Cheese lab

Introduction

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.

Purpose

· Determine which curdling agent produces cheese the fastest.

· Determine which curdling agent produces the most cheese.

· Examine numerical data to support predictions.

· Examine variables that can lead to invalid experiments.

Hypothesis

What curdling agent do you expect to produce the largest volume of cheese in the shortest time?  Give a justification for your prediction.


______________________________________________________________________________

______________________________________________________________________________

Materials

15 mL sterile conical tube

test tube rack

Pipet, 10 mL

Pipet, 1 mL

Pipet pump, green

Pipet pump, blue

Whole milk

Transfer pipets

Buttermilk

Renin, bovine

Chymosin, recombinant rennin

Graduated cylinder, 25 mL

Plastic funnels, short-stemmed

Filter paper, 12.5 cm

Permanent marker 

Procedure

1. Using a 10-mL pipet and pipet pump, transfer exactly 7mL of whole milk into a labeled, 15-mL conical tube.

2. Using a 1mL pipet and pump or a transfer pipette, add .25mL (250 µL) of one of the four curdling agents into the 7mL of milk.  Use buttermilk, rennin, chymosin, or more whole milk (negative control) as assigned by your supervisor.

3. Cap the tube and mix by gently inverting three times. Record this “initial time” on your data sheet.

4. Place the milk-containing portion of the tube deep into your armpit, like a thermometer, and incubate it there for at least 15 minutes.

5. Check for curdling every 5 minutes, recording the time to curdle in minutes.  To check for curdling, gently tilt the tube, being careful to not break up any curds.  Curds are large lumps of solidified milk.  After 15 minutes, place the tube upright at room temperature and check for curdling every 10 minutes.  Stop your observations after 35 minutes have passed since your “initial time.”

6. After 35 minutes, return to the lab, measure the volume of curds (solids) and whey (liquid) in the tube.  You may be able to read the volume of each directly from the tube, although it may be difficult.  Better yet, filter the curds as described below using a “whey-o-meter.”

7. Pour the whey and curds mixture through a filter paper funnel into a 10-mL graduated cylinder (your whey-o-meter).  Determine the volume of whey collected in the graduated cylinder.  By subtraction, determine the volume of curds.  Can you suggest another method to determine the amount of curds produced in each treatment?

8. In your data table, record the data for your sample plus one each of the other variable groups.  This will give you data for one experimental trial of each curdling agent.  Record the name of the person from whom you obtained the data.

9. Write your data up on the board.  Using the class data, calculate the average curdling time for each curdling agent.  Averaged data are the best answer to an experimental question. Can you explain why?

Data/Results
Initial Time: _____________



End time: _______________

	Curdling Agent
	Time to curdling (min)
	Volume of Whey (mL)
	Volume of Curds (mL)
	Technician/ Comments

	buttermilk
	
	
	
	

	rennin
	
	
	
	

	chymosin
	
	
	
	

	Milk (control)
	
	
	
	


Class Averages

	Curdling Agent:
	buttermilk
	rennin
	chymosin
	milk (control)

	Average time to curdling (min)
	
	
	
	


Data Analysis
Using graph paper or Microsoft Excel, produce two graphs: One showing the average volume of curds produced by each enzyme, and one showing average time to curdling. 

Conclusion: 

Imagine you are an employee at a cheese company and you must summarize the results of your experiments and give your supervisor the “best” answers to the scientific question asked.  Write a conclusion that thoroughly reports and analyzes the experimental data.  Following the “REE, PE, PA” method of writing the conclusion ensures a thorough discussion of the experimental results.  REE stands for “results” with “evidence” and “explanation,” PE stands for “possible errors,” and PA represents “practical applications.”


In the first paragraph of your conclusion, describe the results of the experiment (answer to the purpose question), including evidence and explanations for your findings.  Discuss how well the results support the hypothesis. (This is REE)


In the second paragraph, identify sources of errors in the procedure that may lead to variations in results or invalid data.  Identify the error and explain what might happen as a result of the error. (This is PE)


In the third paragraph, make a recommendation to the company supervisor.  Identify which curdling agent should be used for production or the target of continued testing.  Include a discussion of any adjustments in the procedures that you think may improve cheese production.  Include a proposal for the next set of experiments. (This is PA).

Name:__________________





Date: ________Per. ______








