Spray drying of coacervates made from plant-based materials
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Consumers awareness for natural and sustainable materials are constantly growing, especially in the field of food and nutraceuticals. Enrichment of consumer products with valuable active ingredients can be a way to supplement special substances which can not be ingested due to a special diet. Microencapsulation of these valuable supplements can help to physiologically deliver effective amounts of these components after consumption.
Complex coacervation is a well-established microencapsulation process yielding in up to 90 % active load and a very high encapsulation efficiency. A common disadvantage is the high-water content of the coacervate slurry, making them prone to microbial spoilage. A possibility to overcome this disadvantage without adding preservatives is drying the capsules. Because direct heat might destroy the capsules or degenerate the wall materials convective drying methods seem more suitable than contact drying. A very effective convective drying method is spray drying. However, the strong shear forces which are present during atomization might prove challenging for the spray drying of coacervates. 

Commonly used biopolymers in complex coacervation are gelatine and gum arabic. Nevertheless, gelatine does not meet the expectations as a sustainable carrier anymore due to its animal nature. Plant proteins have received tremendous amount of attention by both the food industry and costumers due to the growing awareness in the safety of animal derived food products and dietary preferences based on culture and religious beliefs1. Due to the increased complexity of the structure of plant-based proteins, compared to gelatine, there is a need to adapt the encapsulation process. Additionally, the structure of the protein will determine the surface properties of the capsule in terms of elasticity, density, brittleness and its resistance to high shear forces during the atomization in a spray drying process2.
In this study coacervates produced using gelatine and gum arabic are compared to a new and sustainable plant-based carrier mixture of potato protein and pectin. In both cases MCT oil was used as the substance to be encapsulated. The rheological properties at the interface between the oil and water phase were investigated. The coacervates were prepared and spray dried with different nozzles and different air-to-liquid ratios (ALR) representing varying shear forces during atomization. The dried coacervates were redissolved and the particle size distribution was determined and compared to the distribution before drying. Moreover, the excess surface oil was analysed. These parameters were used to determine a possible critical coacervate size which is not able to withstand the shear forces during atomization.
To produce monodisperse particles with defined particle sizes future research will focus on the preparation of coacervates by membrane emulsification. Because of the more uniform and controllable size distribution this method will improve the targeted release of the active ingredient from different food matrices.
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