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PAG10 Investigation using a data logger OR computer modelling
 10.3 Measuring pH change during yoghurt production

Measuring pH change during yoghurt production					TEACHER/TECHNICIAN	Notes for all OCR PAG activities
· These practical activities are not controlled assessments, do not need to be carried out under exam conditions and can take place as part of normal teaching and learning.
· Students can collaborate during the activities but each student must individually demonstrate competence in each of the practical skills being assessed (see Practical Skills below). 
· It is possible for a student to achieve some but not all of the practical skills involved in an activity (and this can be recorded as individual skills achieved or not achieved in the OCR PAG Tracker).
· The practical activities can be adapted by the Centre to make use of the materials and equipment available in the Centre. If adaptations are made to this practical, please be aware that this may affect the practical skills and/or assessment criteria covered. 
· Centres are free to carry out alternative practical activities to fulfil any of the required practical skills / assessment criteria (see below for those covered in this practical activity).
· Centres should trial each activity before giving it to students. 



Introduction
Fermentation of lactose in milk by bacteria such as lactobacillus lowers the pH of the culture and transforms milk to yoghurt. In this activity students will monitor this process over time using a pH probe connected to a data logger.

Aims and skills covered
· To use a pH meter and a data logger to record the changes in pH as milk is turned to yoghurt by bacterial action.

Intended class time
· 60 minutes total time: 30 minutes for the first session, at least 48 h for room temperature incubation and 30 minutes for the last session.

Practical Skills
· 1.2.1 (a) Apply investigative approaches and methods to practical work
· 1.2.1 (b) Safely and correctly use a range of practical equipment and materials
· 1.2.1 (d) Make and record observations/measurements
· 1.2.1 (e) Keep appropriate records of experimental activities
· 1.2.1 (f) Present information and data in a scientific way
· 1.2.1 (g) Use appropriate software and tools to process data, carry out research and report findings 
· 1.2.1 (j) Use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification
· 1.2.2 (a) Use of appropriate apparatus to record a range of quantitative measurements (to include time and pH) 
· 1.2.2 (c) use of laboratory glassware apparatus for a variety of experimental techniques to include serial	dilutions
· 1.2.2 (l) Use of ICT such as computer modelling, or a data logger to collect data, or use of software to process data





CPAC
2, 3 and 4

Links to the specifications
Biology A
· 5.2.2 (c) The process and site of glycolysis
· 5.2.2 (i)(i) The process of anaerobic respiration in eukaryotes
· 6.2.1 (e) The use of microorganisms in biotechnological processes

Biology B
· 4.1.1 (a) An outline of glycolysis as an enzyme controlled metabolic pathway
· 4.1.1 (e) An outline of the process of anaerobic respiration in muscle cells and in yeast

Mathematical Skills
M0.1 Recognise and make use of appropriate units in calculations
M3.2 Plot two variables from experimental or other data
M3.6 Draw and use the slope of a tangent to a curve as a measure of rate of change

Chemicals
	Label 
	Identity 
	Hazard information 

	Milk 
	Whole milk
	No known hazard.

	Starter culture
	Live yoghurt
	No known hazard.



Equipment (per group)
· Data logger with pH probe
· Milk
· Starter culture of live yoghurt
· Spatula
· 250 cm3 Beaker
· Aluminium foil

Health and Safety
· Health and safety should always be considered by a centre before undertaking any practical work. A full risk assessment of any activity should be undertaken including checking the CLEAPSS website (https://www.cleapss.org.uk).
· [bookmark: _GoBack]The starting materials present no known hazard. Unless the incubation is carried out in a dedicated food technology area the end culture must be treated as contaminated and disposed of safely. The end product should not be eaten.

Notes
· UHT milk is ideal for this activity, being easy to store and giving excellent results. 
· Semi-skimmed or skimmed milk can be used instead of whole milk. The consistency of the resulting yoghurt may vary but the fermentation of lactose will still occur and a measurable pH drop will be observed. 
· As an extension of this activity it would be interesting to investigate any differences due to the type of milk used by setting up parallel cultures with whole, skimmed and semi-skimmed milk, UHT and pasteurised. 
· The starter culture live yoghurt should contain Lactobacillus delbrueckii subsp. bulgaricus and/or Streptococcus thermophilus bacteria.
· 250 cm3 beakers have been specified as they will accommodate all probes and the relatively broad base makes them more stable than smaller vessels but, depending on the size of the pH probe, 100 cm3 beakers or even boiling tubes could be used suitably clamped or racked to prevent toppling.
· Please check the instructions for using your pH probes and data loggers and provide guidance for students. Calibration using buffers of known pH may be necessary for accurate readings.
· Room temperature incubation is specified in the student procedure. If you have space in 25˚C incubators for these cultures and can either fit the data loggers in too or can route the connecting wires out past the door seal that will speed up the fermentation.

Answers to extension questions
Answers to the extension questions on student sheet are available on Interchange in the Science Coordinator Materials area. 


Records
As evidence for the Practical Endorsement:
· Students should not need to re‐draft their work but rather keep all their notes as a continuing record of practical activity.
· Students should have:
· their graph of pH against time
· their calculation(s) of rate(s) of change of pH
· discussion including reference to data.

In preparation for the indirect assessment of practical skills in the written examinations, and to help students develop their understanding of the underlying biological theory, students should answer the extension questions and ensure that their data are recorded appropriately, for example the correct format of tables, graphs, units and significant figures.



Document updates
V1.0	15 May 2016	 Original version
V2.0         17 Feb 2020   	Answers removed from teacher document and added to separate file on Interchange. No other changes have been made.

This document may have been modified from the original – please check the master version on the OCR qualification page if in doubt.
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