
Lab Activity: Operate and Monitor a Mini Bioreactor
BATCH RECORD
Group Name/Number: _______

Signature reference log for group members
	Print name
	Signature
	Initial
	Date

	
	
	
	

	
	
	
	


5.0 Materials and Equipment
Materials Used

	Item #
	Item description
	Quantity required

	5.1
	Baker’s yeast 
	2.1  g

	5.2
	Sugar in the Raw™
	

	5.3
	Soy Flour


	

	5.4


	Water
	100 mL


Equipment Log
	Item #
	Item description
	Quantity required
	Collected by: Initial/Date

	5.5
	250 mL Shake Flask
	1
	_____/______

	5.6
	Thermometer
	1
	_____/______

	5.7
	One-Hole Stopper (*7)
	1
	_____/______

	5.8
	Tubing (silicone and polypropylene)
	1
	_____/______

	5.9
	100 mL graduated cylinder
	1
	_____/______

	5.10
	1000 mL beaker
	1
	_____/______

	5.11
	Timer or clock
	1
	

	5.12
	Microwave or hot plate (centrally located)
	1
	

	5.13
	Scale (centrally located)
	1
	


6.0 Procedure

Flask Preparation

	Step #
	Task
	Amount/

Weight
	Performed by:

initial/date

	6.1


	Weigh the yeast using the scale.


	
	_____/____

	6.2
	Weigh the sugar using the scale. 
	
	_____/____

	6.3
	Weigh the flour using the scale.
	
	_____/_____

	6.4
	Fill the shake flask with 100mL of water using the graduated cylinder to measure the water.


	
	_____/_____

	6.5
	Place flask with measured water in microwave for 20 seconds on high.  Check temperature.  If temperature is above 115° F, do not proceed until temperature drops to at least 115° F.
	Time:

_________

Temperature: ____________
	_____/_____

	6.6
	Add materials, one at a time, to the shaker flask with warm water.  Gently swirl flask in between materials.


	
	_____/______


Bioreactor Set Up

	Step #
	Task
	Amount/

Weight
	Performed by:

initial/date

	6.7
	Completely fill 100 mL graduated cylinder with water.


	
	_____/______

	6.8
	Place a 1000 mL beaker, upside down, on top of the graduated cylinder filled with water.  Supporting the beaker with one hand and the cylinder with the other, flip the equipment over so the cylinder is now upside down in the beaker.  Be careful to keep as much water in the cylinder as possible.


	
	_____/______

	6.9
	Fill the beaker with 500 mL of water.

	
	_____/______

	6.10
	Position the curved end of the silicone tubing in the bottom of the graduated cylinder.  You can lift the cylinder slightly in order to do this. Once the tubing is in place, secure the cylinder in place by taping it to the side of the beaker, making sure it is as straight as possible. Position the cylinder so the numbers can be easily read.


	
	_____/______

	6.11
	Push the rubber stopper into the top of the shaker flask.
	
	_____/______

	6.12
	On the Data Log sheet, record the starting volume in the graduated cylinder. When the first bubble(s) become visible, press start on the timer.  Every minute for 20 minutes, record the measurement in the graduated cylinder.

	
	_____/______


When you finish Step 6.12, have your bioreactor approved by your supervisor.
Approvals:

Supervisor









Date
Data Log

	#
	Time,

hh:mm
	Graduated Cylinder Measurement (in mL)
	Init/

Date
	mL Change 
	Cumulative change from the start
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Analysis

Plot your data from the previous experiment. 

	70
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	68
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	66
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	64
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	58
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	56
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	54
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	52
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	46
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	44
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	42
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	40
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	38
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	32
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	28
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	26
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	18
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15



Use the graphs that have been constructed by all the groups to answer the following questions:

Does additional sugar effect yeast cell growth? Use data to defend/explain your answer.

Does additional flour effect yeast cell growth? Use data to defend/explain your answer.

What nutritional factor plays the greatest role in yeast fermentation? Use data to support your answer.

If the bioreactors were left, undisturbed for 24 hours, what do you hypothesize would happen to the yeast cells?
After seeing fermentation in the bioreactor, how do you think carbon dioxide output correlates to cell growth?

mL change





Time in minutes








