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or decades, the livestock industry relied on antibiotic growth promoters (AGPs) to 

maintain animal health and maximize productivity. However, the rise of antimicrobial 

resistance, a global health threat, led to a paradigm shift, notably with the European 

Union's 2006 ban on AGPs in animal feed (Giacomini et al., 2022). This transition created an 

urgent need for safe, natural alternatives that could maintain gut health without the risks of 

drug resistance. Among the most promising candidates, butyric acid, a short-chain fatty acid 

(SCFA) that acts as a multi-functional bioactive compound (Gerunova et al., 2024). Often 

supplemented in the form of salts (like sodium butyrate) or glycerides (tributyrin), it provides 

a natural mechanism to protect the gastrointestinal tract and boost growth performance in 

poultry, swine, and cattle (Chen et al., 2025). 

Why Butyric Acid is Important as an "Antibiotic" Alternative 

Butyric acid does not just kill bacteria like traditional drugs; it reshapes the entire 

internal environment of the animal to favour health over disease. Its importance is rooted in 

three primary scientific mechanisms: 

Direct and Indirect Antimicrobial Action 

Butyric acid acts as a potent acidifier in the digestive tract. By lowering the pH of the 

intestinal contents, it creates a hostile environment for pH-sensitive pathogens such as 

Salmonella, Escherichia coli, and Clostridium perfringens (Makowski et al., 2022). In its 

undissociated form, the acid can penetrate the cell walls of harmful bacteria, disrupt their 

internal metabolism and lead to cell death (El-Saadony et al., 2022). Simultaneously, it 
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encourages the growth of beneficial bacteria like Lactobacillus, which further suppresses 

pathogens through competitive exclusion (Melaku et al., 2021). 

Restoration of Gut Integrity and Energy Supply 

Unlike many synthetic additives, butyric acid serves as the primary energy source for 

colonocytes (the cells lining the large intestine) and enterocytes (Chen et al., 2025). 

• Villi Development: It stimulates the growth of intestinal villi—tiny finger-like 

projections—increasing their height and surface area for better nutrient absorption (El-

Saadony et al., 2022). 

• Barrier Function: It strengthens "tight junctions" between cells, preventing "leaky 

gut" and stopping toxins or bacteria from entering the bloodstream (Wang et al., 2017). 

Immunomodulation and Anti-Inflammatory Effects 

Butyric acid is a natural immunomodulator. It reduces the production of pro-

inflammatory cytokines (such as IL-6 and TNF-α) and inhibits inflammatory signalling 

pathways like NF-κB (Chen et al., 2025; Wang et al., 2017). This ensures that the animal's 

energy is directed toward growth and muscle development rather than being wasted on fighting 

chronic gut inflammation (Mazur-Kuśnirek et al., 2024). 

Methods of Incorporating Butyric Acid in Animal Feed 

Incorporating butyric acid into animal feed is a technical challenge. In its raw, liquid 

state, butyric acid is highly volatile, has a corrosive nature, and possesses a notoriously foul, 

pungent odour (like rancid butter) that is unpleasant for both farmers and animals. 

To solve these issues and ensure the acid reaches the lower intestine rather than being 

absorbed too early in the stomach, several specialized methods have been developed: 

1. Salt Formation (Butyrates) 

The most common method is converting the liquid acid into a dry, stable powder by reacting it 

with minerals. 

• Sodium Butyrate: The most widely used salt. It is stable, easy to handle, and highly 

soluble. 
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• Calcium Butyrate: Less common but used when a slower release or additional calcium 

supplementation is desired. 

• Pros: Cost-effective and easy to mix into mash or pelleted feed. 

• Cons: Can still have a lingering odour and is often absorbed very quickly in the upper 

GI tract (stomach/duodenum) unless protected. 

2. Encapsulation (Coated Butyrates) 

To ensure the butyric acid reaches the hindgut (the lower part of the intestine where most 

pathogens reside), the salts are often "encapsulated" in a lipid matrix. 

• Micro-encapsulation: The butyrate crystals are coated with a layer of vegetable fat 

(usually palm or stearin) or ethyl cellulose. 

• Targeted Release: The fat coating is only broken down by lipase enzymes in the small 

intestine. This "slow-release" mechanism ensures the active ingredient is delivered 

precisely where it is needed most. 

• Pros: Odourless for the handler and highly effective for gut health. 

3. Esterification (Glycerides/Tributyrin) 

This is a more advanced chemical method where butyric acid is bonded to a glycerol molecule. 

• Tributyrin: A triglyceride consisting of three butyric acid molecules. It is a stable, 

liquid (or powder-supported) ester. 

• Mechanism: Tributyrin is not affected by the acidic pH of the stomach. It travels to the 

small intestine, where pancreatic lipase cleaves the ester bonds, releasing the butyric 

acid directly at the intestinal wall. 

• Pros: High concentration of butyric acid, neutral smell, and superior "by-pass" 

properties compared to uncoated salts. 

4. Powder Carriers (Adsorption) 

Liquid butyric acid or its esters can be sprayed onto a porous "carrier" to turn it into a free-

flowing powder. 

• Carriers used: Silica, sepiolite, or cereal by-products. 

• Usage: This makes it easier to include in a premix (a concentrated blend of vitamins, 

minerals, and additives) before it is added to the final bulk feed. 
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The Economic Benefits of Using Butyric Acid in Animal Feed 

The economic benefits of using butyric acid in animal feed are often based on Return 

on Investment (ROI). While these additives increase the initial cost per ton of feed, the long-

term gains in efficiency and animal health typically outweigh the expense. 

Here is how the economics break down for a commercial farming operation: 

1. Improved Feed Conversion Ratio (FCR) 

The FCR is the most critical metric in livestock production, measuring how much feed is 

required to produce 1 kilogram of meat or a dozen eggs. 

• Mechanism: By enhancing the height of the intestinal villi and increasing the surface 

area for absorption, butyric acid ensures that the animal extracts more nutrients from 

every gram of feed. 

• Economic Impact: Even a small improvement in FCR (e.g., 2–3%) can save thousands 

of dollars in large-scale operations, especially when grain prices are high. 

2. Reduced Veterinary and Medication Costs 

By acting as a "natural antibiotic," butyric acid strengthens the immune system and the gut 

barrier. 

• Economic Impact: Farmers see a significant drop in the need for therapeutic antibiotics 

and veterinary interventions. This not only saves on the cost of drugs but also avoids 

the "withdrawal periods" where animals cannot be sold for meat because they have 

medication in their systems. 

3. Lower Mortality and Increased Uniformity 

In poultry and swine production, "uniformity" (animals being roughly the same size at the time 

of slaughter) is vital for processing efficiency. 

• Economic Impact: Butyric acid helps vulnerable young animals (chicks or weaned 

piglets) survive the critical early stages of life. Lower mortality rates mean more 

"marketable units" at the end of the cycle. Improved uniformity ensures that the farmer 

receives the maximum price per kg without penalties for undersized animals. 
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Conclusion: The Future of Food Security 

As the global livestock industry moves away from traditional growth-promoting 

antibiotics, butyric acid stands out not just as a replacement, but as a more sophisticated tool 

for precision nutrition. By targeting gut health at a cellular level, it offers a dual advantage: 

protecting the animal from pathogens while simultaneously maximizing the efficiency of every 

gram of feed. 

Looking ahead, the next frontier for butyric acid lies in synergistic formulations. 

Researchers are increasingly combining it with probiotics (live beneficial bacteria) and 

prebiotics (fibres that feed those bacteria) to create "synbiotics" that mimic the complex natural 

ecosystem of a healthy gut. For the scientist, it represents a triumph of biochemistry over 

resistance; for the producer, it is an essential investment in a sustainable, antibiotic-free future; 

and for the animals, it is a guarantee of safer diet free from synthetic additives and drugs. 
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