
Biotechnology 

Lab 1: Making Your Whey With Cheese  

 
Background 
 
In this lab, you will investigate the evolution of cheese-making technology.  The cheese-making 
industry is huge and has a great number and variety of products.  Cheese-making is a good 
example of how biotechnology has improved an industrial process. In the past, people made 
cheese simply by letting the naturally occurring bacteria in milk turn the milk sour. In that 
process, the bacteria use milk sugar (lactose) as an energy source and product lactic acid, a 
waste product. Lactic acid also causes the mixture of have a mild to slightly bitter taste. Along 
with other flavorful compounds, the lactic acid gives the cheese a characteristic flavor. 
 
The milk bacteria produce special enzymes (protein that speed reactions) that convert the 
lactose to lactic acid. Lactic acid has a low pH (the hydrogen ion concentration or a measure of 
the acidity) and causes the milk protein casein, to denature (unwind) and fall out of solution. 
Other enzymes, called proteases, may also act on casein. Proteases cleave (cut) proteins, such 
as casein, into smaller fragments that will also fall out of solution. The lumps of denatured 
casein are called curds. Curds are pressed together to form cheese. The liquid remaining after 
curdling is called whey.  
 
Using early methods, cheese makers started new batches with a small amount of cheese 
(containing the enzyme-producing bacteria) they had saved from a batch of curdled milk that 
produced a good cheese. Although some cheese is still produced in this fashion, today, most 
commercially made cheese is produced in one of the four ways listed below. In each method, 
sterilized milk is used as a starting reagent. 
 
Lab Objectives 
 

• To determine which curdling agent produces cheese the fastest.  
• To determine which curdling agent produces the most cheese.  
• To examine numerical data to support predictions.  
• To examine variables that can lead to invalid experiments.  

 
Making Cheese Methods 
 
The Leave-it-to-Chance Method: The milk may simply be left to age, exposed to air and naturally 
occurring bacteria. 
 
The Bacterial-Culture Method: New batches of cheese are started with specific cultures of 
selected bacteria. These "known" bacteria also make the enzymes that curdle milk. Buttermilk 
has a good culture of Lactobacillus bacteria and can be used as a "starter". 
 
The We-Need-a-Cow-Stomach-for-This Method: New cultures may be started by the addition of 
purified enzymes, such as rennin, which is retrieved from the cells lining the stomachs of calves.  
Rennin is a type of protease, and like other proteases, it cleaves the casein into small fragments 
that settle out as curds. When calves nurse (yes, baby cows drink their mother's milk), their 
stomach cells produce rennin to digest the milk protein. To retrieve the calves' enzyme for 



commercial use, companies grind up the calf stomachs and purify the rennin enzyme from all 
the other compounds made by the cells (why is this process disadvantageous?). For this reason, 
some vegetarians and vegans do not eat rennin cheeses. There are many rennin cheeses, 
including Asiago, most brie, most cheddar, and Roquefort. 
 
The Genetically-Trick-Fungus-Into-Making-Cow-Enzyme Method: New cultures may be started 
by adding purified enzymes produced by genetic engineering. Scientists found the DNA code 
for the cheese-making enzymes produced by calves in regular cow cells. They cut out the cow's 
rennin cheese-making gene and inserted it into fungus cells. Fungus cells then read the cow 
DNA and synthesized the rennin enzyme, which scientists called "chymosin". Then, cheese 
makers used the genetically engineered enzymes to speed curdling. Now, fungal cultures 
(growing fungus cells) produce the curdling enzymes in a faster, cheaper manner, and in larger 
amounts than can be produced inside multicellular organisms.  Chymosin cheeses include Jack, 
mozzarella, most Swiss cheeses, plus many others. 
 
Scientists work to create new and improved versions of cheese-curdling enzymes, as well as to 
improve the yields and qualities of cheeses. Modern-day cheese makers want to produce large 
amounts of high-quality cheese in the most economical way. 
 
Hypothesis 
 
In the space below, predict which curdling agent will produce the largest volume of cheese in 
the shortest amount of time. Record your hypothesis in your lab notebook. 
 
______________________________ will produce the largest volume of cheese in the shortest 
amount of time because _________________________________________________________.  
 
Materials 

 Test tubes (4 test tubes per student team) 

 Plastic transfer pipettes (4 per student team) 

 Whole milk (about 40 mL per student team) 

 Buttermilk (about 1 mL per student team)  

 Rennet Solution  (1 Junket tablet in ½ cup water) 

 Chymosin Enzyme 

 Incubator, 37°C 

 Test tube rack (1 per student team) 

 10 mL graduated cylinders (2 per student team) 

 Filter paper (4 pieces per student team) 

 Funnel (1 per student team) 

 Timer (1 per student team) 

 Parafilm for test tubes  

  



 
Procedure 
 

1. Label test tube #1 “Milk + Milk.”  This tube contains the control. 

2. Label test tube #2 “Milk + Buttermilk.” This tube contains a variable being tested. 

3. Label test tube #3 “Milk + Rennet.”  This tube contains a variable being tested. 

4. Label test tube #4 “Milk + Chymosin.” This tube contains a variable being tested. 

5. Using a plastic transfer pipette, transfer 7 mL of whole milk into each test tube. 

6. Add 0.25 mL (250 µl) of milk to test tube #1.  Cap the tube and invert 3 times 

7. Add 0.25 mL (250 µl) of buttermilk to test tube #2.  Cap the tube and invert 3 times 

8. Add 0.25 mL (250 µl) of Rennet solution to test tube #3.  Cap the tube and invert 3 

times. 

9. Add 0.25 mL (250 µl) of chymosin enzyme to test tube #4.  Cap the tube and invert 3 

times. 

10. Place all tubes from all student teams into a 37°C incubator.  Check the tubes in 20 

minutes to estimate the percent of curds formed for each treatment.  Curds are the 

solidified lumps of milk.  Record your estimates in Data Table 1.  Collect data from the 

other student groups to complete the first data table. Find the average percent of curds 

formed in 20 minutes. 

NEXT CLASS 

11. Measure the total volume of curds (solids) and whey (liquid) together in a graduated 

cylinder.  Record your data in Data Table 2. 

12. Using a plastic funnel and filter paper cone, pour the curds and whey mixture through a 

filter paper funnel into a second graduated cylinder.  Record the amount of whey 

(liquid) in mL in Data Table 2.  Take the total volume of the mixture and subtract the 

amount of whey to determine the amount of curds.  Record the amount of curds in Data 

Table 2. Calculate the percent curds formed. 

See separate sheet for data tables. 
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Data Analysis 
 
1. Produce a bar graph that shows the volume of curds produced by each treatment. Label the x 
and y axis and include an appropriate scale and title. 
 
2. How well did the experiment support the hypothesis? Explain. 
 
3. Averaged data are the best way to answer an experimental question. Explain why. 

http://biology.clc.uc.edu/fankhauser/cheese/Rennet/Rennet.html


 
4. Compare your data for volume of curds produced by each treatment with another group. 
How do the values compare?  
 
5. Do you think the whey-o-meter was adequate for an accurate determination of whey volume 
and, indirectly, curd volume? Why or why not? If yes, explain why. If no, suggest a better 
system to determine the volume of curds or the volume of whey. 
 
Conclusion 
 
Address the following in each paragraph of the conclusion: 
 
Paragraph 1: 
 Describe the results of your experiment. Include evidence (data) and explanations. 
    Discuss how well the results support the hypothesis. 
 
Paragraph 2: 
    Identify the sources of error AND explain what might happen as a result of this error. 
    ex: "Too much rennin was added. This may have caused the milk to curdle faster than 
expected because more the ratio of curdling agent to milk was higher than in any other 
experimental group." 
 
Paragraph 3: 
    Imagine you are an employee at a cheese company. Make a recommendation to your 
company supervisor about which curdling agent should be used for production of cheese or the 
target of continued testing. 
 
Be sure to sign and date your lab notebook. 
 

 


