
PRO1610: Entrapment of Heart Healthy Oils using Lentil Protein Isolate by Spray Drying 

 

With an increased awareness of the link between the consumption of omega fatty acid-rich oils and 
health, the food industry has been developing innovative strategies for raising their levels within the diet. 
Microencapsulation is one approach used to protect those oils from oxidative deterioration, and to 
improve their ingredient properties (e.g., handling and sensory). Spray drying is the most commonly used 
technique to develop microcapsules. The overall goal of the proposed research is to re-formulate the lentil 
protein-based wall material for entrapping omega-3 fatty acid-rich oils (e.g., canola, flaxseed, and fish oils) 
to delivery higher payloads that range between 20 and 40% payload.  
The project is being carried out in three phases: 1) microcapsule wall re-formulation; 2) improved oxidative 
stability of oils using synthetic or natural anti-oxidants; and 3) scale up to the pilot plant scale, followed 
by product development. To date, phase 1 has been completed in two studies. In the first, canola oil (model 
oil) was encapsulated using a mixture of lentil protein isolate (LPI) and maltodextrin (MD) with/without 
lecithin and/or sodium alginate (SA) by benchtop spray drying. Initially, emulsion and microcapsule 
properties as a function of oil concentration (20%-30%), LPI concentration (2%-8%), and maltodextrin 
concentration (9.5%-18%) were characterized by emulsion stability, droplet size, viscosity, surface oil, and 
entrapment efficiency. Microcapsules with a 20% oil content, 2% LPI, and 18% MD were shown to have 
the highest entrapment efficiency, and selected for further re-design by different emulsion preparation 
conditions and wall ingredients (LPI, MD, lecithin, and/or SA). The combination of LPI, maltodextrin, and 
sodium alginate represented as the best wall material to produce microcapsules with the highest 
entrapment efficiency (~88%). Overall, the physical properties, oxidative stability, and morphology were 
investigated on the LPI-MD-SA microcapsule versus the LPI-MD microcapsules. The LPI-MD-SA 
microcapsules exhibited much better oxidative stability and stronger wall structure than the LPI-MD 
microcapsules. 
In the second study, the lentil protein isolate-based microcapsule design was used as a platform for 
entrapping different types of omega fatty acid-rich oils (e.g., canola, fish, and flaxseed oils), and to 
characterize differences in the physical properties, storage stability, and in vitro release behavior. All 
microcapsules displayed similar physical properties. Free fatty acid content, peroxide value, 2-
thiobarbituric acid reactive substances, and accelerated oxidation test were investigated between the 
free and encapsulated oils to determine protective effects from microencapsulation, and found the wall 
material provided the greatest protective effect to the fish oils relative to the others. Based on an in vitro 
release assay, it was found that the different oils had different release properties under simulated 
conditions. Overall, it was concluded that the capsule design could be potentially used as a universal 
platform to deliver more healthy oils. Work on phase two of the project is on-going. 


