Brewing yeast disintegration for protein release by horizontal disk milling.
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Background and motivation: Using side streams in food processing can be beneficial from an environmental perspective1. An increasing demand for alternative proteins requires an understanding of their functional performance2. In this study, we present an approach as how to disintegrate yeast cell from brewing process to access the proteins available in those cells by using a pilot plant ball mill. We study material properties changes of the processed yeast suspensions to evaluate the process and to allow for evaluation of possible effects of the processing on the proteins present in the yeast cells.
Materials and methods: The yeast cell disintegration was carried out on a LabStar horizontal ball mill in up to 6 passages. Passage process was chosen to allow for narrowest residence time distribution and correlating precisely the specific grinding energy with the observed material properties. Yeast suspension samples were taken after the respective passages for characterization. Changes to the yeast suspension structure were studied via rotational rheometry using a concentrical cylinder geometry as well as complementary laser diffraction and dynamic light scattering characterization. Possible changes to the protein structure were studied using differential scanning calorimetry
Results and discussion: Results are shown in the form of shear viscosity curves at shear rate ranging from 100 to 102 s-1. An increase in shear viscosity with increasing number of passages is observed. A possible explanation is the release of cell components yielding an increase in dispersed particles, droplets and proteins and interaction of the latter. DSC curves covering a temperature range of 0 °C to 90 °C show an endotherm peak at approximately 61 °C. The are of this peak decrease is biggest after the 6th passage which can potentially be linked to the degradation of cell material.
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