Detailed Procedure.

Vessel Preparation.  Clean the vessel if the previous group didn’t.  Follow the procedure provided on page 5 of Protocols for Operating and Maintaining the Bioflo III (POMB).

Medium Preparation.  Using a flask, to 700 mL of distilled water add 24gm Peptone and 12gm yeast extract.  Mix the solution on the magnetic stirrer until a uniform solution is obtained.  Then pour the solution into a large graduated cylinder and fill with distilled water to 1080mL and mix again.
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Autoclaving.  Pour 900mL of the medium into the reactor and 90mL into each of two shaker flasks.  Cap the flasks and seal the reactor.  Then follow the sterilization procedure provided on page 6 of POMB.  The two shaker flasks and reactor need to be autoclaved.  Leave the acid/base lines connected to the reactor and cap the open ends with aluminum foil.  The condenser vent also can be left attached.  Detach the sparger line (with filter) and the pH probe adapter from the reactor.  Wrap them in aluminum foil.  Secure a hose over the sparger exits on the reactor.  Use a threaded plug for the pH probe port.  Note that immediately after autoclaving, the DO probe needs to be reattached to its cable at least 6 hours prior to calibration.

Glucose and Tryptophan Solution Preparation.  Perform the procedure given on page 1 and 2 of POMB.  In addition, add 10mL of the glucose solution and 0.5mL of the tryptophan solution to the two shaker flasks.  This is done to make the flasks’ contents similar to the reactor medium.

Rehydration of the Yeast.  Add the dried yeast to water at 40 degrees C so that 1gm of dried yeast exists for each 10mL of water.  Stir lightly and allow the yeast suspension to stand for at least 15 minutes, but no longer than 30 minutes.

Shaker Flask Cultures.  Add the yeast suspension to the two shaker flasks, cover, and let set on shaker for at least 2 hours prior to lab.  This is done to avoid the lag phase following the reactor’s inoculation.

Reactor Startup.  Following the autoclaving process the DO probe must be reattached to the fermentor for a period of 6 hours to let it polarize.  Perform the startup procedure outlined on page 2 of POMB while performing the calibrations bellow.

Calibration of DO Probe.  Perform the procedure given on page 2 and 3 of POMB.

Calibration of pH Probe.  This process can be performed while the reactor is being autoclaved and is provided by Robin Szczuka’s (Group F), Fermentation with Fed Batch report as follows:

On the Bioflow device, turn pH to set point.  Put pH probe in 7.0 buffer solution and wait for reading to stabilize.  Adjust up/down so that display reads 7.0.  Remove pH probe from buffer solution and spray with 70% ethanol.  Wipe clean with a chem wipe.  Now put the pH probe in 4.0 buffer solution turn to span mode on Bioflow apparatus.  Wait for the display reading to become constant and then adjust it to 4.0.

Reactor Settings. For this experiment, the aerobic conditions of the reactor were

· 94% DO

· 30 degrees C

· 4L/min air for aerobic respiration

· pH 5
Addition of Yeast to Reactor.  Add 60 mL of the yeast/medium to the reactor through the inoculation port.  Antifoam may also be added through the port if necessary.

Aerobic Respiration and Sampling.  Take samples about every periodically following Group F’s procedure.

Open the sampling port and fill a 3 ml cuvette with the yeast/medium solution.  Dump this solution down the drain and fill a 1 ml cuvette with yeast/medium solution in the same manner.  Take the optical density reading.  If absorbance reads over 1.0, dilute the solution accordingly until O.D. reading is less than 1.  Multiply this by the number of dilutions to get the true reading.  

After checking the OD, the sample can be drawn into a 3mL syringe (with 0.22mm syringe filer attached already) and filtered into 1.5mL microfuge tubes.  Each filter and syringe can be used for up to 12 samples as long as the syringe is washed with DI water in between samples.  Store the samples in the freezer until there are enough to run the assays.

Anaerobic Respiration and Sampling.  Switch the air flow to nitrogen and set the DO% to zero.  Turn the air tank off and change the set-points to desired values.  For this experiment, the temperature set-point was changed to 35.  The reactor was left to run overnight.  On the following morning, a last sample was taken before shutdown.

Shutdown and Cleaning.  Follow the procedure provided on page 4 and 5 of POMB.

Ethanol Assay.  Using the standard ethanol solution, produce a calibration curve.  The procedure for running the assay is provided in the manual with the POMB.

Glucose Assay.  Using the glucose solution, produce a calibration curve.  The procedure for running the assay is provided in the manual with the POMB.

NOTES:

For this experiment the best schedule was as follows.

The Day Before Lab.

1. Clean the reactor.

2. Prepare the medium, glucose, and tryptophan solutions.

3. Add the medium to the reactor.

4. Autoclave.

5. Reconnect the DO sensor, and add the glucose and tryptophan solutions.

The Morning Before Lab (~8a.m.).

1. Turn on the reactor.

2. Run the nitrogen gas with the mode set to zero.  Note that a significant amount of time is required for the DO% reading to reach a constant value.

3. Hydrate the yeast and start the shaker flask cultures.

Later In The Morning Before Lab(~10a.m.).

1. Turn the nitrogen gas off and run air with the mode set to span.  Note that a significant amount of time is required for the DO% reading to reach a constant value.

At The Start Of Lab.

2. Set the span to 100.

3. Calibrate the pH meter.

The reactor is now ready for inoculation and experimentation.  Also, for the OD readings the following wavelengths were used.

· 660nm for cell mass

· 450nm for glucose

· 350nm for ethanol
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