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Short description of possible research topics for a PhD:
Problem statement:Self-sufficiency and food security is a major issue that requires exploring
new nutritional resources. Insects and larvae are sources of protein and lipid and would be the
ideal, nutritious and ecological food. The production of food grade functional proteins and
other high-value ingredients requires the development of insect extraction and purification
processes.
Objectives of the PhD thesis:The overall objective of this research is to conduct a detailed
expertise of insect fractionation process by considering technical feasibility and energy
performance. Given the range of by-products that can be separated from insects, this project
aims to extend the scope of the study towards an insect biorefinery design.Thanks to a
thermomechanical fractionation it is possible to obtain a delipidated protein meal. This
product must be dried in order to be stored safely and then used as an ingredient or additive
for animal feed. In addition, the isolated lipids can be recovered as liquid-fuel to produce a
heating utility (steam or hot water). Lipids can also undergo an esterification transformation
to be upgraded to biofuel potentially used in cogeneration process.The specific tasks are:
(a)conduct air- and SHS- drying experiments by using a lab-scale dryer and find out the effect
of various process parameters on the drying kinetics and the product quality. (b) Develop a
mathematical model, to predict the temperature and the moisture profiles of the drying
product. (C) investigate the energy efficiency by combining drying technology using SHS and
air at low temperature, and to determine operating conditions that maximize the net energy
gains while satisfying constraints on the product quality. (D) Perform an energy assessment to
evaluate the possibility of producing a biofuel from the lipid fraction and ensure an energy
self-sufficient for the insect biorefinery.
Required background of the student: (food technology, biotechnologies)
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