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Abstract  
 
Phytates inhibit the uptake of essential minerals like iron and zinc. To improve the mineral 
uptakes, phytase can be used to hydrolyze phytate to series of lower phosphate esters and other 
phosphates. However, phytases are prone to degradation in the gastrointestinal tract due to their 
susceptibility to pepsin and pancreatin in the stomach. To improve the effectiveness, the phytase 
should be delivered to small intestines and encapsulating the enzyme can be a viable solution to 
deliver the enzyme to small intestine and avoid pH denaturation and proteolytic digestion. The 
objective of this study is to encapsulate the phytase using water-in-oil (w/o) microemulsions and 
evaluate the effect of type and concentration of surfactant on the enzyme activity. Pseudo-ternary 
phase diagrams of microemulsions prepared from a medium-chain triglyceride (e.g. Capmul 
MCM) will be constructed using various food-grade non-ionic surfactants (e.g. Tween 20, 
Tween 80, Caprol® 3GO, and GMO-50). Two different methods (e.g. staining method and 
conductivity measurement) will be used to identify the microemulsion type (o/w or w/o). The 
stability of the formulations will be assessed by measuring the emulsion particle size using a 
dynamic light scattering instrument. To evaluate the stability of phytase-loaded microemulsions, 
a simple poultry in vitro digestion model will be used. Furthermore, the cytotoxicity of 
formulations will be investigated by the WST-1 assay using an in vitro cell culture model. The 
results of this study are expected to reduce the need for orthophosphate supplementation for 
animals and increase the bioavailability of the minerals and improve the human health. 
 
 
 


