
 

 

Polysorbates are a group of emulsifying agents commonly 

used in the food, pharmaceutical, and cosmetic industries. They are synthetic compounds derived from 

the reaction between sorbitol, a sugar alcohol, and fatty acids. The most commonly used polysorbates 

include Polysorbate 60 and Polysorbate 80, which differ mainly in the type of fatty acid attached to the 

sorbitol backbone. 

Chemical Properties of Polysorbates: 

1. Molecular Structure: 

o Polysorbates are composed of a hydrophilic (water-attracting) polyoxyethylene chain attached 

to a hydrophobic (water-repelling) fatty acid ester of sorbitan (a dehydrated form of sorbitol). 

o The general formula for polysorbates is C₆₄H₁₂₆O₂₆, although the specific formula varies 

depending on the type of fatty acid and the length of the polyoxyethylene chain. 

2. Types of Polysorbates: 

o Polysorbate 60: This is derived from the esterification of sorbitan with stearic acid, a 

saturated fatty acid. It is commonly used as an emulsifier in baked goods, whipped toppings, 

and desserts. 

o Polysorbate 80: Derived from the esterification of sorbitan with oleic acid, an unsaturated 

fatty acid. It is widely used in ice cream, salad dressings, and injectable drug formulations. 

3. Amphiphilic Nature: 

o Polysorbates are amphiphilic, meaning they contain both hydrophilic and hydrophobic 

components. This property allows them to reduce surface tension and act as emulsifiers, 

helping to mix oil and water. 

4. Solubility: 

o Polysorbates are soluble in water and various organic solvents like ethanol, methanol, and 

ethyl acetate. Their hydrophilic nature comes from the polyoxyethylene chain, which 

enhances their water solubility. 

5. Emulsifying Properties: 



 o The amphiphilic nature of polysorbates enables them to stabilize emulsions by forming a 

protective layer around oil droplets in water, preventing them from coalescing. This is why 

they are used extensively in products that require a stable oil-in-water emulsion. 

6. Surface Activity: 

o Polysorbates reduce the surface and interfacial tension between different phases (such as oil 

and water), which is critical for the formation and stabilization of emulsions. This surface 

activity is key to their role as surfactants in various formulations. 

7. Thermal Stability: 

o Polysorbates are generally stable at high temperatures, making them suitable for use in 

processes involving heat, such as baking and pasteurization. However, excessive heating may 

lead to some degradation, potentially affecting their functionality. 

8. pH Stability: 

o Polysorbates are stable over a wide range of pH values (typically 3 to 10). This makes them 

versatile for use in various products, from acidic food items to neutral or slightly alkaline 

pharmaceuticals. 

 


