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ABOUT THE STUDY

Probiotics, defined as live microorganisms that confer health benefits to the
host when administered in adequate amounts, have garnered significant
attention in the dairy industry. The incorporation of probiotics into dairy
products like yogurt, cheese, and fermented milk can enhance their
nutritional value and offer various health benefits, including improved
digestion, enhanced immune function, and reduced risk of certain diseases.
However, maintaining the viability of probiotics during processing, storage,
and gastrointestinal transit is a major challenge. Microencapsulation, a
technique that involves encasing probiotics in a protective coating, has
emerged as a promising solution to this issue. This article explores various
microencapsulation techniques and their effectiveness in enhancing

probiotic viability in dairy matrices.

Microencapsulation involves enclosing probiotics within a material that acts
as a barrier, protecting them from adverse environmental conditions. The
encapsulating material can be composed of polymers, lipids, or proteins,
and the resulting microcapsules can range from a few micrometers to
several millimeters in size. The primary goals of microencapsulation are to
protect probiotics from harsh processing conditions, extend their shelf life,

and ensure their release at the target site within the gastrointestinal tract.

Spray drying is one of the most commonly used microencapsulation
techniques in the food industry. It involves dispersing probiotics in a liquid

encapsulating material, which is then sprayed into a hot chamber.
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The water evaporates, leaving behind dry microcapsules containing the probiotics. This method is favoured for its cost-
effectiveness and scalability. However, the high temperatures involved can sometimes reduce probiotic viability. To

mitigate this, encapsulating materials with good thermal stability, such as alginate or starch, are often used.

Extrusion is another popular technique for microencapsulating probiotics. In this method, probiotics are mixed with a
hydrocolloid solution (such as alginate) and extruded through a nozzle into a calcium chloride solution, forming gel
beads. This technique is particularly effective for encapsulating heat-sensitive probiotics because it operates at
relatively low temperatures. The beads can be further coated with additional layers to enhance their protective

properties.

Emulsification involves creating a water-in-oil emulsion, where the aqueous phase contains the probiotics and the oil
phase contains the encapsulating material. The emulsion is then solidified by cooling or adding a cross-linking agent.
This technique is suitable for encapsulating probiotics in lipid-based matrices, providing excellent protection against

moisture and oxygen. However, it can be more complex and costly compared to other methods.

Coacervation is a phase separation technique where two or more polymers form a coacervate phase, encapsulating
the probiotics. This method allows for the formation of microcapsules with precise control over their size and release
properties. Coacervation can be used to create multi-layered capsules, offering enhanced protection and targeted

release. However, the process can be sensitive to changes in environmental conditions, such as pH and ionic strength.

Freeze drying, or lyophilization, involves freezing the probiotic suspension and then sublimating the ice under reduced
pressure to obtain dry microcapsules. This technique is highly effective in preserving probiotic viability due to the low
temperatures involved. Encapsulating materials such as skim milk, trehalose, or maltodextrin are commonly used to
protect probiotics during the freeze-drying process. The resulting microcapsules are highly stable and can be easily

rehydrated.

The incorporation of microencapsulated probiotics into dairy products offers several advantages. Microencapsulation
enhances the stability of probiotics during processing and storage, ensuring that a sufficient number of viable cells
reach the consumer. This is particularly important for dairy products, which often undergo pasteurization and other

heat treatments that can reduce probiotic viability.

Moreover, microencapsulation can protect probiotics from the acidic environment of the stomach, allowing them to
survive and settle in the intestines. The encapsulating material acts as a barrier, preventing the probiotics from being
degraded by gastric acids and bile salts. This ensures that the probiotics can exert their beneficial effects once they

reach the target site in the gut.

Studies have shown that microencapsulation can significantly improve the viability of probiotics in various dairy
matrices. For example, microencapsulated Lactobacillus acidophilus has been found to survive better in yogurt
compared to non-encapsulated cells. Similarly, encapsulated Bifidobacterium lactis has demonstrated enhanced

stability in cheese and fermented milk products.
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Microencapsulation is a powerful technique for enhancing the viability of probiotics in dairy matrices. By protecting
probiotics from adverse conditions during processing, storage, and gastrointestinal transit, microencapsulation
ensures that consumers receive the full health benefits associated with these beneficial microorganisms. With
ongoing advancements in encapsulating materials and techniques, the application of microencapsulation in the dairy

industry is poised to grow, offering innovative solutions for the production of high-quality, probiotic-rich dairy products.
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