
Citation: Bhumika and Ravi Kumar. (2024). Phytogenic Feed Additives in Poultry Nutrition: A Natural Approach to Reducing Antimicrobial Use. In Bio 
vet innovator magazine (Vol. 1, Issue 5, pp. 1–7). Bio vet innovator magazine. https://doi.org/10.5281/zenodo.14174434   

Email:  biovetinnovator@gmail.com 
Fueling The Future of Science…               ISSN: 3048-8397 

  

1 Official Website: https://biovetinnovator.in/ 

 

 Phytogenic Feed Additives in Poultry Nutrition: A Natural  
Approach to Reducing Antimicrobial Use 

 
Dr. Bhumika1 and Dr. Ravi Kumar2* 
1Veterinary Surgeon, Department of Animal Husbandry & Dairying, Haryana 
2Veterinary Officer, National Institute of Pharmaceutical Education and Research,  
S.A.S. Nagar, Punjab, India 
*Corresponding Author:  drpichkiya@gmail.com 

DOI: https://doi.org/10.5281/zenodo.14174434 
 

Introduction: 

As India's poultry sector continues to grow rapidly to meet the rising demand for animal protein, the 

challenge of antimicrobial resistance (AMR) becomes increasingly pressing. The Indian poultry industry, 

which produces over 100 billion eggs and 4 million tons of poultry meat annually, has seen a significant 

increase in antimicrobial use for growth promotion and disease prevention. This practice has contributed 

to the emergence of multidrug-resistant organisms, raising concerns about the potential transfer of 

resistance genes to human pathogens through the food chain. Phytogenic feed additives (PFAs) have 

emerged as a promising solution, offering a natural approach to enhancing poultry health, performance, 

and reducing the need for antimicrobials. Phytogenic feed additives are plant-derived compounds that 

include essential oils, herbs, spices, and their extracts. These natural substances have been used for 

centuries in traditional Indian medicine (Ayurveda) and are now being scientifically validated for their 

beneficial properties in animal nutrition. 

 

Volume 1 (Issue 5) NOVEMBER 2024 

Popular   Article 

Received: November 14, 2024 

Published: November 16, 2024 

© All rights are reserved by Ravi Kumar 

Abstract: 

The rapid growth of India's poultry sector has been accompanied by increased antimicrobial use, 

contributing to the global challenge of antimicrobial resistance (AMR).. Derived from traditional 

Ayurvedic plants, Phytogenic feed additives (PFAs) offer multiple benefits including improved 

gut health, enhanced immunity, and increased productivity. Studies across India demonstrate 

PFAs' positive effects on growth performance, egg production, and meat quality. PFAs emerge as 

a promising approach to sustainable poultry production, balancing productivity with reduced 

antimicrobial use. 
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Key Components of PFAs relevant to India: 

• Essential oils (e.g., neem oil, eucalyptus oil) 

• Herbs (e.g., tulsi, turmeric, ginger) 

• Spices (e.g., black pepper, cinnamon, clove) 

• Plant extracts (e.g., moringa, curry leaves) 

PFAs have multifaceted benefits in poultry nutrition and have potential to revolutionize sustainable 

poultry production in India along with reducing the dependence on antimicrobials. By harnessing the 

power of these natural plant compounds, the Indian poultry industry has the opportunity to address the 

challenge of AMR while improving productivity, animal welfare, and public health outcomes. 

The Indian Context: Antimicrobial Use in Poultry: 

India faces significant challenges with antimicrobial resistance. A study conducted in North India revealed 

that over 70% of patients with COVID-19 received broad-spectrum antibiotics, despite a low incidence of 

bacterial coinfections (Kumar et al., 2021a). This overuse of antibiotics is not limited to human medicine 

but extends to the poultry sector as well. 

In Indian poultry farms, antimicrobials are often used for growth promotion and disease prevention, 

contributing to the development of resistant bacterial strains. The emergence of multidrug-resistant 

organisms in poultry has raised concerns about the potential transfer of resistance genes to human 

pathogens through the food chain (Laxminarayan & Chaudhury, 2016). This situation underscores the 

urgent need for alternative strategies to maintain poultry health and productivity while reducing 

antimicrobial use. 

Mechanisms of Action: 

PFAs exhibit a wide range of biological activities that contribute to improved poultry health and 

performance: 

1. Gut Microbiome Modulation: PFAs can selectively inhibit pathogenic bacteria while promoting 

beneficial microorganisms. For instance, neem extract has shown antimicrobial activity against E. coli and 

Salmonella, common poultry pathogens in India. 

2. Enhanced Digestive Function: Certain PFAs stimulate the production of digestive enzymes and bile. 

Ginger, a common ingredient in Indian cuisine, has been found to increase the activity of pancreatic 

enzymes in broilers. 

3. Immunomodulation: Many phytogenic compounds enhance the immune response in poultry. Tulsi 

(Holy Basil), widely used in Ayurvedic medicine, has demonstrated immunostimulant properties in 

chickens. 

4. Antioxidant Properties: PFAs can protect cells from oxidative stress. Turmeric, a staple in Indian 

cooking, contains curcumin, which has shown potent antioxidant effects in poultry. 
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Specific PFAs and Their Effects on Poultry Health: 

Several plant-derived compounds have shown particular promise in Indian poultry production: 

• Neem (Azadirachta indica): Neem is widely recognized for its antimicrobial and immunomodulatory 

properties. In poultry production, neem leaf powder has been associated with improved growth 

performance and reduced intestinal pathogen counts. Its bitter compounds are believed to stimulate 

digestive enzyme production and promote overall gut health. 

• Turmeric (Curcuma longa): Known for its anti-inflammatory and antioxidant properties, turmeric has 

demonstrated multiple benefits in poultry production. Curcumin, the active compound in turmeric, 

has been linked to improved feed efficiency, reduced serum cholesterol levels, and enhanced immune 

function in broilers. 

• Tulsi (Ocimum sanctum): Tulsi, or Holy Basil, is renowned for its adaptogenic and immunomodulatory 

effects. In poultry, tulsi supplementation has been associated with improved egg production and 

quality in laying hens, as well as enhanced immune response in broilers. Its essential oils are thought 

to have antimicrobial properties that may contribute to better gut health. 

• Moringa (Moringa oleifera): Moringa leaves are rich in nutrients and bioactive compounds. In poultry 

nutrition, moringa leaf meal has shown potential for improving growth performance and meat quality. 

Its high protein content and antioxidant properties make it a valuable natural feed additive. 

• Garlic (Allium sativum): Garlic is known for its antimicrobial and antioxidant properties. In poultry 

diets, garlic supplementation has been linked to improved growth performance, reduced cholesterol 

levels, and enhanced immune function. Its sulfur compounds are believed to play a key role in these 

beneficial effects. 

• Ginger (Zingiber officinale): Ginger has been traditionally used for its digestive and anti-inflammatory 

properties. In poultry nutrition, ginger supplementation has been associated with improved feed 

efficiency and enhanced immune response. Its active compounds may stimulate digestive enzyme 

production and have antioxidant effects. 

• Fenugreek (Trigonella foenum-graecum): Fenugreek seeds are rich in bioactive compounds and have 

shown potential as a natural growth promoter in poultry. Fenugreek supplementation has been linked 

to improved growth performance and carcass characteristics in broilers. Its galactomannan content 

may contribute to improved gut health. 

• Ashwagandha (Withania somnifera): Known for its adaptogenic properties, ashwagandha has shown 

promise in poultry production. Ashwagandha root powder supplementation has been associated with 

improved growth performance and reduced oxidative stress in broilers. Its withanolides are thought 

to play a key role in its stress-reducing effects. 

• Amla (Emblica officinalis): Amla, or Indian gooseberry, is rich in vitamin C and has potent antioxidant 
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properties. In poultry production, amla fruit powder supplementation has been linked to improved 

egg production and quality in laying hens. Its high vitamin C content may contribute to enhanced 

immune function and stress resistance. 

• Curry Leaves (Murraya koenigii): Curry leaves are known for their aromatic and medicinal properties. 

In poultry diets, curry leaf powder supplementation has been associated with improved growth 

performance and meat quality in broilers. Its essential oils and antioxidant compounds may contribute 

to these beneficial effects. 

These phytogenic feed additives as well as many others offer a diverse range of potential benefits in poultry 

production, from improved growth performance and product quality to enhanced immune function and 

reduced oxidative stress. Their incorporation into poultry diets represents a promising approach to 

enhancing productivity while reducing the reliance on synthetic antimicrobials. As research in this field 

continues to advance, these natural additives may play an increasingly important role in sustainable and 

responsible poultry nutrition strategies in India. 

Synergistic Effects of PFA Combinations: 

While individual PFAs have shown promising results, research indicates that combinations of different 

phytogenic compounds may offer synergistic benefits: 

• Neem and Tulsi Combination: Kumar et al. (2018) evaluated the effects of a combined neem and tulsi 

extract on broiler performance. The researchers found that broilers supplemented with 0.2% of the 

herbal blend showed a 6.5% improvement in body weight gain and a 12.3% reduction in feed 

conversion ratio compared to the control group. Additionally, the combination resulted in a 28% 

decrease in intestinal Clostridium perfringens counts, suggesting enhanced gut health. 

• Turmeric and Ginger Blend: Singh et al. (2016) investigated the effects of a turmeric and ginger 

combination on laying hen performance. Hens fed diets containing 0.5% of the herbal blend showed a 

7.2% increase in egg production, a 5.8% improvement in eggshell thickness, and a 14.5% reduction in 

yolk cholesterol content compared to the control group. 

These studies demonstrate the potential of PFAs, both individually and in combination, to improve poultry 

health and performance while reducing the need for antimicrobials. 

Impact on Poultry Performance in Indian Farms: 

Phytogenic feed additives (PFAs) have shown considerable potential to enhance various aspects of poultry 

performance in Indian farms (Kumar et al., 2021b). Their incorporation into poultry diets can positively 

influence growth rates, egg production, and meat quality, contributing to overall farm productivity. 

• Growth Promotion: The use of PFAs, such as neem and tulsi, is associated with improved body weight 

gain and feed conversion ratios in broilers. These natural additives can stimulate digestive processes 

and enhance nutrient absorption, leading to better growth outcomes. By optimizing feed efficiency, 
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PFAs help farmers achieve greater productivity without relying heavily on synthetic growth 

promoters. 

• Egg Production: Laying hens that receive diets supplemented with a variety of herbal extracts tend 

to exhibit increased egg production and improved eggshell quality. The nutritional benefits of these 

plant-derived additives not only enhance the quantity of eggs produced but also contribute to their 

overall quality, making them more appealing to consumers. This improvement is crucial for farmers 

looking to meet market demands for high-quality poultry products. 

• Meat Quality: The inclusion of PFAs like turmeric in broiler diets has been linked to enhanced meat 

quality attributes. These additives can improve meat color stability and reduce lipid oxidation during 

storage, resulting in fresher and more appealing products for consumers. By enhancing the shelf life 

and quality of poultry meat, PFAs can help producers reduce losses and increase profitability. 

By leveraging the natural properties of these plant-based compounds, poultry producers can achieve 

better growth rates, higher egg production, and superior meat quality while also addressing concerns 

related to antimicrobial resistance. As awareness of the benefits of PFAs grows among farmers, their 

adoption could lead to a more sustainable and productive poultry industry in India. 

Reducing Antimicrobial Use in Indian Poultry Farms: 

One of the most promising aspects of PFAs is their potential to reduce the reliance on antimicrobials in 

poultry production: 

• Natural Antimicrobial Properties: Many PFAs exhibit direct antimicrobial effects against common 

poultry pathogens. A study in Uttar Pradesh found that neem extract showed comparable efficacy to 

some antibiotics against Salmonella Typhimurium isolated from poultry (Mahima et al., 2013).  

• Improved Gut Health: By promoting a healthier gut environment, PFAs can reduce the incidence of 

enteric diseases. Research in Tamil Nadu demonstrated that broilers supplemented with a blend of 

Indian herbs showed improved intestinal morphology and reduced incidence of coccidiosis 

(Karthikeyan et al., 2017). 

• Enhanced Immune Function: The immunomodulatory effects of PFAs may lead to better disease 

resistance. A study in Haryana found that broilers supplemented with tulsi extract showed increased 

serum immunoglobulin levels and improved response to Newcastle disease vaccination (Lanjewar et 

al., 2008). 

Challenges and Future Directions: 

While PFAs show great promise for the Indian poultry sector, there are still challenges to overcome: 

• Standardization: The variability in plant-derived compounds necessitates better standardization of 

PFA products. Efforts are underway at Indian Ag. universities to develop more consistent extraction 

methods and quality control measures for locally sourced herbs and spices (Gopi et al., 2014). 
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• Dosage Optimization: More research is needed to determine optimal dosages for different poultry 

production stages and conditions, considering the diverse climatic zones in India (Dixit et al., 2018). 

• Regulatory Considerations: As the use of PFAs increases, regulatory frameworks in India may need 

to be adapted. The Food Safety and Standards Authority of India (FSSAI) has begun evaluating PFAs 

for their safety and efficacy as feed additives (FSSAI, 2021). 

• Awareness and Adoption: There is a need to increase awareness among Indian poultry farmers about 

the benefits of PFAs and provide training on their proper use (Mandal et al., 2017). 

 Conclusion: 

Phytogenic feed additives represent a promising natural approach to enhancing poultry health and 

performance while contributing to the global effort to reduce antimicrobial use in animal production. For 

India, with its rich heritage of herbal medicine and a rapidly growing poultry sector, PFAs offer a unique 

opportunity to address the challenge of AMR while improving productivity. As research in this field 

continues to advance, PFAs are poised to play an increasingly important role in sustainable and 

responsible poultry nutrition strategies in India. The integration of these natural additives into poultry 

diets offers several potential benefits, including reduced environmental impact, enhanced food safety, 

economic benefits for farmers, preservation of traditional knowledge, and new export opportunities. 

 The journey towards widespread adoption of PFAs in Indian poultry production will require 

continued research, collaboration between scientists, farmers, and policymakers, and a commitment to 

education and training. However, the potential benefits – both for the poultry industry and for public 

health – make this a worthy endeavor. As India leads the way in exploring and implementing these natural 

solutions, it may well set an example for other countries facing similar challenges in their poultry sectors. 

By harnessing the power of natural plant compounds, the Indian poultry industry can work towards a 

future where productivity and animal welfare go hand in hand with reduced antimicrobial use and 

improved public health outcomes. 
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