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ABSTACT 
 
 The current research on production of ethanol from dairy waste was achieved for cost-

effective and eco-friendly reasons, generally for its usage as an alternate to petrol centered 

fuel. In this research, ethanol production on whey utilizing S. cerevisiae was studied. First, 

prior to fermentation, lactose, chief sugary constituent of the whey, must be enzymatically 

hydrolyzed with lactase (β-galactosidase) to gain the fermentable sugars galactose and 

glucose. Second, the experimental work was based on the Central Composite Design (CCD) 

to evaluate the effects of various process parameters such as glucose (1-5g), yeast extract 

(0.5-2.5g), pH (4.5-6.5), incubation period (3-7days) and inoculum size (1-5ml) on ethanol 

production. Lastly, the data gained from CCD design was imperiled to analysis of variance 

(ANOVA). Results indicate that, all the studied factors had important effect on the ethanol 

yield with probability (P) value less than 0.05. Moreover, optimized results show that optimal 

values of glucose, yeast extract, pH, and incubation period and inoculum size were 

investigated 3g, 1.5g, 5.5, 5days and 3ml respectively. Under these optimal conditions, 

fermentation process produced significant ethanol concentration of 9.753 g/100ml after 5 

days of incubation.  
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INTRODUCTION 

1.1 What is whey? 

 Whey is watery remnant formed during the isolation of casein and fat from the milk, 

mainly contributes to dumping issues in livestock trade and needs traditional and cheap 

resolutions. Whey contains 85-95% of total milk and holds 55% milk nutrient substances. 

These nutrients contain 4.5- 5 % w/v lactose, 0.6- 0.8 % w/v hydrophilic proteins 0.4- 0.5 % 

w/v lipids and 8- 10 % w/v inorganic salts. Whey indicates a significant threat to environment 

due to its production in large amount, also it contains significant organic component. 

Biological oxygen demand (BOD) of whey is 35,000 ppm and chemical oxygen demand 

(COD) is 68,000 ppm (Dahiya & Vij, 2012). 

 Cheese whey consists of approximately (7%) total solids which contain proteins (10-

12%), inorganic salts (8%), and fat (3%) and (74%) minerals (S. H. KIM, Morr, Seo, & 

Surak, 1989). Key proteins ß-lactoglobulin and a-lactalbumin along with bovine serum and 

immunoglobulins are also present in whey. Other significant trace proteins including 

lactoferrin are also present in whey (Onwulata & Huth, 2008).  
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