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Tıbbi ve aromatik bitkilerin kanatlı beslemede kullanımı 

1. Introduction 

Plants have been fundamental elements of life throughout human history and have 

formed the basis of modern medicine (Yeşilbağ, 2007; Arslan et al., 2021). Due to the 

residues left by antibiotics in milk and meat products, which lead to antibiotic resistance 

and pose health threats, the use of antibiotics as feed additives (FAs) in animal nutrition 

was banned in Sweden in 1986, in Denmark and Switzerland in 1998, and in the 

European Union and Turkey in 2006 (Güven, 2021; Urban et al., 2024). However, the 

ban on antibiotics has led to the intensification of bacterial infections and a decrease in 
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poultry productivity during this period (Abd El-Hack et al., 2017; Abd El-Hack et al., 

2022; Rahman et al., 2022). Following these bans, considering the harmful effects of 

synthetic substances, the use of alternative natural FAs, such as medicinal and aromatic 

plants (MAPs) containing phytochemical compounds, also known as phytobiotics 

(phytogenic feed additives, PFAs), has become promising (Gürsoy, 2021; Rafeeq et al., 

2023; Alem, 2024). 

Medicinal and aromatic plants which are phytochemical plants, producing various 

metabolites to sustain their lives and protect themselves, have been used in human 

medicine since ancient times, and exhibit pharmacological effects (Yeşilbağ, 2007; 

Rafeeq et al., 2023). When referring to medicinal and aromatic plants, the plant itself, its 

extracts, and essential oils come to mind (Okey, 2023; Alem, 2024). These plants stand 

out with their aromatic activities. Since the active ingredient ratios of extracts obtained 

from aromatic plants are variable, the direct use of plants is generally not preferred 

(Aydın, 2023). The various physical and chemical properties of plants are derived from 

active substances (secondary metabolites) that are not necessary for the normal growth, 

development, or reproduction of plants but are beneficial (Irchhaiya et al., 2015). In the 

last twenty years, phytobiotics have shown a wide range of effects, including 

antioxidant, anti-inflammatory, antimicrobial, antiviral, antilipidemic, antimycotic, and 

metabolic regulatory properties, in addition to their aromatic effects (Kikusato, 2021; 

Rafeeq et al., 2022; Öztürk Aydın & Cengiz, 2023). Additionally, they are widely used in 

poultry production to stimulate the immune system and prevent and control various 

bacterial, viral, and protozoal diseases (Greene et al., 2021; El-Shall et al., 2022). This 

review aims to present current information on the use of MAPs, which are important 

and increasingly used as feed additives, in poultry nutrition. 

 
2. Importance of Medicinal and Aromatic Plants 

Plants synthesize secondary metabolites to protect against pathogens such as viruses, 

bacteria, and fungi. These substances protect the plant's DNA and photosynthetic 

apparatus from oxidative damage caused by ultraviolet radiation (Kikusato, 2021). 

Medicinal and aromatic plants are widely used due to their anti-inflammatory, 

antioxidant, and antimicrobial effects. In fact, these plants have long been used in 

disease control (Tundis et al., 2017). Using these plants aim to improve the feed 

conversion ratio (FCR) in poultry nutrition (Spernakova et al., 2007). Plants such as 

cumin, mint, rosemary, thyme, and cinnamon have been used in poultry nutrition for 

their antioxidant, anti-inflammatory, antiseptic, antimicrobial, and digestive stimulant 

effects (Önenç & Turgud, 2019). While many medicinal and aromatic plants are collected 

from nature, some plants, such as thyme, are also cultivated (Aslan and Karakuş, 2019). 

Türkiye is rich in medicinal and aromatic plants due to its climate, plant diversity, and 

geographical location. There are over 12,000 plant species in Türkiye, 3,600 of which are 

endemic (Anonim, 2019). Plants commonly found and produced in Türkiye, such as sage, 

linden, licorice, and cumin, are known for their antioxidant, anti-inflammatory, and 

antimicrobial properties (Şahin-Nadeem et al., 2013). Additionally, these plants are used 

in various sectors for different purposes (Erten et al., 2023). 
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3. Properties and Effect Types of Medicinal and Aromatic Plants 

Plants experience stress and produce secondary metabolites when the optimal 

tolerance level of at least one environmental factor, such as temperature, salinity, 

drought, or high light, is exceeded (Yang et al., 2018; Isah, 2019). These metabolites are 

found in the roots, leaves, fruits, or seeds of medicinal and aromatic plants (MAPs). 

Secondary metabolites include essential oils, flavonoids, alkaloids, saponins, tannins, 

and resins. These metabolites are known as beneficial organic compounds that are not 

essential for the organism's normal development or reproduction but are advantageous 

(Irchhaiya et al., 2015). They provide the taste and aroma of plants and also possess 

bioactive properties. Most MAPs, rich in secondary metabolites, exhibit high antioxidant 

activity. Plants containing flavonoids demonstrate higher antioxidant activity 

(Mohammed et al., 2018; Yakoub et al., 2018). Commercially, they are also becoming 

increasingly important. For example, flavonoids in licorice root are reported to have 100 

times more antioxidant effect than vitamin E (Erten et al., 2023). 

In addition to their antifungal, antimicrobial, antiviral, antioxidant, and antilipidemic 

effects, medicinal and aromatic plants (MAPs) are reported to have properties that 

stimulate the digestive system, strengthen the immune system, and enhance 

performance and vitality. The composition and effects of herbal extracts obtained from 

phytobiotics vary depending on the part of the plant used, harvest time, geological 

origin, processing method, and storage conditions, as well as the species and age of the 

animals (Adıyaman & Ayhan, 2010; Gürsoy, 2021; Dilbato Dinbiso et al., 2022; Rafeeq et 

al., 2023). 

 

3.1. Properties and Effect Types of Herbal Extracts 

Herbal extracts have been traditionally used for centuries in the treatment of various 

diseases (Güven, 2021). These extracts contain nutrients in their chemical structures, 

such as small amounts of fatty acids, proteins, essential amino acids, peptides, 

oligosaccharides, vitamins, and trace minerals (Aydın, 2023). These extracts improve 

the sensory properties of feed, enhance animal performance, and increase the quality of 

products obtained from these animals. They have antimicrobial, antioxidant, anti-stress, 

and growth-promoting effects (Çetin, 2012; Öztürk Aydın & Cengiz, 2023). Table 1 

presents the parts used, active ingredients, and effect of types of some extracts used in 

poultry nutrition (Tipu et al., 2006; Adıyaman & Ayhan, 2010; Aydın, 2023). 

Several theories have been proposed to explain the antibacterial effects of herbal 

extracts. According to these theories, the active substances in the extracts interact with 

electron transport, ion gradients, protein translocation, phosphorylation, and enzyme-

dependent reactions in the bacterial cell membrane, exhibiting antibacterial activity 

(Yanar & Aktaş, 2021). Some herbal extracts (thyme, cinnamon, rosemary, garlic) have 

been reported to have positive effects on performance parameters by inhibiting the 

growth of microorganisms such as Salmonella sp., Escherichia coli (E. coli), and 

Clostridium sp. (Öztürk Aydın & Cengiz, 2023). 

The diversity of active metabolites in plant species also alters the effects of herbal 

extracts on the digestive system. Many herbal extracts stimulate saliva secretion, while 
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some (ginger, turmeric, mint, anise, and cumin) increase the synthesis and release of bile 

acids in the liver. Additionally, herbal extracts have been reported to stimulate 

pancreatic enzymes (such as amylases and lipases) and increase the activities of 

digestive enzymes in the stomach mucosa (Adıyaman & Ayhan, 2010). Herbal extracts 

play an important role in maintaining the pH balance necessary for the maximum 

activity of digestive enzymes in the digestive system (Aydın, 2023). 
 

Table 1. Used parts, active ingredients and effect types of some aromatic plants 

Aromatic plant Part used Active ingredient Mode of action 
Sage Leaf Eucalyptol Digestive stimulant, antiseptic, flatulence 
Rosemary Leaf Cineole Digestive stimulant, antiseptic, antioxidant 
Bay Leaf Eucalyptol Appetite stimulant, digestive stimulant, antiseptic 
Clove Flower Eugenol Appetite stimulant, digestive stimulant, antiseptic 
Cumin Seed Cuminaldehyde Digestive stimulant, carminative 
Thyme Whole plant Thymol, carvacrol Digestive stimulant, antiseptic, antioxidant 
Mint Leaf Menthol Appetite stimulant, digestive stimulant, antiseptic 
Garlic Bulb Allicin Digestive stimulant, antiseptic 
Cinnamon Bark Cinnamaldehyde Appetite stimulant, digestive stimulant, antiseptic 
Ginger Rhizoma Zingerone Digestive stimulant 

 

3.2. Properties and Effects of Essential Oils 

Essential (volatile) oils are compounds obtained from medicinal and aromatic plants, 

typically found in liquid form, which can crystallize at room temperature and are volatile 

with strong odors. Essential oils have a highly dense and complex structure. They are 

mostly colorless or light yellow, and the characteristic scent of many plants originates 

from these oils (Yeşilbağ, 2007; Güven, 2021; Okey, 2023). These oils are obtained from 

the flowers, buds, leaves, branches, wood, fruits, and roots of plants through distillation 

and extraction methods. They possess antiseptic, antioxidant, digestive stimulant, 

antimicrobial, enzymatic, anti-rheumatic, diuretic, anti-inflammatory, and disinfectant 

properties. The primary effects attributed to essential oils include the increased release 

of digestive enzymes and the reduced availability of nutrients for pathogenic gut 

bacteria (Okey, 2023). It is reported that approximately one-third of the 300 plant 

families in nature contain essential oils (Yeşilbağ, 2007; Güven, 2021). The antimicrobial 

mechanisms or properties of essential oils are not fully determined, but it is suggested 

that they increase the lipid solubility of the bacterial cell membrane surface, leading to 

the rupture and disintegration of the bacterial outer membrane (Dorman & Deans, 2000; 

Kırkpınar et al., 2011). Some volatile oils, such as terpenoids and phenylpropanoids, are 

reported to have strong antimicrobial effects against Clostridium perfringens and E. coli 

by penetrating bacterial cells using their lipolytic and chemical properties (Okey, 2023). 

 
4. Purposes of Use and Effects of Medicinal and Aromatic Plants 

In high-income countries, the use of medicinal and aromatic plants (MAPs) in humans 

has increased again, bringing their use in the form of natural herbal medicines to the 

forefront. MAPs have become industrial products in fields such as phytotherapy, medical 

and veterinary applications, aromatherapy, nutraceuticals, cosmeceuticals, and animal 

welfare. These innovative applications, which add value, have enabled the use of MAPs 

in functional foods, livestock, and agriculture (plant protection). Additionally, 

considering that more than half of the existing medical drugs are derived from plants, 
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even though the pharmaceutical industry focuses on developing new drugs, natural 

products will continue to be an important source for new compounds (Arslan et al., 

2021). 

MAPs contain secondary metabolites such as tannins, saponins, flavonoids, and 

essential oils, and therefore have found wide usage in sectors such as cosmetics, 

perfumes, food, and medicine, in addition to adding flavor, aroma, and color to foods 

since ancient times (Arslan et al., 2021; Alem, 2024). In poultry farming, herbal extracts 

and essential oils are used to prevent physiological stress in organs and cells due to 

various stress factors such as stocking density and heat stress (Okey, 2023; Öztürk 

Aydın & Cengiz, 2023). Moreover, in recent years, they have been widely used in poultry 

nutrition to enhance flavor, increase efficiency, prevent lipid oxidation, stimulate 

digestive secretions, improve nutrient digestibility and absorption, promote 

gastrointestinal microorganisms, strengthen the immune system, and for their 

antibacterial, coccidiostatic, anthelmintic, antiviral, anti-inflammatory, antioxidant 

effects, and growth-promoting potential (Aydın, 2023; Alem, 2024). 

 
4.1. Effects of Antibacterial, Antiparasitic and Antifungal 

Many researchers have reported that plant extracts or essential oils have strong 

antimicrobial effects and can be used as alternatives to antibiotics both as feed additives 

(FAs) and for therapeutic purposes in studies conducted with various animal species 

(Dorman & Deans, 2000; Çimrin & Demirel, 2016). Many medicinal and aromatic plants 

(MAPs) contain flavonoid additives with antimicrobial effects, such as baicalein, 

limonene, cinnamaldehyde, carvacrol, or eugenol, and are effective against 

microorganisms such as Salmonella sp., E. coli, Streptococcus sp., and Staphylococcus sp., 

as well as having antifungal properties against Candida albicans (Alem, 2024). 

Basmacıoğlu-Malayoğlu et al. (2011) reported in their study that essential oils obtained 

from cumin, bay leaf, clove, rosemary, anise, and thyme have antimicrobial effects on 

Staphylococcus aureus, Salmonella typhimurium, and E. coli. Aloe vera has been reported 

to be a plant with antibacterial and antiprotozoal properties, particularly aiding in the 

control of coccidiosis in poultry, and contains flavonoids and genes with anti-edema 

effects in acute irritation (Misra et al., 2018). Another study reported that aloe vera 

herbal products help combat bacteria and viruses and increase antibody titers against 

Newcastle disease and coccidiosis in broilers (Akram et al., 2019). Babacan et al. (2012) 

reported that in the first protocol, disc diffusion method included antibiograms discs 

with different concentrations of oregano extract were used. Zone diameters were 

measured in 1/10 oregano concentrations to be 15, 19 and 16 mm for Salmonella 

gallinarum, Salmonella enteritidis and Salmonella typhimurium, respectively. This study 

declared that in the second protocol oregano extract with different concentrations (20 

and 30 µl/ml) were added into medium content and bacterial growth were evaluated. 

Colony counts for S. tyhphimurium and S. enteriditis were 952; 536 and 1600; 440 in 20 

and 30 µl/ml concentrations of oregano extract, respectively. Babacan et al. (2012) 

reported that oregano extract had antibacterial effect on Salmonella serotypes according 

to their results. 
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4.2. Antioxidant Effects 

Antioxidants are substances that delay and prevent lipid oxidation, and when added 

to food, they reduce spoilage, prevent the formation of unsafe oxidation products, and 

preserve nutritional quality (Alem, 2024). They also play a role in preventing oxidative 

stress in both animals and plants (Sordillo, 2013; Zahrazadeh et al., 2018; Öner, 2023). A 

study (Huang et al., 2021) reported that natural extracts exhibit antioxidant effects by 

increasing the expression of antioxidant proteins heme oxygenase-1, superoxide 

dismutase (SOD), and catalase. 

4.3. Effects of Anti-inflammatory and Immune-Stimulant 

The composition of nutrients can directly affect the immune responses of chicks. The 

systemic immune system is strongly regulated by gut-associated lymphoid tissue 

(Rafeeq et al., 2023). Essential oils can strengthen the immune system and positively 

affect animals by regulating the duodenal mucosa. Natural plants that regulate the 

immune system can be used as alternatives to standard chemotherapy for disorders 

such as immunodeficiency (Güven, 2021). Phenols, terpenoids, and flavonoids are the 

main anti-inflammatory secondary metabolites. Extracts of red pepper, cinnamon, black 

pepper, ginger, clove, nutmeg, turmeric, mint, and cumin were reported to have anti-

inflammatory properties (Jalal et al., 2019). Plants such as echinacea, licorice, garlic, and 

cat's claw contain chemical substances that stimulate the immune system. These plants 

can increase the number of lymphocytes and macrophages, stimulate phagocytosis, and 

promote interferon production (Güven, 2021). 

4.4. Effects on Growth Performance 

Flavors can make feeds more attractive. It is reported that feed intake is encouraged 

not only by the taste of the feed but also by its smell, texture, color, and the balance of 

the compound feed content (Alem, 2024). A study on broilers (Kumar et al., 2014) found 

that black pepper improved the feed conversion ratio (FCR). Capsaicin has been found to 

increase the amount of pancreatic and intestinal enzymes in non-ruminant animals by 

increasing saliva secretion (producing amylase) (Costa et al., 2013). It has been reported 

that increasing amounts of garlic powder supplementation in compound feed increased 

the FCR in laying hens (Asrat et al., 2018). 

In broilers, growth promotion, live weight gain (LWG), and FCR can be achieved 

through improved feed intake (FI) and feed utilization, inhibition of bacterial pathogens, 

and modulation of gut microflora that improves gut health. Moreover, improvements in 

nutrient digestion and absorption through enhanced gut functions, direct and indirect 

anabolic activity in target tissues, and activation of endocrine and antioxidative defense 

systems may be other principles of growth promotion by phytobiotics. However, the 

mechanisms underlying the effects of phytobiotics are not fully explained (Rafeeq et al., 

2023). 

The gut is an organ responsible for performing vital functions, including digestion and 

host defense. Any disruption in gut function can affect nutrient digestion, which can 

negatively impact the health and growth performance of chickens (Mishra & Jha, 2019; 

Abdul Basit et al., 2020). Intestinal crypts are thought to be the basis for the 
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differentiation of epithelial cells of intestinal villi. Additionally, the depth of the crypts is 

directly related to the rotation of epithelial cells. Deeper crypts reflect increased cell 

turnover and require more energy to maintain normal gut function in broilers (Abdul 

Basit et al., 2020). Current research results show that phytobiotics have beneficial 

effects on intestinal crypts, making them shallower, which indicates a healthy gut. The 

presence of shallow crypts means reduced cell turnover and, consequently, reduced 

energy use, which can instead be used for the growth processes of broilers (Abdul Basit 

et al., 2020). Increased height of intestinal villi and decreased depth of intestinal crypts 

enhanced the absorption capacity of the small intestine. Longer intestinal villi prevent 

faster passage of food and increase nutrient intake, leading to increased poultry 

productivity and FCR (Ortatatlı et al., 2005; Tavangar et al., 2021). Studies have shown 

that the use of ginger and green tea in the compound feed of chickens increases the size 

of villi, leading to increased surface area for nutrient absorption and cell division in 

various parts of the intestine, and reduced risk of pathogenic microbiota (Gadang et al., 

2008; Gilani et al., 2021). 

5. Use in Poultry Nutrition 

In the last few decades, medicinal and aromatic plants (MAPs) have been widely used 

in poultry compound feeds in many countries (Yeşilbağ, 2007). The use of herbal 

extracts and essential oils in poultry helps animals cope with stress factors such as 

stocking density and heat stress, increases the number of beneficial microorganisms in 

the digestive tract, and improves feed conversion ratio (FCR) (Gürsoy, 2021; Aydın, 

2023; Okey, 2023). Additionally, it is reported that the phenolic compounds in herbal 

extracts enhance oxidative stability and prevent the adverse effects of stress (Aydın, 

2023). 

Since the immune systems of chicks hatched from eggs are not fully developed, 

proper nutrition in the early stages is extremely important. Therefore, it has been 

reported that adding herbal extracts and essential oils to poultry rations during the 

early development stage is more beneficial (Kahraman, 2009). This can promote feed 

intake (FI), improve live weight (LW), live weight gain (LWG), and FCR, and activate 

digestive enzymes (Gürsoy, 2021). Additionally, this can lead to improvements in 

carcass quality and a reduction in mortality rates (Yeşilbağ, 2007). There are numerous 

studies on the use of MAPs in poultry. 

In a study by Şahin et al. (2012), echinacea (1 and 5 g/kg) was added to quail feeds. 

They reported that these additions had no effect on LW, LWG, FI, FCR, and carcass yield. 

In a study on Japanese quails exposed to cold stress (İflazoğlu et al., 2015), the effects of 

saponin-enriched soapwort extract added to the ration on performance, some carcass 

characteristics, blood parameters, and mortality rate were examined. No differences 

were found between the groups in terms of performance, carcass characteristics, 

mortality rate, low-density lipoprotein (LDL), total cholesterol, alanine 

aminotransferase (ALT), and aspartate aminotransferase (AST) levels. 

In a study on quails using juniper oil as a natural antioxidant (Yeşilbağ, 2018), the 

effects of this oil on growth performance were investigated. It was reported that live 

weight gain and carcass weight increased, and juniper oil could be considered a natural 
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antioxidant to improve performance. In a study by Saraç (2019), it was reported that 

thyme (Origanum onites) essential oil (0, 100, 200, and 400 ppm) did not affect 

performance parameters, serum biochemical and antioxidant values, and carcass yield 

in broiler compound feeds. In a study by Jobe et al. (2019) to determine the effects of 

different stocking densities (5, 10, 20 m²/animal) and different ratios of senna extract 

(0, 50, 200, 500 mg/kg) on performance and oxidative stress in chickens, it was reported 

that FI was lower in the group with high stocking density. In the group with 500 mg/kg 

senna extract, growth performance decreased, and oxidative stress was reduced. 

In a study by Daş et al. (2020), the effects of adding mint oil (0%, 0.1%, 0.2%, and 

0.3%) to quail compound feeds on meat quality, fattening performance, carcass 

composition, and oxidative stress parameters were investigated. It was reported that 

performance parameters (LW, LWG, FI, FCR), carcass composition, and meat quality 

parameters (carcass color-pH) were not affected, and there were no differences between 

the groups (P>0.05). In a study by Reda et al. (2021) on quails, the effects of licorice 

(Glycyrrhiza glabra) (0, 250, 500, 750, and 1000 mg/kg) on performance parameters 

(LW, LWG, FI, FCR), oxidative status, immunity, and lipid profile were examined. It was 

found that performance values were best in the groups with 750 and 1000 mg/kg 

licorice. Additionally, the group with 750 mg/kg licorice had higher total protein and 

globulin levels, while LDH, total cholesterol, triglyceride, and LDL values were lower. 

Compared to the control group, serum malondialdehyde (MDA) levels decreased, while 

superoxide dismutase (SOD), tricarboxylic acid (TAC), immunoglobulin G, and M 

increased. 

6. Conclusion 

Projections for poultry meat and egg consumption indicate that demand will continue 

to increase daily. The conscious consumer is interested in purchasing the highest quality 

products. Production conditions, including feed quality, naturalness, and welfare levels, 

are expressed as important criteria for this consumer group. Consequently, the use of 

medicinal and aromatic plants and the extracts and essential oils derived from them will 

become an increasingly widespread trend in societies, and animal nutrition will also 

take its necessary share from this change. After the ban on the use of antibiotics as feed 

additives in animals, it will be inevitable to permanently add essential oils and plant 

extracts to poultry compound feeds as natural and health-enhancing additives. Today, 

the popularity of medicinal and aromatic plants is also increasing due to their 

antimicrobial, antioxidant, growth-promoting, immunostimulant, flavoring, and 

preservative effects. It is also inevitable that these plants will provide new perspectives 

in the nutrition of both humans and animals due to their positive effects on poultry 

health and their many functional properties. However, there are still some gaps in the 

mechanisms related to the beneficial effects of herbal extract or essential oil 

supplements in poultry farming and in determining effective doses. Therefore, future 

studies should investigate all the mechanisms of action of effective extracts and oils 

obtained from medicinal and aromatic plants in poultry and develop these products. 
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