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Abstract
                   The use of antibiotics in poultry feed has been prohibited under European Union legislation since 2006 due to concerns related to antibiotic resistance, drug residues in poultry meat and eggs, and increasing consumer awareness regarding food safety. Earlier, antibiotics were widely used as growth promoters; however, their continuous application raised serious issues regarding tissue residues and the development of resistant bacterial strains. As a result, considerable research attention has been directed toward identifying natural alternatives to antibiotic growth promoters. Aromatic and medicinal plants have shown potential to enhance feed intake and stimulate the secretion of endogenous digestive enzymes. Dietary supplementation of herbs such as coriander seed powder and turmeric powder has been reported to exert positive effects on poultry performance and health, largely due to their antimicrobial phytochemical constituents. In recent years, phytobiotic feed additives, including coriander and turmeric in both powdered and oil forms, have gained significant attention as natural growth promoters in broiler production. Supplementation levels of approximately 1–2% in poultry diets are generally considered safe and effective without causing adverse effects.

Introduction
Phytoadditives, commonly referred to as phytobiotics, are plant-derived substances incorporated into animal diets with the objective of improving feed quality, enhancing growth performance, and improving the quality of animal-derived food products. Windisch and Kroismayr (2006) described phytoadditives as plant-based products added to animal feed to enhance livestock performance and productivity.
Various bioactive compounds and microbial additives have been reported to positively influence animal health and performance, including probiotics, prebiotics, enzymes, organic acids, and phytogenic compounds (Stanacev et al., 2008). The term “phytogenic compounds” encompasses different plant parts such as seeds, fruits, roots, and leaves obtained from aromatic herbs and spices including garlic, oregano, thyme, rosemary, coriander, and cinnamon, as well as their extracts in the form of essential oils. The beneficial effects of phytogenic compounds are attributed to their bioactive constituents such as carvacrol, thymol, cineole, linalool, anethole, allicin, capsaicin, allyl isothiocyanate, and piperine. These compounds are well recognized for their antimicrobial and antioxidant properties (Burt, 2004), along with additional antiviral, antitoxigenic, antiparasitic, and insecticidal activities. Owing to their higher biological activity compared to raw plant materials, essential oils have gained increasing importance in animal nutrition.

Factors Affecting Effectiveness of Phytoadditives (Rewritten)

The effectiveness of phytoadditives is influenced by several factors, including the specific plant part used, its physical characteristics, genetic variation among plant species, dosage levels, extraction techniques, plant age, stage of harvesting, and compatibility with other feed ingredients (Yang et al., 2009).
Active ingredient of Phytoadditives
Phytoadditives contain both primary and secondary plant metabolites. Primary compounds mainly include essential nutrients such as proteins and fats, whereas secondary compounds consist of volatile and essential oils, bitter principles, pungent substances, pigments, and phenolic compounds (Wald, 2003). Since phytoadditives contribute minimally to the overall nutrient intake in poultry, their functional value is primarily derived from secondary plant compounds.
 	Phytoadditives compound are Economicaly, easily available, It should be Biodegradable, It should be Non toxic, It should not Leave residual effect, It should not Have any adverse effect.
Phytoadditives: an alternative to Antibiotic growth promoters
Plant-based additives have long been recognized for their growth-promoting, antibacterial, and liver-stimulating properties, which previously justified the inclusion of antibiotics in poultry diets to enhance bird performance under stressful rearing conditions. Following the ban on antibiotic growth promoters (AGPs), producers lost an effective management tool for optimizing poultry productivity. Consequently, numerous alternative feed additives from diverse categories have been evaluated for their potential to replace AGPs. Among these, phytoadditives are considered particularly promising due to their natural origin and general recognition as safe, despite containing multiple pharmacologically active components. Studies conducted in broilers indicate a consistent trend toward improved growth performance and health status, although the magnitude of improvement is often modest when compared to AGPs. Such responses are typical of feed additives, as their benefits are more evident under challenging production conditions. The comparatively lower efficacy of phytobiotics relative to AGPs can be attributed to differences in their mechanisms of action.
Role of Phytoadditives
An ideal phytoadditive should be cost-effective, readily available, biodegradable, non-toxic, free from residual effects, and should not exert any adverse impact on animal health or performance.
Mode of action
The primary mode of action of phytogenic feed additives arises from beneficially affecting the ecosystem of gastrointestinal microbiota through controlling potential pathogens. Improved digestive capacity in the small intestine may be considered an indirect side effect of phytogenic stabilizing the microbial eubiosis in the gut. Consequently, phytogenic relieve the host animals from immune defense stress during critical situations and increase the intestinal availability of essential nutrients for absorption, thereby helping animals to grow better within the framework of their genetic potential (Hashemi and Davoodi, 2010). essential oils have the ability to disrupt cytoplasm membrane of pathogens. Moreover, antibacterial activity occurs in reason of active substances of essential oils which might cross the cell membrane and interact or disrupt intracellular structures. Where the reduction of pathogens within the intestines will promote less nutrient competition and consequently increase more nutrient availability for animal utilisation and also prevent intestinal diseases. 
Commonly used phytoadditive compounds in broiler diets
Aromatic herbs such as oregano, garlic, thyme, rosemary and sage are listed among the most commonly researched phytogenic compounds in broiler nutrition, not only in terms of aromatic plants or their respective essential oils extracts but also as blended combinations of multiple phytogenic compounds. They therefore represent very important part of the current literature on phytoadditive applications in broiler nutrition ( Stanacev et al., 2011).
Inclusion levels of phytoadditives in chicken feed
There are reports of a wide range of phytoadditives  inclusion levels. Depending on the usage of aromatic plants or their respective essential oils, up to ten fold differences in feed inclusion levels have been used. When aromatic plant parts were used, feed inclusion levels ranged from 0.01-30 g/kg of diet. Examples include oregano addition at 30 g/kg feed (Young et al., 2003), garlic at 1.5-2 g/kg feed (Stanacev et al., 2011), rosemary at 5-10 g/kg feed (Govaris et al., 2007) and rosemary powder at 0.5 g/kg feed (Spernakova et al., 2007). Lower feed inclusion levels than the above have been reported for essential oils. Examples include rosemary and sage extracts at 500 mg/kg of feed (Lopez-Bote et al., 1998), oregano essential oil at 50-100 mg/kg of feed (Govaris et al., 2005) or 300 mg/kg feed (Giannenas et al., 2002), thymol at 100 mg/kg feed (Lee et al., 2004) and essential oils from other herbs at various levels. Since actual plant or essential oil composition in active components may vary substantially between different studies, it should be noted that the above inclusion levels should be considered as indicative only.

Review of Literature
Effect on feed intake
Ceylan et al. (2025) reported that dietary inclusion of phytogenic blends A and B at varying dosage levels did not significantly influence feed intake in broiler chickens. Birds across all treatment groups consumed comparable amounts of feed, indicating that phytogenic supplementation did not negatively affect diet palatability or voluntary feed consumption. These findings demonstrate that phytogenic feed additives can be incorporated into broiler diets without adverse effects on feed intake.
Karangiya, (2014) conducted an experiment to evaluate the effect of incorporation of garlic and ginger in diet of broiler birds. 240 cobb-400 broilers chicks were randomly divided into four groups with three replications of twenty birds each. Each group was assigned with one of the four dietary treatments (T1, T2, T3 and T4) for a period of 42 days. The experimental birds under control group T1 were fed as per BIS (1992). While group T2,  T3 and T4 were additionally supplemented with 1% garlic, 1% ginger and combination of 1% garlic and 1% ginger respectively, with control diet, result of experiment in feed intake is treatment group(T2) 1% garlic has lower feed intake than compare to other group.


Effect on body weight gain
Ceylan et al. (2025) observed no significant differences in body weight gain among broilers fed control diets and those supplemented with phytogenic blends throughout the growing period. Although improvements in feed conversion ratio were noted, particularly with phytogenic blend B, body weight gain remained comparable across all treatments. This suggests that phytogenic feed additives may enhance nutrient utilization efficiency without directly increasing body weight gain.
Karangiya, (2014) conducted an experiment to evaluate the effect of incorporation of garlic and ginger in diet of broiler birds. 240 cobb-400 broilers chicks were randomly divided into four groups with three replications of twenty birds each. Each group was assigned with one of the four dietary treatments (T1, T2, T3 and T4) for a period of 42 days. The experimental birds under control group T1 were fed as per BIS (1992). While group T2, T3 and T4 were additionally supplemented with 1% garlic, 1% ginger and combination of 1% garlic and 1% ginger respectively, with control diet, result of experiment in body weight gain is higher in treatment group (T3) compare to other group. 
Effect on growth performance
Ceylan et al. (2025) conducted a study to evaluate the effects of two phytogenic feed additive blends on growth performance and intestinal health in Ross 308 broiler chickens. The results indicated that overall body weight gain and feed intake were not significantly affected by dietary supplementation of either phytogenic blend during the experimental period. However, broilers fed phytogenic blend B, which contained Ginkgo biloba and Silybum marianum, exhibited a dose-dependent improvement in feed conversion ratio, suggesting enhanced growth efficiency compared to both the control group and blend A treatments.
Herawati, (2010) conducted an experiment to know the production performance of broilers supplemented with red ginger (Zingiber officinale Rosc) as phytoadditive. Two hundred broiler chickens of 5 day old were divided into 5 different treatment groups namely: control feed without red ginger and treatment feeds (T1-0.5%, T2-1.0%, T3-1.5% and T4-2.0% red ginger, respectively).  Each group was divided into 5 sub groups as replications, consisting of 8 chickens in each. The chickens were raised for five weeks. All chickens were weekly weighed and feed consumption was daily measured in each sub-group. The result showed that the production performance of broiler supplemented with red ginger showed higher body weight (p<0.05) with lower total feed intake (p<0.05). The use of 2% red ginger in the ration gave higher body weight. 
Effect on feed conversion ratio
Karangiya, (2014) conducted an experiment to evaluate the effect of incorporation of garlic and ginger in diet of broiler birds.  240 cobb-400 broilers chicks were randomly divided into four groups with three replications of twenty birds each. Each group was assigned with one of the four dietary treatments (T1, T2, T3 and T4) for a period of 42 days.  The experimental birds under control group T1 were fed as per BIS (1992). While in group T2, T3 and T4 were additionally supplemented with 1% garlic, 1% ginger and combination of 1% garlic and 1% ginger respectively, with control diet.
Effect on Feed intake and FCR
George et al., (2013) conducted an experiment on 96 day-old Anak broiler chicks to investigate the growth performance of broilers fed graded levels of Ginger meal as feed additive. Birds were randomly assigned to four dietary treatments (T1-T4) in a completely Randomized Design (CRD). Each treatment consisted of 24 birds and 8 birds per replicate. Ginger was incorporated at graded levels of 0g, 2g, 4g and 6g per kg feed in T1 (control), T2, T3 and T4 respectively.  Performance parameters such as feed intake, body weight gain and feed conversion ratio were recorded weekly. There were significant (P< 0.05) differences in feed intake, body weight gain and feed conversion ratio and the best results were recorded in T4 (6g per kg of feed) which had the highest overall performance while T1 (control) had the lowest performance. 
Effect on carcass characteristic
Karangiya, (2014) conducted an experiment to evaluate the effect of incorporation of garlic and ginger in diet of broiler birds. 240 cobb-400 broilers chicks were randomly divided into four groups with three replications of twenty birds each. Each group was assigned with one of the four dietary treatments (T1, T2, T3 and T4) for a period of 42 days. The experimental birds under control group T1 were fed as per BIS (1992). While in group T2, group T3 and group T4 were additionally supplemented with 1% garlic, 1% ginger and combination of 1% garlic and 1% ginger respectively, with control diet.

Effect on carcass
David et al., (2012) investigated the effects of selected herbal dietary supplements on the growth performance of chicken. 308 day-old, male broiler chicks of Indian River strain were randomly selected to seven experimental diets namely, 0.0125% flavomycin (control), 0.1% Moringa leaf powder (MLP), 0.05% Moringa leaf powder, 0.035% Zigbir (commercial herbal product), 0.1% Moringa fruit powder (MFP) and 0.05% Moringa fruit powder in a complete randomized design. Each treatment contained 44 birds with four replicates of 11 birds each.  Body weights and feed consumption were recorded at weekly intervals. Body weight gains and feed conversion ratio (FCR) were calculated.  On 42nd day birds were slaughtered and the weight after bleeding, weight after defeathering, total organ weight and dressed weight of individual birds were measured. 
Laying hen performance
Saki et al., (2014) conducted an experiment to evaluate the effects of dietary inclusion of 4, 8 and 12 g PFA/kg feed as phytoadditive mixture (garlic, marigold, fennel seed and thyme) on performance of egg quality, in laying hens. Egg weight significantly (p < 0.05) improved by addition of 12 g PFA/kg feed additives supplementation. Results on egg mass, feed intake and FCR values recorded in the following table 10. 	
Egg quality analysis and egg yolk TMA.
Saki et al., (2014) conducted an experiment to evaluate the effects of dietary inclusion of 4, 8 and 12 g PFA/kg feed as phytoadditives mixture (garlic, marigold, fennel seed and thyme) on performance, egg quality and yolk trimethylamine level in laying hens. Egg quality parameters and yolk characteristics and Albumen height, Haugh unit and shell thickness were not significantly affected by dietary treatments within six weeks period. No significant (p > 0.05) differences were recognized in yolk weight, diameter, height, yolk index and color by phytoadditive supplementation. TMA was linearly decreased by supplementation of Phytoadditives. All experimental treatments were significantly (p < 0.05) lower in this respect in comparison to control.



Sensory evaluation
Saki et al., (2014) conducted an experiment to evaluate the effects of dietary inclusion of 4, 8 and 12 g PFA/kg feed as phytoadditives mixture (garlic, marigold, fennel seed and thyme) on performance of sensory aspect in laying hens. Results of sensory aspect of eggs at the end of experiment were inclusion of the phytoadditive illustrated that no significant (p > 0.05) differences were observed in egg aroma and flavor between treatment groups. None of the treatments had an off-flavor such as fishy taste in the eggs. All of the eggs were acceptable by panelists. 
Reproductive morphology parameters.
Saki et al., (2014) conducted an experiment to evaluate the effects of dietary inclusion of 4, 8 and 12 g PFA/ kg feed as phytoadditives mixture (garlic, marigold, fennel seed and thyme) on performance of  an ovary parameters.  Ovary weight was significantly (p < 0.05) highest with 12 g PFA/kg supplementation of phytoadditive mixture. Number of small follicles (between 1 to 10 mm diameters) was increased by herbal feed additive mixture. In contrast, no reflection was found on large follicles (larger than 10 mm) in this respect.
Economics of feeding
Use of the phytoadditive in broiler chicken diets had a good economic advantage when feed cost is considered.  (Gerson et al., 2009) Supplementation of dried ginger to broiler diets led to improved performance and reduced feed cost. Phytogenic feed additives is a sustainable and safe solution allowing for reducing feed cost while maintaining the desired performance standard . (Minh et al., 2010) Broilers fed with Phytoadditives had an improved FCR. These effects can result in higher economic efficiency in broiler meat production.(Amad et al., 2011) 
Conclusions
Phytoadditives are natural feed additives, which are found in the form of herbs, spices, essential oils and oleoresins. Phytoadditives have antioxidant, antimicrobial, growth promoting and immuno stimulant effects in poultry production.  Antioxidative efficacy of some phytoadditive compound are used to  protect the quality of feed, as well as that of food derived from animals. The plant part of phytoadditives could be included ranging from 0.01-30 g/kg feed. It has a great role in enhancement of digestive enzymes activity, absorption capacity, normal gut function and overall performances of birds. 
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