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SYNTHETIC ANTIOXIDANTS 
 

Abstract 

 

Synthetic antioxidants, such as Butylated 

Hydroxy Toluene (BHT) and Butylated 

Hydroxy Anisole (BHA), are widely used in 

the food, cosmetic, and pharmaceutical 

industries to preserve products by preventing 

oxidative deterioration. These compounds are 

particularly effective in stabilizing fats and 

oils, extending the shelf life of various 

products by inhibiting the formation of free 

radicals that cause rancidity. Butylated 

Hydroxy Toluene (BHT) is a fat-soluble 

antioxidant commonly added to food 

products like cereals, snacks, and processed 

meats to prevent oxidation and maintain 

freshness. BHT works by donating hydrogen 

atoms to free radicals, thereby neutralizing 

them and stopping the chain reaction of lipid 

peroxidation. In addition to its use in food, 

BHT is also found in cosmetics, packaging 

materials, and pharmaceuticals as a 

preservative. Butylated Hydroxy Anisole 

(BHA) is another synthetic antioxidant with 

similar properties to BHT. It is used in a 

variety of food products, including butter, 

margarine, and baked goods, to protect 

against oxidative damage. BHA functions by 

stabilizing free radicals, thus preserving the 

flavor, color, and nutritional quality of foods 

during storage. BHA is also used in 

cosmetics, animal feed, and rubber products 

for its antioxidant properties. Safety and 

Controversy: Despite their effectiveness, the 

safety of BHT and BHA has been the subject 

of ongoing debate. While both antioxidants 

are approved for use by regulatory agencies 

like the FDA, concerns about potential 

carcinogenic effects and long-term health 

impacts have led to calls for further research 

and, in some cases, a preference for natural 

alternatives. Nevertheless, BHT and BHA 

remain widely used due to their ability to 

effectively preserve the quality of a wide 

range of products. 
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I. INTRODUCTION TO SYNTHETIC ANTIOXIDANTS 
 

Synthetic antioxidants are chemically manufactured compounds designed to prevent or slow 

down the oxidation of other molecules. Oxidation is a chemical reaction that can produce free 

radicals, leading to chain reactions that may cause damage to cells and degrade the quality of 

food products, cosmetics, and pharmaceuticals. To mitigate these effects, synthetic 

antioxidants are widely used in various industries to preserve the freshness, flavor, color, and 

nutritional value of products. 

 

Oxidation is particularly problematic in products containing fats and oils, as it can lead to 

rancidity, off-flavors, and the loss of essential nutrients. Synthetic antioxidants like Butylated 

Hydroxy Toluene (BHT) and Butylated Hydroxy Anisole (BHA) are commonly added to 

food items, such as snacks, cereals, and processed meats, to extend their shelf life and 

maintain quality during storage. These compounds work by neutralizing free radicals and 

breaking the oxidative chain reaction, thereby protecting the product from spoilage. 

 

Beyond food preservation, synthetic antioxidants are also used in cosmetics to prevent the 

degradation of ingredients that could lead to changes in texture, color, or efficacy. In 

pharmaceuticals, they help maintain the stability and potency of active ingredients over time. 

 

While synthetic antioxidants are effective in protecting products from oxidative damage, their 

use has sparked debate over potential health risks. Regulatory agencies, such as the FDA, 

have approved their use within specific limits, but concerns about possible carcinogenic 

effects and long-term health implications have led to ongoing research and scrutiny. As a 

result, there is a growing interest in natural alternatives, although synthetic antioxidants 

remain widely used due to their proven effectiveness and cost efficiency. 

 

II. BUTYLATED HYDROXY TOLUENE 

 

Introduction: Butylated Hydroxy Toluene (BHT) is a synthetic antioxidant widely used in 

the food, cosmetic, and pharmaceutical industries to prevent oxidative deterioration of 

products. As an effective preservative, BHT helps extend the shelf life of products by 

protecting them from rancidity, loss of flavor, and nutrient degradation. 

 

Chemical Properties and Function: BHT is a fat-soluble compound that functions by 

donating hydrogen atoms to free radicals, neutralizing them and preventing the oxidative 

chain reactions that can lead to the degradation of fats and oils. This antioxidant action is 

particularly important in products that are prone to oxidation, such as processed foods, 

cosmetics, and certain medications. 

 

Applications: In the food industry, BHT is commonly added to a variety of products, 

including cereals, snacks, baked goods, and processed meats. Its primary role is to prevent the 

oxidation of fats and oils, which can lead to unpleasant odors, flavors, and a reduction in 

nutritional quality. BHT is also used in packaging materials to protect the contents from 

oxidative damage. 

 

In the cosmetics industry, BHT is used to stabilize products like lipsticks, moisturizers, and 

creams, preventing the ingredients from breaking down due to exposure to air and light. This 

helps maintain the efficacy, texture, and appearance of cosmetic products over time. 
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In pharmaceuticals, BHT is used as a preservative to ensure the stability and potency of 

active ingredients in drugs. It helps prevent the oxidation of sensitive components, thereby 

extending the shelf life of medications. 

 

Safety and Controversy: While BHT is approved for use by regulatory agencies such as the 

FDA, its safety has been the subject of debate. Some studies have raised concerns about the 

potential carcinogenic effects of BHT when consumed in large quantities. However, these 

effects have typically been observed at doses much higher than those used in food and 

consumer products. As a result, BHT is considered safe for use within established limits, 

although ongoing research continues to monitor its safety. 

 

Overview: Butylated hydroxy toluene (BHT) is a synthetic antioxidant widely used in 

various industries to prevent oxidation and extend the shelf life of products. It is primarily 

used in the food, cosmetic, and pharmaceutical industries to stabilize fats and oils, thereby 

preserving the quality and safety of products. 

 

Function 

a. Oxidation Prevention: BHT functions as a free radical scavenger by donating 

hydrogen atoms to reactive oxygen species (ROS), thereby neutralizing them and 

preventing the oxidative degradation of lipids and other components. 

b. Preservation of Products: By inhibiting the oxidation of fats and oils, BHT helps 

maintain the flavor, color, and nutritional value of food products. It also extends the 

shelf life of cosmetics and pharmaceuticals by preventing oxidative spoilage. 

 

Mechanism of Action 

a. Radical Scavenging: BHT reacts with free radicals, such as lipid peroxyl radicals, to 

neutralize them. This reaction prevents the propagation of lipid peroxidation, which 

can lead to rancidity and spoilage in food products. 

b. Chain-Breaking Antioxidant: BHT acts as a chain-breaking antioxidant by 

interrupting the oxidation chain reaction. It reacts with peroxyl radicals to form stable 

products, thereby halting the oxidation process. 

 

Applications 

a. Food Industry: BHT is commonly used as a preservative in processed foods, snacks, 

and baked goods to prevent rancidity and maintain freshness. 

b. Cosmetics: In cosmetics and personal care products, BHT is used to stabilize oils and 

fats, preventing them from becoming rancid and extending the product's shelf life. 

c. Pharmaceuticals: BHT is employed in pharmaceutical formulations to preserve the 

stability of active ingredients and prevent oxidative degradation. 

 

Safety and Regulatory Status 

a. Safety: BHT is generally recognized as safe (GRAS) when used within specified 

limits in food products. However, excessive consumption or high concentrations can 

lead to potential health concerns. 
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b. Regulations: The use of BHT is regulated by various health and safety authorities, 

such as the U.S. Food and Drug Administration (FDA) and the European Food Safety 

Authority (EFSA). These organizations set limits on the allowable concentrations of 

BHT in food and other products to ensure safety. 

  

Clinical Relevance 

a. Health Concerns: While BHT is considered safe at regulated levels, some studies 

suggest potential health risks, such as endocrine disruption or carcinogenic effects, 

associated with high or prolonged exposure. Research is ongoing to better understand 

these risks and establish safe usage guidelines. 

b. Antioxidant Properties: The antioxidant properties of BHT make it valuable in 

preserving the quality of various products, but its use must be balanced with safety 

considerations to avoid potential adverse effects. 

 

III. BUTYLATED HYDROXY ANISOLE 

 

Introduction: Butylated Hydroxy Anisole (BHA) is a synthetic antioxidant used extensively 

in the food, cosmetic, and pharmaceutical industries to prevent oxidative damage in products. 

Like its counterpart, Butylated Hydroxy Toluene (BHT), BHA helps extend the shelf life of 

products by protecting them from rancidity, loss of flavor, and degradation of nutritional 

quality. 

 

Chemical Properties and Function: BHA is a fat-soluble compound that works by 

stabilizing free radicals, which are highly reactive molecules that can cause oxidative chain 

reactions in fats and oils. By neutralizing these radicals, BHA prevents the oxidative 

degradation of products, which is particularly important in items containing fats, such as food 

products and cosmetics. 

 

Applications: In the food industry, BHA is commonly used as a preservative in products like 

butter, margarine, cereals, baked goods, and snack foods. It prevents the oxidation of fats and 

oils, thereby preserving the flavor, color, and nutritional content of these products during 

storage. BHA is also used in food packaging to protect contents from oxidative damage. 

 

In cosmetics, BHA is added to a variety of products, including lipsticks, moisturizers, and 

sunscreens, to prevent the degradation of ingredients caused by exposure to oxygen and light. 

This helps maintain the stability, effectiveness, and appearance of cosmetic products over 

time. 

 

In pharmaceuticals, BHA is used to stabilize certain medications by protecting the active 

ingredients from oxidation, which can lead to reduced efficacy or spoilage. BHA’s 

antioxidant properties help ensure that medications remain potent and effective throughout 

their shelf life. 

 

Safety and Controversy: The use of BHA has been approved by regulatory bodies like the 

FDA, but its safety has been the subject of ongoing debate. Some animal studies have 

suggested that high doses of BHA may be linked to cancer risk, particularly in the 

forestomach. However, these findings are typically based on exposure levels much higher 

than those encountered in normal human consumption. As a result, BHA is generally 



Edited Book of Dietary Supplements and Nutraceuticals 

ISBN: 978-93-6252-957-2 

IIP Series, Chapter 15 

SYNTHETIC ANTIOXIDANTS 

 

DOI: https://www.iipseries.org/view-pub-book.php?bookid=343&bookname=edited-book-of-dietary-

supplements-and-nutraceuticals                                                                                                                     160 

considered safe for use within the limits established by regulatory authorities. Nonetheless, 

concerns about its long-term effects have led to increased interest in natural alternatives. 

 

Overview: Butylated hydroxyanisole (BHA) is a synthetic antioxidant used to prevent 

oxidative degradation in a variety of products. Like butylated hydroxy toluene (BHT), BHA 

is employed in the food, cosmetic, and pharmaceutical industries to maintain the quality and 

stability of fats and oils. 

 

Function 

a. Oxidation Prevention: BHA prevents the oxidation of fats and oils by scavenging 

free radicals and reactive oxygen species (ROS). This action helps preserve the flavor, 

color, and nutritional value of products. 

b. Product Stability: By inhibiting oxidative degradation, BHA extends the shelf life of 

food products, cosmetics, and pharmaceuticals, ensuring their efficacy and safety over 

time. 

Mechanism of Action 

a. Radical Scavenging: BHA reacts with free radicals, such as lipid peroxyl radicals, to 

neutralize them. This reaction prevents the chain reaction of lipid peroxidation that 

leads to rancidity and spoilage. 

b. Chain-Breaking Antioxidant: BHA disrupts the oxidation chain reaction by 

interacting with peroxyl radicals. This interruption prevents further oxidation and 

helps stabilize the product. 

Applications 

a. Food Industry: BHA is commonly used as a preservative in processed foods, snacks, 

and baked goods to prevent rancidity and maintain freshness. 

b. Cosmetics: In personal care products, BHA is used to stabilize fats and oils, 

preventing them from becoming rancid and extending the product’s shelf life. 

c. Pharmaceuticals: BHA is utilized in pharmaceutical formulations to preserve the 

stability of active ingredients and prevent oxidative degradation. 

 

Safety and Regulatory Status 

a. Safety: BHA is considered safe at regulated levels for use in food and other products. 

However, high doses or prolonged exposure may pose potential health risks. 

b. Regulations: Regulatory bodies, such as the U.S. Food and Drug Administration 

(FDA) and the European Food Safety Authority (EFSA), have established limits for 

BHA in food and cosmetics to ensure safety. BHA is generally recognized as safe 

(GRAS) when used within these limits. 

 

Clinical Relevance 

a. Health Concerns: Some studies suggest that BHA may have potential health risks, 

including possible carcinogenic effects. The International Agency for Research on 

Cancer (IARC) classifies BHA as possibly carcinogenic to humans (Group 2B) based 

on animal studies. Ongoing research is needed to fully understand these risks and 

refine safety guidelines. 
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b. Antioxidant Properties: Despite potential health concerns, BHA's role as an 

effective antioxidant in preserving product quality underscores its importance in 

various industries. Safety evaluations and regulatory measures help manage potential 

risks. 

 


