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RESUMEN: The present research work is focused on the extraction of bioactive compounds from wheat bran by using a 
green technology, supercritical fluid extraction, which may contribute to both, the search of new natural 
antioxidants with potential uses into the food industry as well as the upgrading of a by-product from the 
wheat milling industry. 
The commonly employed methods for the extraction of bioactive compounds are solvent extraction and 
hydrodistillation, and they usually involve the utilization of large amounts of solvents, long times and/or high 
temperatures. To overcome these disadvantages and to increase the extraction yield and extracts quality, 
different techniques have been developed in the last decades. The high process versatility without using 
organic solvents makes supercritical fluid extraction a suitable technique for the extraction of high value 
added products from a wide variety of matrices; in the particular case of this work, wheat bran.  
The study of supercritical fluid extraction applied to wheat bran has been the aim of the first part of this work, 
where the evaluation of different parameters that influence the process has been carried out. These parameters 
include the extraction conditions and operation mode as well as other parameters related to the raw material 
characteristics. 
In addition to the study of the extraction process, it has been also objective of this work the evaluation of the 
composition and quality of the extracted oil. Wheat bran is an important source of multiple components, 
many of which have been recognized as effective antioxidants. The characterization of the extracted oil and 
the evaluation of its antioxidant activity have been considered fundamental throughout the development of 
this work in order to recognize the potential use and applicability of the obtained wheat bran oil into the food 
industry, since, the same antioxidants that can be used to prevent oxidation deterioration in food can also be 
used in some cases in functional foods design.  
As a following step, and looking also for increasing the applicability of wheat bran oil, its formulation in oil-
in-water nanoemulsions has been considered. Different targets have been searched with this formulation: on 
the one hand, wheat bran extracts can be used in water systems, which due to their lipophilic character is not 
possible without using a formulation strategy and also, nanoemulsification has been described as a suitable 
way for increasing the stability and bioactivity of active compounds. These formulated systems should be 
designed taking into account physicochemical, sensory and biological characteristics and therefore, the 
optimization of the nanoemulsion composition and emulsification process and the study of the emulsions 
stability was carried out. 
In the final part of this work, the suitability of the wheat bran nanoemulsions to inhibit enzymes, which are 
related to melanosis and subsequent loss of quality and acceptability of food products, has been evaluated. As 
it has been previously mentioned, there is growing interest in replacing synthetic additives, such as sulfites, 
and that is the reason why the food industry is continuously looking for natural effective ones. Therefore, the 
effectiveness of wheat bran nanoemulsions to inhibit some enzymes has been studied, specifically, inhibition 
of a commercial mushroom tyrosinase and a directly extracted polyphenoloxidase from prawn has been 
evaluated and related to the wheat bran oil composition and the antioxidant activity of its nanoemulsions. 
 
 
 
 

 


