature. Due to
its antioxidant capacity, several aromatic plants are used in the food industry as food additives (Pawar et al., 2014; Yuan et al.,
2016). Basil is an aromatic herb widely used for its characteristic aroma in cooking for hundreds of years worldwide in salads,
tomato-based dishes, pasta sauces, and perfumery. In addition, basil is a component of several dietary supplements, which are
easily accessible as products capable of maintaining and promoting health (Berg et al., 2011; Bower et al., 2016).

Thus, the large consumption of basil as a food ingredient makes it a possible candidate for biofortification purposes
(Kiferle et al., 2019). Currently, several studies have demonstrated the use of basil essential oil in foods as an antioxidant in
meat and dairy products, antibacterial in sausages, antifungal in links, and several other applications (Falowo et al., 2019; Gaio
et al., 2015; Koci¢-Tanackov et al., 2020; Licon et al., 2020).

Anti-inflammatory and Antioxidant Activity
Currently, there is great interest in anti-inflammatory compounds and natural antioxidants found in medicinal plants
that can help prevent and treat various diseases. Several studies describe the antioxidant and anti-inflammatory activities

present in basil essential oils (Aratjo Couto et al., 2019; Pandey et al., 2016). Basil oil has been found to have anti-
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inflammatory and anti-edematogenic activity in models of inflammation by blocking the cyclooxygenase and lipoxygenase
pathways (S. Singh et al., 1996). Furthermore, another study demonstrated the anti-inflammatory activity of basil essential oil
and suggested that this effect could be due to the inhibition of cyclooxygenase 2 caused by its constituents (Zlotek et al., 2016).

In addition, a study demonstrated the antioxidant activity of basil essential oil from three different harvest regions and
concluded that the oil with the highest eugenol content was the one with the highest antioxidant activity (Ahmed et al., 2019).
Likewise, another study also compared different varieties of basil essential oil that had a similar chemical composition, and all
showed antioxidant activity, mainly due to the presence of several constituents with proven antioxidant activity (Koroch et al.,
2017). Treatment with basil essential oil in encapsulated form also demonstrated antioxidant activity from the DPPH
sequestering activity assay (Sundararajan et al., 2018).

Additionally, a basil-based preparation demonstrated an antioxidant, increasing glutathione peroxidase, glutathione
reductase, superoxide dismutase, and catalase, and decreasing the level of lipid peroxidation in an acute liver injury model
(Dwivedi et al., 2015). Furthermore, Stanojevic et al. also described basil essential oil's antimicrobial and antioxidant activity,
demonstrating a free radical scavenging activity and suggesting it as a good alternative for application in the pharmaceutical
and cosmetic industries (Stanojevic et al., 2017).

Basil essential oil has been shown to have a cardioprotective activity capable of protecting the myocardium against
isoproterenol-induced infarction, mainly due to antioxidant activities (Fathiazad et al., 2012). Furthermore, crude basil extract
decreased the blood pressure level in rats in a dose-dependent manner (Umar et al., 2010). Probably, this cardioprotective
activity of basil may be related to its ability to eliminate ROS (Kaurinovic et al., 2011). Thus, compounds extracted from
natural sources, such as basil essential oil, capable of protecting against oxidative and inflammatory damage, can have several
applications in preventing and treating diseases. Therefore, we can see that the essential oil of basil has considerable potential.

However, more research should be explored in this context.

Antifungal and antimicrobial activities of basil

Fungal infections remain a serious problem around the world that requires effective therapeutic strategies. Basil
essential oil has traditionally been used to treat bacterial and fungal infections (Miao et al., 2020). The antimicrobial activities
of basil were evaluated against S. aureus, E. coli, B. subtilis, and Pasteurella multocida. Also, against pathogenic fungi such as
A. niger, Mucor mucedo, Candida albicans, Alternaria alternata, Alternaria tenuissima, Aspergillus fumigatus, Fusarium
solani, Botryodiplodia theobromae, and R. solani, the results obtained showed that basil has antimicrobial activity against all
tested microorganisms (Ahmad et al., 2016; Hussain et al., 2008; Marco et al., 2020; Tavallali et al., 2019). Furthermore, other
studies have also demonstrated the antimicrobial activity of basil against various bacteria, yeasts, and fungi (Kaya et al., 2008;
Suncica et al., 2011).

Several essential oils are well recognized in the literature due to their antimicrobial activities, and the same occurs
with Basil. Beatovi¢ and collaborators tested several basil essential oils against a panel of selected Gram-positive and Gram-
negative bacteria, as well as fungi, and all the oils tested exhibited significant antibacterial activity against the investigated
bacterial species, further confirming the antimicrobial potential of the essential oil of basil (Beatovi¢ et al., 2015). However,
despite demonstrating a very significant antimicrobial activity, this activity may vary according to the composition of the
essential oil and the method used. A study using basil diluted in agar was not shown to be a potent antimicrobial (Runyoro et
al., 2010).

When tested against multiresistant bacterial strains, such as Staphylococcus, Pseudomonas, and Enterococcus, basil
oil showed an inhibitory activity (Opalchenova & Obreshkova, 2003). Furthermore, as already well reported in the literature,
the antimicrobial activity of basil essential oil may be similar to some commercial antibiotics. A study compared the
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antimicrobial activity of basil essential oil with ciprofloxacin and gentamicin in 10 different bacterial strains and showed a
strong inhibitory effect (Stanojevic et al., 2019). Basil essential oil is composed of several constituents that have antimicrobial
activity, so its activity may be due to a synergistic action of its constituents. Thus, the variation in the composition of the
essential oil of basil can hinder the possibility of bacterial resistance arising (Jugreet & Mahomoodally, 2020; Yap et al., 2014).
Thus, we can suggest that further investigations should be carried out to determine which basil essential oil composition has a

more efficient antimicrobial activity.

Antiviral activity

Basil has also shown vast antiviral activity and can be used to treat a variety of viral diseases, such as eye, respiratory
and liver infections. Due to the lack of effective drugs to treat adenoviral infections, the essential oil, and its isolated
constituents can be potential therapeutic agents for treating these diseases (Chiang et al., 2005; Ryu et al., 1992). In addition,
recently, a molecular anchoring study showed that apigenin, oleanolic acid, and ursolic acid found in basil are potential
inhibitors of chymotrypsin-like protease found in coronavirus severe acute respiratory syndrome (SARS-CoV2) and could be

investigated for possible treatment of the disease (Matondo et al., 2021).

Toxicities

Ocimum basilicum is a plant used in cooking for hundreds of years, and therefore no toxicological effects are
expected. In the literature, few reports highlight toxic issues related to basil essential oil. Most of them report on the toxicity of
some specific constituents of the oil. In general, basil essential oil and extracts obtained from the plant have few toxic effects
when compared to other species of Ocimum, and vary depending on many variables such as plant variety, environment,
climate, cultivation methods, among others, promoting different chemical compositions of essential oil (Sestili et al., 2018).
Additionally, basil essential oil has been recognized as a safe compound by specialized agencies like the US FDA and the
European Commission (Li & Chang, 2016). In this sense, a study using a skin irritation model reported that basil essential oil
does not present toxicity in human cells, suggesting that its topical use would not cause skin irritation (Stanojevic et al., 2019).
In general, the studies found in the literature show that the essential oil of basil does not present cytotoxicity and can be

considered safe in several applications in medicine and food.

4. Conclusion

Currently, due to the various effects of health promotion, the demand for natural products has increased. Thus, there is
a growing interest in the pharmacological activity of basil essential oils. This review highlighted the main studies on the
different essential oils of basil and gathered a lot of evidence about their full medicinal potential and the advantages of their
use. The available literature on basil essential oil has several important pharmacological activities, such as antioxidant,
antiviral, antimicrobial, anti-inflammatory, analgesic, and diuretic. Thus, the literature suggests that this essential oil has
enormous pharmacological potential. However, further research must be carried out to increase knowledge about this plant and

determine its effectiveness and use in clinical conditions, mainly due to variations in its composition.
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