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10.2 Turbidity change in microbial growth in different sugars

Turbidity change in microbial growth in different sugars					            STUDENT

Introduction
The turbidity (cloudiness) of a microbial broth increases as the culture grows and the density of cells increases. This process can be monitored over time by a colorimeter.

Aim
To use measures of turbidity to monitor the growth of microbial culture over time with different sugar substrates.

Intended class time
· 60 minutes planning time including the opportunity to set up some trial cultures for growth all day or overnight. 60 minutes initial set up time for the main experiment.
· Data collection over several hours.
· 45 minutes data processing.

Chemicals
	Yeast suspension
	No known hazard

	20% sucrose
	No known hazard

	20% glucose
	No known hazard

	20% galactose
	No known hazard

	20% fructose
	No known hazard

	20% sorbose
	No known hazard



Equipment (per group)
· Colorimeter
· Cuvettes
· Clock
· 20% solutions of sucrose, glucose, galactose, fructose and sorbose
· Starter culture of yeast
· Pasteur pipettes
· 12 boiling tubes
· Distilled water
· Thermostatically controlled water bath

Health and Safety
· The starting materials present no known hazard.
· When cultured, pathogenic contaminants may be present
· Wash your hands thoroughly after carrying out the activity
· Follow instructions from your teacher on other safety precautions
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Procedure
1. Design an investigation, based on the equipment provided, into how different sugar substrates affect yeast growth rate.

In your experimental design consider:
a. Your independent and dependent variables
b. Your control variables and how you will attempt to manage these
c. The advisability of completing some trial runs with your culture to see how rapidly it grows
d. The need for any additional equipment – check whether this is available
e. The time required to complete your experiment – check with your teacher how much lab time is available

2. Carry out any trials and modify your experimental design in the light of the results.

3. Complete your main experiment and data collection.

4. Use Excel or a similar graphing software tool to produce growth curves from your data. Produce graphs to show the difference between linear plots and semi-log plots of growth curves.

Extension questions
1. Briefly describe each of the sugars you have used.

2. The sugar stock solutions were all provided as 20% solutions. For glucose, galactose, fructose and sorbose this is approximately the same as 0.10 mol dm-3. However a 20% solution of sucrose is approximately 0.05 mol dm-3. Why is it more valid to compare equal concentrations of sugars by weight rather than moles in this investigation?

3. Discuss your results with reference to the chemical nature of the different substrates.

4. What factors reduced the validity of your investigation? How would you (or how did you) address these issues to make the investigation more valid?


What to record
As evidence for the Practical Endorsement, you need to have evidence of the data logging you have done, the graph with any annotations, your calculation(s) and discussion. All work should be clearly dated.

In addition you should have considered the above questions as the answers to these questions will aid you in preparation for your written examinations.

This document may have been modified from the original – please check the master version on the OCR qualification page if in doubt.
© OCR 2016		Page 2	v2.0 – Feb 2020
image1.png
OCR

Oxford Cambridge and RSA




