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Activity B16: The Effect of Respiration on Dissolved O2 Concentrations (Dissolved Oxygen Sensor)

Concept
DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

Environment
B16 Dissolved O2.DS
(See Appendix)
(See Appendix)

Equipment Needed
Qty
Chemicals and Consumables
Qty

Dissolved Oxygen Sensor (CI-6542)
1
Sugar
5 g

Temperature Sensor (CI-6505)
1
Water, distilled or deionized
400 mL

Balance (SE-8723)
1
Weighing paper
1

Beaker, 600 mL
1
Yeast solution
5 mL

Bottle, about 1 L, with cap
1


Graduated cylinder
1


Stir rod
1


Protective gear
PS


What Do You Think?

[image: image1.wmf]The purpose of this activity is to study the effect of respiration on dissolved oxygen concentrations. What effect do you think yeast will have on the dissolved oxygen concentration in water?

Take time to write an answer to this question in the Lab Report section.
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Background

During cellular respiration, organisms break apart carbohydrates to release energy. There are two types of cellular respiration – anaerobic and aerobic. Both types begin with glycolysis in which glucose is converted to pyruvic acid. 


[image: image28..pict]
Aerobic cellular respiration requires oxygen. If yeast in a glucose solution break down the glucose during aerobic cellular respiration, the concentration of oxygen in the solution should decrease. 

Yeast are ectotherms whose metabolism is determined in part by the temperature of their surroundings. The aerobic cellular respiration in yeast is particularly sensitive to temperature. 

SAFETY REMINDERS
· Wear protective gear while handling chemicals.

· Follow directions for using the equipment.

· Dispose of all chemicals and solutions properly.
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For You To Do

Use a Dissolved Oxygen Sensor to measure the concentration of dissolved oxygen in a dilute glucose solution before and after a small amount of yeast suspension is added to the solution. Use DataStudio or ScienceWorkshop to record and display the measured data.

Compare the concentration of dissolved oxygen in the solution before and after the yeast are added.

Pre-Lab

[image: image13..pict]Put 400 mL of room temperature deionized or distilled water into a beaker. Put the Temperature Sensor into the water.

PART I: Computer Setup
[image: image14..pict]1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and turn on the computer.

2.
Connect the Dissolved Oxygen Sensor DIN plug into Analog Channel A on the interface. 

3.
Connect the Temperature Sensor DIN plug into Analog Channel B.

4.
Open the file titled as shown:

DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

B16 Dissolved O2.DS
(See Appendix)
(See Appendix)

•
The DataStudio file has a Digits display of temperature, a Graph display of dissolved oxygen concentration versus time, and a Workbook display. Read the instructions in the Workbook. 

NOTE: If you use ScienceWorkshop you need to create the ScienceWorkshop document before you record data. See the Appendix at the end of the activity.

•
Data recording is set at 10 measurements per second (10 Hz).

PART II: Sensor Calibration and Equipment Setup
Sensor Calibration

•
For calibration you will need the following: one-liter bottle, Dissolved Oxygen Sensor and soaker bottle, graduated cylinder, Temperature Sensor, water, and the table of ‘Concentration (mg/L) of Dissolved O2 at Saturation by Temperature and Barometric Pressure’ (see the last page of the Instruction Manual for the Dissolved Oxygen Sensor). 

1.
Use the software to measure the temperature of the water in the beaker. 

•
Hint: In DataStudio, select ‘Monitor Data’ from the Experiment menu. In ScienceWorkshop, click the ‘MON’ button (). 

Monitor the temperature for about thirty seconds and then record the value of the temperature. Stop measuring temperature and then remove the Temperature Sensor. 

2.
Pour the 400 mL of room temperature deionized or distilled water into the bottle. Cap the bottle and shake it vigorously for about 10 seconds to oxygenate the water. 

3.
Put 5 mL of the oxygenated water from the bottle into the Dissolved Oxygen Sensor’s soaker bottle. Insert the end of the sensor into the bottle and screw on the lid. Adjust the [image: image15..pict]end of the sensor to about 2-cm above the water in the soaker bottle. 

4.
Use the software to calibrate the Dissolved Oxygen Sensor. 

[image: image16..pict][image: image17..pict]•
In the Experiment Setup window, double-click the Dissolved Oxygen Sensor icon.

[image: image18..pict]•
In DataStudio, the Sensor Properties window will open. Click the ‘Calibration’ tab. 

[image: image19..pict]•
In ScienceWorkshop, the Sensor Setup window will open.

[image: image20..pict]5.
Shake the soaker bottle vigorously for about ten seconds. Shake off any large water drops from the membrane on the end of the sensor.

•
Check the voltage under ‘Current Reading’ in DataStudio or next to ‘Cur Value:’ in ScienceWorkshop. 

•
When the voltage stabilizes, click the ‘Take Reading’ button under ‘High Point’ in DataStudio or the ‘Read’ button in the row for ‘High Value:’ in ScienceWorkshop.

•
Refer to the table of Concentration (mg/L) of Dissolved O2 at Saturation by Temperature and Barometric Pressure. Find the value of concentration that matches the temperature of the water. (If you know the barometric pressure, use it. Otherwise, use 760 mm Hg as the pressure). Enter the value in the Sensor Setup window under ‘High Point’ in DataStudio or in the row labeled ‘High Value’ in ScienceWorkshop. 

•
Click OK to return to the Experiment Setup window.

Equipment Setup

1.
Pour the water from the bottle back into the beaker. Dissolve 5 g of sugar into the water. 

2.
Prepare to put 5 mL of the activated yeast suspension into the water.

[image: image21..pict]PART III: Data Recording
1.
Put the Dissolved Oxygen Sensor into the beaker with the sugar solution and begin stirring gently.

2.
Start recording data. Hint: In DataStudio, click ‘Start’ ([image: image5.png]


). In ScienceWorkshop, click the ‘REC’ button ([image: image6.png]


).

3.
After 30 seconds, add the activated yeast suspension to the beaker. Continue to stir the solution with the sensor while you are recording data.

4.
Record data for ten minutes or until the dissolved oxygen level reaches a minimum value and stops changing.

Analyzing the Data
1.
Use the Graph display to view your data. 

•
Hint: In DataStudio, click ‘Scale to Fit’ ([image: image7.png]


) in the Graph toolbar. In ScienceWorkshop, click ‘Autoscale’ ([image: image8.png]


) in the lower left corner of the display.

2.
Determine the minimum and maximum values of dissolved oxygen.

•
Hint: In DataStudio, click the ‘Statistics Menu’ button ([image: image9.png]


) in the Graph toolbar. The minimum and maximum values appear in the Graph legend. Hint: In ScienceWorkshop, click the ‘Statistics’ button ([image: image10.png]


) to open the statistics area. In the statistics area, click the ‘Statistics Menu’ button ([image: image11.png]


). Select ‘Minimum’, open the menu again, and select ‘Maximum’. 

Record your results in the Lab Report Section

Lab Report - Activity B16: The Effect of Respiration on Dissolved O2 Concentrations

What Do You Think?

The purpose of this activity is to study the effect of respiration on dissolved oxygen concentrations. What effect do you think yeast will have on the dissolved oxygen concentration in water?

Data Table

Item
Maximum
Minimum

Dissolved O2 Concentration
mg/L
mg/L

Questions

1.
What is the evidence that the yeast cells are alive and respiring?

2.
What happens to the yeast when the dissolved oxygen concentration reaches a minimum? Is there any evidence that the yeast cells are still alive?

Appendix: Create a ScienceWorkshop document for B16 Dissolved O2

Set Up the Sensors

[image: image22..pict][image: image23..pict]1.
In the Experiment Setup window, click-and-drag the analog sensor plug icon to Analog Channel A. Select ‘Dissolved Oxygen Sensor’ from the list of sensors. Click ‘OK’ to return to the Experiment Setup window. 

[image: image24..pict][image: image25..pict]2.
Click-and-drag the analog sensor plug icon to Analog Channel B and select ‘Temperature Sensor’ from the list of sensors. Click ‘OK’ to return to the Experiment Setup window.

Set Up the Displays

[image: image26..pict]3.
In the Experiment Setup window, click-and-drag the Graph display icon to the Dissolved Oxygen Sensor icon.

[image: image27..pict]4.
Return to the Experiment Setup window and click-and-drag the Digits display icon to the Temperature Sensor icon.
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