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Nanoemulsions for the delivery of bioactive compounds are particularly suitable for food applications, because these can be fabricated with food compatible ingredients and by scalable top-down approaches such as high-pressure homogenization (HPH).
The objective of this study was to evaluate the conditions of HPH for optimizing the particle size (PS) of linseed oil nanoemulsion. First, a Plackett Burman factorial design was carried out to identify the factors with a significant effect on the PS. The factors oil concentration (5-10%), emulsifier concentration (0.2-0.5%), homogenization pressure (700-1400 bar), passing times (2-4 passes) and type of emulsifier (Tween 20-80) were evaluated. The coarse emulsion of linseed oil, water and emulsifier (5000 rpm, 10 min) was fed to a laboratory unit HPH. The PS was measured in a Malvern Zetasizer Nano ZS and the data obtained were analyzed with the software Expert Desing 6.0. The model obtained was significant with a coefficient of determination (R2) of 0.99. All the factors studied showed a significant effect (p<0.05) on the PS response. To optimize the HPH conditions an experimental Taguchi design was applied using the criterion smaller is better with a matrix L4(23) with three-independent variables: emulsifier concentration (Factor A, 0.2-0.5%), oil concentration (Factor B, 1-5%), and homogenization pressure (Factor C, 700-1400 bar). The lowest PS  was obtained with the high emulsifier concentration (0.5%), low oil concentration (1%) and high homogenization pressure (1400 bar). This combination ensures optimal process conditions for obtaining nanoemulsions. The ANOVA demonstrated that the R2 for the factors C, A and B were 57.8, 29.9 and 12.2%, respectively. R2 of 99.9% for these three variables was significant (p<0.05) indicating a high association of factors with the PS. 
Our results confirm that Taguchi’s methodology can be used in the quality control of HPH nanoemulsion development.
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