
AAB Bioflux, 2022, Volume 14, Issue 3. 

http://www.aab.bioflux.com.ro 79 

 
 

The potential use of lavender (Lavandula 

angustifolia Mill.) and wild thyme (Thymus 

serpyllum L.) in aquaculture: A review  
Anca Boaru, Cristina Nițescu, Tudor Păpuc, Bogdan Georgescu 

 
Faculty of Animal Science and Biotechnologies, University of Agricultural Sciences and 

Vaterinary Medicine, Cluj-Napoca, Romania. Corresponding author: B. Georgescu, 

georgescu.bogdan63@yahoo.com 

 

 
Abstract. Worldwide, there is a fast and sustained pace of development of aquaculture, which requires a 
high level of production intensification and the use of synthetic chemicals to an increasing extent. 
Reducing the environmental risk and side effects of synthetic chemicals is a current concern and 
numerous studies and researches recommend the use of aromatic and medicinal plants. Based on 
specialty literature, this review highlights the properties and importance of two plants belonging to the 
Lamiaceae family, namely lavender (Lavandula angustifolia) and wild thyme (Thymus serpyllum). From 
the numerous studies that have tested the properties of these plants in the form of classic or modern 
products, it can be seen that there is a special interest for their use in aquaculture. They are used to 
prevent and treat bacterial diseases, stimulate immunity, achieve production performance or test 
sedative and anesthetic activity, and are recommended to replace synthetic chemicals. It can be 
concluded that the application of plants and plant products is sustainable for aquaculture. L. angustifolia 
and T. serpyllum offer a future venue in this direction. 
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Introduction. Aquaculture continues to be the fastest growing food production sector 

worldwide (World Bank 2013; Tacon 2019; Boyd et al 2020; FAO 2022). However, the 

industry needs to consider reducing pressure on the natural environment (FAO 2018; 

Naylor et al 2021), while meeting the demand for protein of animal origin (FAO 2020; 

OECD/FAO 2021).   

The intensification of aquaculture using sustainable methods is becoming the main 

challenge of this sector (FAO 2018; Oddsson 2020), considering that synthetic chemicals 

are heavily used to maintain water quality, control pathogenic microorganisms and 

achieve growth performance. These compounds, through their ecotoxicity, have a 

negative impact on the environment, including on the health of animal organisms and 

humans (Valladão et al 2015; Dawood et al 2020).   

In order to reduce the risk to the environment and, implicitly, the side effects of 

chemical substances, it is necessary to use natural products (Weston 2000; Taştan & 

Salem 2021). An alternative is represented by medicinal plants (Mohiseni 2017; Gabriel 

2019; Gupta et al 2021; Rashidian et al 2021), which can be an important source of 

nutrients, vitamins, minerals and, most importantly, have phytochemicals in their 

structure (Panwar et al 2020; Faheem et al 2022). The plant activity potential is given by 

the diversity and complexity of phytochemicals, such as terpenoids, phenolic compounds, 

alkaloids, quinones, flavonoids, tannins, coumarins, saponins or essential oils (Reverter 

et al 2014, 2017; Citarasu 2010; Chakraborty & Hancz 2011; Adeeyo et al 2021). 

The interest in phytochemicals and medicinal plant products in aquaculture 

(Citarasu 2010; Bulfon et al 2013; Chakraborty et al 2013; Rahimi et al 2022) is due to 

their effects in relieving stress, stimulating appetite, growth, strengthening immunity and 

antiviral activity, and antimicrobial and antiparasitic actions (Harikrishnan et al 2011; 

Reverter et al 2014, 2017; Wunderlich et al 2017; Honcharenko et al 2018; Tadese et al 

2021; Li et al 2022). In addition, studies have also shown the potential of medicinal 
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plants and plant products in water treatment and purification (Yongabi 2006; Pritchard et 

al 2009; Abatneh et al 2014; Alam et al 2020; Adeeyo et al 2021).   

 Starting from these considerations, this paper aims to highlight the properties of 

plants and plant products based on lavender and wild thyme that can be exploited in 

aquaculture to replace synthetic chemicals.  

 

Properties and Benefits of Lavender and Wild Thyme. The Lamiaceae family 

includes more than 7500 species (WCSP 2022). Many of these, including Lavandula 

angustifolia Mill. (genus Lavandula) and Thymus serpyllum L. (genus Thymus) containing 

various biologically active compounds, with properties that allow them to be used in 

traditional medicine, the pharmaceutical and food industries, cosmetics, and others 

(Nieto 2017; da Silva et al 2021).  

The genus Lavandula is comprised of 39 species of lavender, of numerous 

varieties and hybrids, most of which have aromatic and medicinal properties (Radu 

Lupoae et al 2020). L. angustifolia grows spontaneously in the Mediterranean area, in the 

North Africa, South-West Asia and is widely cultivated in many countries (Wells et al 

2018). The pharmacological importance and chemical composition of L. angustifolia have 

been the subject of many studies in recent years, which have been focused on evaluating 

the chemical composition and testing the phytopharmacological properties of both the 

essential oil and the plant's constituent parts (Hajhashemi et al 2003; Muntean 2016). 

Most of the chemical compounds (92%) are represented by oxygenated monoterpenes, 

such as linalool, 1,8 cineole, camphor, linalyl acetate, borneol, lavandulyl acetate 

(Aprotosoaie et al 2017; Wells et al 2018). Both extracts and essential oil of L. 

angustifolia have been shown to have anticonvulsant, anxiolytic, antioxidant, anti-

inflammatory, analgesic, antimicrobial and antifungal effects (Hajhashemi et al 2003; 

Cardia et al 2018; Yousefi et al 2020).    

The genus Thymus is formed by a large number of wild species and cultivated 

plants whose properties are valued in many areas of the world for both culinary and 

medicinal uses (Zeljkovic ́ & Maksimovic ́2015; Li et al 2019). T. serpyllum L. (wild 

thyme), known for its application as a remedy in folk medicine (Mašković et al 2017), is 

one of the main commercial varieties specific to northern and central Europe that has 

stood out in recent years for its phytotherapeutic properties (Li et al 2019). In the 

chemical composition of Thymus plants, thymol and carvacrol are highlighted as the main 

compounds, but there are also 1,8-cineole, camphor, linalool, borneol (Varga et al 2015; 

Zeljkovic ́ & Maksimovic ́ 2015; Nieto 2020) in different proportions, depending on the 

area of origin, altitude, temperature and method of extraction (Georgescu & Mironescu 

2011; Nikolic et al 2014; Jaric et al 2015; Varga et al 2015). These chemical compounds 

have antioxidant, antibacterial, antiseptic, antiviral, anti-inflammatory and anthelmintic 

properties and potential for use as food preservatives (Nieto 2017; Capatina et al 2021).  

  

Lavender Application in Fish Culture. The chemical compounds from lavender are 

used in aquaculture by applying the essential oil and some extracts in activities such as 

anesthetizing fish, controlling pathogenic microorganisms, increasing immunity and 

disease resistance, or as growth promoters (Table 1).  

The proven properties of the extracts can be harnessed to boost fish health. 

Yousefi et al (2020) fed carp fingerlings (Cyprinus carpio) with feed containing different 

proportions of lavender extract. The results showed that supplementing the feed with 1% 

and 1.5% lavender extract increased the antioxidant defense and immune responses of 

the fish, while also reducing stress. In another experiment also carried out on juvenile 

carp, Alshkarchy et al (2020) used the aqueous extract of L. angustifolia and showed that 

at concentrations of 500 and 600 mg L-1, the anesthetic effect on the fish took place. On 

the other hand, it has been reported that L. angustifolia essential oil has only a slight 

anesthetic effect, in rainbow trout (Oncorhynchus mykiss), acting more like a sedative 

(Metin et al 2015).   

Resistance to microbial infections and stress factors in farmed fish can be achieved 

with the help of immunostimulants, various products obtained from medicinal plants 

being used as growth and immunity stimulators in fish. In an experiment carried out on 
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juvenile rainbow trout, different levels of lavender nanoemulsion applied to feed were 

used (Chari et al 2020). By feeding fish with this feed, growth performance and good 

immune status were obtained. The results confirmed the potential of using lavender 

nanoemulsion at levels of 150 and 200 mL kg-1 as a growth stimulator and improvement 

of immune status (Chari et al 2020).   

The use of lavender in reducing the toxic effects of pesticides on fish is a direction 

of research that capitalizes on its proven antioxidant properties. Rainbow trout fry 

exposed to the organophosphate pesticide malathion were administered feed with 

incorporated lavender essential oil in different concentrations. The analysis of the results 

highlighted the immunoprotective role of lavender oil at a concentration of 2 mL kg-1 

against oxidative stress induced by this pesticide. It has also been suggested that the 

antioxidant properties of lavender essential oil are due to its high content in cineole and 

linalool (Hajirezaee et al 2022).   

 

Table 1 

Natural lavender products reported to fish  

 

Fish species 
The product 

used 
Effects 

Application 

method 
References 

Cyprinus 

carpio 
Extract 

Antiinflammatory 

Antistress 

Antioxidant 

Diet Yousefi et al (2020) 

Onvorhynchus 

mykiss 
Essential oil Sedative Bath Metin et al (2015) 

Cyprinus 

carpio 

Aqueous 

extract 
Anesthetic Bath Alshkarchy et al (2020) 

Oncorhynchus 

mykiss 
Nanoemulsion 

Growth promoter 

Immunostimulant 
Diet Chari et al (2020) 

Oncorhynchus 

mykiss 
Essential oil Antioxidant Diet Hajirezaee et al (2022) 

Paralichthys 

olivaceus 
Essential oil Antibacterian Diet/bath 

Wimalasena et al 

(2018) 

 

Wimalasena et al (2018) used L. angustifolia oil to test the antimicrobial activity against 

some pathogenic bacterial species that were isolated from cultured Korean halibut 

(Paralichthys olivaceus). The results indicated that 100% pure lavender oil exhibited 

antibacterial activity against fish pathogenic bacteria resistant to three antibiotics 

commonly used in aquaculture in Korea. The proven antibacterial effect of lavender oil 

has led to the conclusion and recommendation that it could be used for the prevention 

and control of edwardsillosis and streptococcosis by mixing it into fish feed or by 

immersion. 

  

Thyme Application in Fish Culture. The antioxidant and antimicrobial properties of T. 

serpyllum essential oil recommend it as a nutritional supplement and raw material for 

functional foods (Jaric et al 2015; Tazabayeva & Sylibayeva 2018). Thymol and carvacrol 

are also known to be widely used food additives as alternatives to synthetic chemicals (Li 

et al 2019). The beneficial effects that thyme, its extract or its active compounds, thymol 

and carvacrol, have on fish in preventing or treating some diseases and achieving 

production performance have been shown in several studies (Table 2).    
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Table 2 

Natural thyme products reported to fish  

 

Fish species The product used Effects 
Application 

method 
References 

Sparus aurata Extract Antimyxozoan  
Oral and bath 

treatments 

Cojocaru 

(2007) 

Oncorhynchus 

mykiss 
Extract 

Boosting 

immunity 
Diet 

Hoseini & 

Yousefi (2018) 

Oncorhynchus 

mykiss 
Extract Antioxidant 

In vitro in the 

muscle tissue 

Honcharenko 

et al (2018) 

Oncorhynchus 

mykiss 

Thymol and 

carvacrol as a 

phytogenic product 

Growth 

promoter 
Diet 

Giannenas et 

al (2012) 

Oncorhynchus 

mykiss 
Carvacrol Immunostimulant Diet 

Yilmaz et al 

(2015) 

Oreochromis 

niloticus 

Dried and ground 

plant 

Antioxidant 

Growth 

performance 

Antibacterial 

Diet 
Yassen et al 

(2017) 

Cyprinus 

carpio 
Essential oil 

Antibacterial 

without toxicity 
Diet 

Kondera et al 

(2021) 

Cyprinus 

carpio 

Thymol dissolved 

in ethanol 
Anesthetic Bath 

Yousefi et al 

(2018) 

  

Antibiotics are widely used to control bacterial diseases in aquaculture, but a number of 

negative effects occur, impacting the immune system of fish and the environment. 
Starting from the analysis of the positive effects of medicinal plants and phytochemicals, 

Hoseini & Yousefi (2018) used thyme extract in rainbow trout feed as a method to 

mitigate the adverse effects of oxytetracycline. The results obtained showed that the 

properties of thyme increased the resistance potential of fish to diseases, have an 

antioxidant effect and can act synergistically with antibiotic treatment.  

The antioxidant effect of T. serpyllum was demonstrated by Honcharenko et al 

(2018), who used extracts from different Thymus species to test the antioxidant capacity 

in rainbow trout muscle tissue after in vitro incubation. In cultured sea bream (Sparus 

aurata), the application of the aqueous and methanolic extract of T. serpyllum had the 

effect of reducing the infection with Enteromyxum leei and also decreased the proportion 

of spores in the water (Wunderlich et al 2017). 

The properties of thyme were also tested in tilapia fry (Oreochromis niloticus) by 

Yassen et al (2017), who incorporated the whole plant into the feed, after being dried 

and ground into a powder. Supplementing the diet with thyme has been shown to 

increase fish immunity, improve growth performance and be effective in controlling A. 

hydrophila infestation. Another experiment by Kondera et al (2021) assessed the 

hematological and hematopoietic effects of different doses of thyme oil previously shown 

to be effective against Aeromonas spp. in vitro. The results obtained in carp fry (C. 

carpio) administered feed in which thyme oil was introduced in the established doses did 

not indicate hematotoxic effects.  

The potential for the use of thyme is also highlighted by attempts to capitalize on 

the main compounds, thymol and carvacrol, in different products that exhibit the specific 

properties mentioned. Yousefi et al (2018) carried out two experiments in which they 

demonstrated the anesthetic effect of thymol (98.5%) in cultured C. carpio and conclude 

that the secondary effects are smaller after exposing the fish to different concentrations, 

compared to eugenol. The phytoadditive capacity has been demonstrated by use in the 

feed of rainbow trout. Giannenas et al (2012) used feed supplemented with two 

phytogenic products, carvacrol and thymol, in fish feed (1 g kg-1 feed). Even if there were 

no significant differences regarding weight gain, the obtained results showed that the fish 

fed with phytogenic supplements had a higher body weight. The feed conversion ratio 
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was significantly lower in diets with phytogenic supplements and suggests the growth 

promoting activity that the two products have. In another experiment, Yilmaz et al 

(2015) showed that feeding rainbow trout with feed supplemented with 3 g kg-1 carvacrol 

improved fish immunity without adversely affecting hematological parameters, appetite 

and growth performance.  

 

Conclusions. From the presented studies, it can be seen that the interest in the use of 

medicinal plants in aquaculture is increasing. This is also evident from the fact that 

effective solutions are being sought to maximize the potential of phytochemicals. The use 

of modern biological and pharmacological technologies such as obtaining nanoemulsions 

or extracts that ensure and increase the stability, solubility and action potential of 

chemical compounds show particular interest in this direction.  

 Antibiotics and vaccines are used to control bacterial diseases in aquaculture, 

methods that present a number of disadvantages. A new resistant bacterial strains 

appears, residues accumulate in fish and in the environment, eventually reaching 

humans, and vaccination is a difficult and expensive method. In these conditions, the 

application of herbal products becomes a more efficient and ecological method. Lavender 

and wild thyme have the potential to be used in this regard. L. angustifolia and T. 

serpyllum are inexpensive plants that can be obtained or cultivated in an ecological 

system.  

  The continuous evolution of aquaculture has led to the creation of modern farming 

systems, such as water recirculation systems and aquaponic systems that have as their 

main goal conservation and minimization of water use to optimize production. Chemical 

compounds in medicinal plants are present in different combinations and proportions, and 

it is important to take into account the phenomena of synergy or antagonism that can 

positively or negatively influence the effects of individual substances. In this context, a 

promising future perspective may be obtaining products and developing methods of 

administration of L. angustifolia and T. serpyllum plants that capitalize on the 

antibacterial and antiseptic properties in the treatment and maintenance of water quality 

in aquaculture. 
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