Food Science Experiments for High School Sciences

Experiment 5 

Sour Cream Chemistry

-
Acid Titration

-
pH Measurement
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New Zealand Institute of Food Science and Technology (NZIFST)
 Student Worksheet
Learning Objectives

In this experiment you will learn the principals behind the production of sour cream and gain experience in acid titrations and pH measurement.

Student Activities
1. Preparation of sour cream

2. Lactic acid Titration to determine total acidity

3. pH measurement - using either pH meter or Universal indicator

Part 1: Preparation of Sour Cream from Fresh Cream
Aim
To follow the physical and chemical changes that occur as the activity of lactic acid bacteria mediate the conversion of fresh cream into sour cream.

Introduction

In this experiment the initial inoculum of lactic acid bacteria will come from a sample of sour cream or cultured buttermilk added to fresh cream.

Materials

Beaker (400ml) (2)

Spatula

Commercial Sour Cream (60 – 80 g)

Fresh Pasteurised Cream (2 x 250ml bottle)

Water bath

Method

Day 1:

1. To a 400ml beaker add 180ml of cream and 20g of sour cream

2. Cover and incubate a 25oC for 24 hours

3. Incubate overnight at 25oC

Day 2:

1. Mix together fresh cream and sour cream as outlined above for day 1 but do not incubate the sample

2. Examine and smell the incubated sample from yesterday, the un-incubated sample just prepared, the fresh cream and the commercially prepared sour cream and complete Table 1.

You may like to use some of the following words to describe the physical characteristics, colour or aroma of the two samples.

Light cream, yellowish, cream cheese, dairy, yoghurt, fruity, fermented, liquid, flowing, solid, thick, viscous, gluggy, watery, acidic, uniform, heterogeneous, lumpy, smooth.

Table 1.  Product Characteristics 

	Product
	Colour
	Smell
	Physical appeArance

	Cream


	
	
	

	Un-incubated sample


	
	
	

	Incubated Sample


	
	
	

	Commercial Sour Cream


	
	
	


Part 2: Determination of Lactic Acid Concentration in Fermented Food
Aim
To determine the concentration of lactic acid in a fermented food product by acid base titration.

Materials

100ml Conical flask with a wide neck and a stopper (12 per group or use 1 flask and rinse well between samples).

1 x Burette

Measuring cylinder

Phenolpthalein in dropper bottle

Filter paper  (for white background)
0.1M Sodium hydroxide (NaOH )

Distilled water

Balance

Samples from Part 1.

Sour Cream  (commercially prepared) (30 g)

Cream (commercially prepared) (30 ml)

Sour cream and cream sample un-incubated (30 g)

Sour cream and cream sample after incubation (30 g)

Method 
1. Weigh out 10g of product to be tested and add to a conical flask.

2. Add about 30 ml of distilled water to the sample (why is not important to know the exact amount of water added) and mix well by shaking.

3. Add 5 drops of Phenolpthalein indicator.

4. Fill the burette with 0.1 M Sodium hydroxide solution

5. Titrate until the solution until it retains a very slight pink tinge after mixing.

6. Record the volume of Sodium Hydroxide used.

7. Repeat the titration for each sample three times

8. Calculate the percentage of lactic acid in the sample using the equation below (show all working) and add the values you obtain to Table 2.

% acid = (ml of NaOH used) (conc NaOH) (0.090 this is the milli equivalent weight of lactic acid) (100)
                                                       Weight of Sample

For example if 13.7 ml of 0.1 N NaOH is used to titrate 10 g of sample the equation is


% acid = 13.7 x 0.1 x 0.090 x 100

                                          10



=  1.2%

Table 2.  The lactic acid concentration in the foods tested.

	Product
	Volume of 0.1 N NaOH used  (ml)
	Lactic acid Concentration (%)

	Cream

Sample 1 

Sample 2

Sample 3

Mean Value
	
	

	Sour Cream 

Sample 1

Sample 2

Sample 3

Mean Value
	
	

	Un-incubated sample

Sample 1

Sample 2

Sample 3 

Mean Value
	
	

	Incubated Sample

Sample 1

Sample 2

Sample 3

Mean Value
	
	


Part 3.  Measurement of pH 
Materials

pH meter or universal indicator

Beaker (100 ml)

Stirring rod

Measuring spoon

Distilled water

Samples from Part 1.
Sour Cream  (commercially prepared) (3 table spoons)

Cream (commercially prepared) (3 table spoons)

Sour cream and cream sample un-incubated (3 table spoons)

Sour cream and cream sample after incubation (3 table spoons) 

pH Meter method

1. Add about 1 tablespoon of the sample to a beaker

2. Add about 50 ml of distilled water to the sample (why is it not important to know the exact amount of water added ?) and mix well by stirring

3. Measure the pH using pH meter and record your results in Table 3.

Universal Indicator Method

1. Follow steps 1 and 2 above (no need to make a fresh solution if already prepared.
2. To the sample add 3 drops of universal indicator.

3. Compare the colour the sample turns to the colour chart provided with the indicator and record the estimated pH of sample in Table 3.
Table 3.  Estimated pH of the samples tested.

	Product
	pH meter
	Universal Indicator

	
	
	Colour
	pH

	Cream


	
	
	

	Sour Cream


	
	
	

	Un-incubated sample


	
	
	

	Incubated sample


	
	
	


Questions

1. List the advantages of fermentation.

2.
Write an equation for the acid base reaction between Lactic acid and Sodium Hydroxide  (The product formed is Sodium Lactate)

3.
What is pH?
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