Bioethanol production on cheese whey using an Algerian yeast strain isolate
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Abstract

The bioethanol is considered as an important renewable energy source for future. In this study, cheese whey, a dairy industry waste, was utilized as substrate to produce bioethanol using an Algerian yeast strain Saccharomyces cerevisiae DIV13-Z087C0VS. Before starting the alcoholic fermentation, lactose, main sugar of whey, has been hydrolyzed enzymatically with β-galactosidase to obtain fermentescible sugars glucose and galactose. Then, the batch fermentation was conducted under the following operating parameters such as temperature 28.38°C, pH 4.31 and yeast extract supplement 0.4 % (w/v).

The results of physicochemical and biochemical analyzes of whey showed on the one hand its richness to the nutrient compounds; protein (3.56 ± 0.02 g/l), lactose (58.50 ± 0.50 g/L), total nitrogen (g/l) (0,575 ± 0,025) and mineral salts (Na = 0.734 ± 0.014, Ca =1.590 ± 0.005, K = 0.082 ± 0.002, Zn = 0.001 ± 0.000, Mg = 0.186 ± 0.006, P = 0.858 ± 0.008, Cl =1.611 ± 0.090) and on the other hand , it is characterized with high values of Biological oxygen demand (BOD5)  and Chemical  oxygen demand  (COD) which are  48,55 ± 0,45 g d’O2/l and 73 ± 0,60  g d’O2/l).
Under optimized conditions, the batch fermentation gave the highest ethanol concentration of 18.31 g/l with highest values of volatile compounds such as acetaldehyde 10.51mg/l, propanol 10.76 mg/l, 2-methyl-1-butanol 23.17 mg/l, 3- -methyl-1-butanol 41.94 mg/l, 2- methyl- 1-propanol 31.81 mg/l and ethyl acetate 2.24 mg/l. Furthermore, the production of bioethanol on same conditions on cheese whey powder (CWP) of 20 % (w/v) gave a concentration of 64 g/l. This finding demonstrated that cheese whey can be used as a sustainable feedstock for biorefineries. 
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