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Whey and whey permeate, by-products of the cheese industry, retain many nutrients of milk including lactose, soluble proteins, lipids, and mineral salts. The large quantity of nutrients are not fully utilized due to the seemingly inadequate concentration of nutrients and low value of whey products. A biorefinery process which utilizes these cheese industry by-products as substrates to simultaneously produce nisin (a natural food preservative) and lactic acid (raw material for biopolymer production) has been developed. This presentation will include the study of the fermentation process and will emphasize the optimization of fermentation conditions through statistically-based experimental designs.

A 12-run Plackett-Burman design was used to screen the important factors for nisin and lactic acid production by Lactococcus lactis subsp. Lactis (ATCC 11454) in whey-based mediums. Supplement of nutrients including yeast extract, peptone, MgSO4, and KH2PO4, were found to be the important factors affecting nisin and lactic acid formation. In the following step, a 30-run central-composite design was applied to optimize those factors. Second order polynomial models were developed to quantify the relationship between nisin and lactic acid production and the variables. The optimal values of these variables were also determined. Finally, a verification experiment was performed to confirm the optimal values that were predicted by the models. The models fit well with the experiment results.






