Cooking with Bacteria

Purpose

Students will measure and compare the pH changes that occur in raw cabbage soaked in salt water and cooked cabbage soaked in salt water. They will find that the presence of bacteria on the cabbage is necessary for the chemical reaction that changes cabbage into sauerkraut.

Time Requirements

Preparation: 30 minutes 

Measurement: 24 hours 

Analysis and Cleanup: 30 minutes 

Advance Preparation

•
Lightly wash and shred the cabbage. Boil half of the cabbage for 15 minutes and allow it to cool in the cooking water prior to the lab. Sterilize the beakers and allow them to cool. All utensils used for the lab should be thoroughly cleaned and sterilized to prevent unwanted bacterial contamination.

•
Load EasyData on the calculators.

Materials

•
Two heads of cabbage should be sufficient for the entire class. 

•
Small jars can be used instead of the beakers but the jars should be identical in size. 

•
Because this is an extended lab, you will need to have data-collection interface (CBL 2 or LabPro) connected to an AC power adapter. See the manual that accompanies the data-collection interface for specifications.

•
Install fresh batteries in the calculator and data-collection interface to ensure that data is collected in the event of a power outage.

Safety Information

•
Remind students that they should never eat or drink any materials used in the lab.

•
Have students review all safety precautions and laboratory rules.

Teaching Tips

•
Review the pH scale with students. In this lab, students measure the level of acidity of a salt solution by monitoring its pH. You should expect the data obtained by students to vary greatly, but the general trend should clearly show that the pH drops very slowly for boiled cabbage and more quickly forraw ​cabbage.

•
Be sure students understand that this lab involves fermentation. The chemical process of fermentation varies with different foods. In the production of sauerkraut, the cabbage is salted to draw out fluid. It is kept in an anaerobic environment to allow the anaerobic bacteria to produce lactic acid.

•
The shape of the graph curve depends strongly on the preparation conditions. Have students compare their graphs and discuss the reasons for the differences.

•
Stress that the purpose of this lab is to show that the presence of bacteria is essential for fermentation.

Extensions

When the measurements are completed, students can prove that it was the presence of bacteria that produced the differences in acid production by looking at samples under a microscope. Have students prepare slides by using a toothpick to place very small scrapings of each type of cabbage on different slides. Stain the samples with methylene blue for better visibility. Remind students to use very clean slides and cover slips to avoid contaminating the samples.

Pre-Lab Answers

1.
A specific strain of bacteria is responsible.

2.
It will fall because the solution would become more acidic.

3.
Boiling the cabbage kills the bacteria, resulting in less lactic acid produced.

4.
The curve of the pH of raw cabbage would fall rapidly, but the curve of the pH of boiled cabbage would fall very slowly because it has fewer bacteria to produce lactic acid.

A sample graph of the pH changes in cooked and raw cabbage is shown below.

