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ABSTRACT Oxidation and subsequent rancidity of lipids rich in polyunsaturated fatty acids 

(PUFA) is a major issue in the functional food and neutraceutical industry. Therefore, incorporation 
of such sensitive functional lipids in any dietary target requires us to fabricate protective micro-
environment for these bioactive compounds. Emulsification and subsequent microencapsulation of 
oil has been widely used in industrial scale for enhanced stability of such products. Therefore, the 
objective of the current study was to stabilize the PUFA rich oil from Lepidium sativum seed using 
microencapsulation in combination with added protection from antioxidants. Optimization studies for 
emulsion preparation involved selection of a suitable wall material, homogenization speed and the 
ratio of oil to wall material with respect to viscosity, emulsion droplet size and emulsion stability. 
Microencapsulation of the omega-3 rich oil was achieved through freeze drying. Antioxidants like α-
tocopherol and phenolic extract from Nigella sativa seeds were mixed with the bulk oil to delay 
oxidation onset temperature (OOT) of the bulk oil and freeze dried oil. Microscopic observation of 
the emulsion droplets and freeze dried capsules was carried out to characterize the emulsion and 
the encapsulated product. The resultant capsules were stored under accelerated storage conditions 
of 60° C for a period of 168 hrs. Peroxide value (PV), Anisidine value (AV) and Oxidation Onset 
Temperature (OOT) were evaluated for the free and encapsulated oil to detect any oxidative 
degradation. 
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