Animal fat replacer for vegan sausage analogues – influence of protein content on textural and viscoelastic properties of emulsion gels
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Consumption of meat and processed meat products has become target of debate in the recent years for several reasons. Meat-based foods generally require more energy, land use, and water resources than plant-based meals. For instance, a large extend of deforestation of the Amazon rainforest can be can be linked to cattle ranching. Especially regarding the fact that our growing world population is anticipated to reach over 9 billion people by the year 2050. Under these circumstances a reduction in meat production seems inevitable1. However, meat and processed meat products are an integral part of many people’s diet. Providing plant-based products that resemble the organoleptic and sensory properties of traditional processed meat products could help to shift the human diet towards less meat consumption.

Such products require technologies to structure liquid oil to a soft-solid material. Animal fat, which consists of, mainly saturated, triacylglycerides embedded in a network of adipose tissue, confers textural and organoleptic properties to products that cannot be obtained when simply replacing the solid fat with liquid oil. One possibility for oil structuring is the preparation of so-called emulsion gels. Emulsion gels are viscoelastic materials in which oil droplets are embedded in a gel matrix.

In order to obtain the desired mouth feel and texture animal fat replacers need certain textural characteristics that might even differ on the type of product they are intended to be used in. Our studies aim to elucidate the parameters that can be used to influence the textural properties of protein-stabilized emulsion gels in order to enable the food industry to tailor these properties of fat replacements for various products.

In our research we have therefore prepared emulsions with a total lipid content of 70% (w/w) using soy protein isolate as an emulsifier. Emulsions were gelled in order to obtain a soft-solid material and the microstructure, rheology, and texture were investigated. The amount of protein was varied which influenced the interactions of the gel network between proteins on the oil-water-interface and proteins in the surrounding aqueous phase.
Our results show that the amount of protein used to stabilise emulsion gels strongly influences their rheological, textural and fracture behaviour which will impact properties important for processing as well as during consumption of products. The results increase the understanding that food manufacturers need to produce appropriate animal fat replacers for meat analogues.
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