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Whey Protein
Functionality in
Beverages

Dairy ingredient manufacturers, Lifestyle beverage manufacturers including infant formula & sports nutrition

Whey proteins are increasingly used in the formulation of nutritional beverages such as infant formula and
sports nutrition products due to their wide range of functionalities and high biological value. However, due to
their heat sensitivity, their use can create processing and stability challenges, such as fouling on heat
exchangers or phase separation and gelation, respectively.
e Pre-heating whey proteins can improve the viscosity and heat stability of nutritional beverages that
contain whey proteins

e Pre-heating whey proteins can have a profound effect on their subsequent heat stability.
e Small amounts of calcium can have a negative effect on the heat stability.

e The aggregation of whey proteins is more influential than denaturation in determining viscosity
development during the heat-treatment of IMF.

This project helps to understand process-induced changes in the interaction of ingredients, which can
improve processing efficiency and product stability.
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During the last two decades, whey protein products have become major commodity products for Irish
ingredient manufacturers. Providing customers with exact product properties regarding stability and
processibility in complex food products can be a major competitive advantage. However, unlike caseins,
whey proteins are inherently instable with regard to processing stresses (e.g. pH, salt, shear). Minor
inconsistencies in the product characteristics (e.g. mineral content, degree of denaturation or pH) can also
be challenging during subsequent incorporation in complex food matrices, such as infant formula, causing
the uncontrolled denaturation, aggregation (mainly with caseins) and destabilisation of the food product.

e Process-induced improvements in the heat stability and viscosity of beverages containing whey
proteins
¢ Understanding of how and why whey proteins can be stabilised by pre-heat treatment

There are some known approaches to minimise whey protein instability when heated in formulated products.
For example, nutritional beverage manufacturers require protein-based ingredients that have been heat
treated under controlled conditions prior to use. This thermal pre-treatment of whey proteins causes partial
denaturation and controlled self-aggregation. The surface characteristics and reactivity of the
proteins/protein particles change, which in turn reduces their affinity to associate with casein and
themselves. This study used a systematic approach to minimise the loss of stability in nutritional formulations
due to excessive whey protein aggregation and identify key controlling factors for high viscosity
developments. It used both lab and pilot-scale heating treatment of whey protein products in the absence
and presence of caseins and additional minerals. In addition, the effect of heat-treatment on the in vitro
digestive behaviour was investigated.

e The outcome of this project demonstrated the profound effect of pre-heating on the heat-stability of
whey proteins in whey protein isolates. Heating times of 1-2 min at 75 to 105°C can increase the
heat coagulation time at 120°C by up to three times.

¢ Small amounts of calcium have a negative effect on the heat stability.

e Results showed that the aggregation of whey proteins is more influential than denaturation in
determining viscosity development during HTST treatment of IMF.

¢ Heat-induced unfolding and aggregation of whey proteins in WPI accelerates the in vitro digestion of
both B3-lactoglobulin and a-lactalbumin.

The primary stakeholders for this research are manufacturers of nutritional beverages containing whey
proteins. The study has demonstrated that pre-heating whey proteins causes unfolding and subsequent
aggregation. It is however the aggregation which is responsible for the stabilisation of the formulation
containing whey proteins. It was also shown that relatively short heating times can be beneficial for
stabilising the protein product.
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