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using both proteinase-positive and proteinase-negative strains of
Lactococcus lactis ssp. lactis C2. Productivities were 1.5- to 3.5-
fold larger with immobilized cell bioreactors than with free cell bioreactors because of higher cell
densities, although specific productivities were lower for immobilized cells. Productivity increase
was larger for proteinase-negative cells, which do not grow as well as free cells in milk. However,
high densities can be immobilized, resulting in productivities of immobilized proteinase-negative
cells that were similar to those of proteinase-positive cells. Free proteinase-negative cells
responded to amino acid and peptide supplementation by increasing productivity (5-fold), but the
immobilized cells did not respond proportionally, suggesting that free cell activity was limited by
substrate availability but that immobilized cells were limited by product inhibition.
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