
[image: image1.jpg]How does glycolyss differ from the other metabolic pathways which occur during cellular respiration?

What is the end product of glycolysis?

What happens to pyruvic acid in
a. aerobic
b fermentation
How much ATP is produced during glycolysis?

How does fermentation differ in muscle cells?
¥

What is responsible for this difference?

YEAST METABOLISM

Yeast (saccharomyces cerevisiae) are microorganisms which are important in the baking and brewery industries. Yecast are
able to extract energy from a number of foods substances containing sugars. Under anaerobic conditions yeast cells convert
sugar (o ethyl alcohol. carbon dioxide and energy in a process known as fermentauon.

The objecuve of this lab is to determine the ability of yeast 1o use sucrose as a food source

One way to measure the ability of yeast organisms to use a food as an energy source is to measure the quantty of
CO, produced. The more CO- produced the greater the ability of veast organisms to utilize the food source. This
week we will ask vou to determine the ability of veast to utilize sucrose (table sugar) as an energy source by
measuring the amount of CO» produced at various time intervals

The 3mount of CO, prodﬁced may be determined by using a fermentation tube similar to the one shown in Figure 2. As
carbon dioxide is produced by the yeast organisms, it will bubble to the top of the fermentation tube and displace the

yeast-sucrese solution

gas collecting
arm

v





[image: image2.jpg]In order o make the fermentation tube functional, follow the instructions below
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DETERMINING THE AMOUNT OF CO, PRODUCED:

1

%

Place 40 ml of warm water (40° - 43°C) in a small beaker.
To this add 2 g of dried yeast and stir until the yeast cells arc evenly suspended
Pour 15 ml of the above living yeast suspension inw a 50 ml beaker.

To the 10 ml of veast suspension add 15 ml of the sucrose solution. Gently shake the beaker to insure uniform
distribution of the yeast cells

NOTE: The sucrose solution is prepared by adding 3 g of sucrose solution to 40 ml of warm (40° - 43°C) water

Once you have prc;)ared the yeast-sucrose solution add 30 ml of it to the fermentation tube. Carefully tilt the
fermentation tube so as to completely fill the gas collection arm.

Immediately after filling the fermentation tube with the yeast-sucrose solution, mark the water level in the gas

collection arm. This is the zero point or the water level before the yeast has begun to produce CO,. At the five
intervais measure the amount of CO, produced by the yeast by measuning the distance from the zero point to the
levei. Conunue measuring unu! you have taken 10 readings.

Calculate the number of cc’s of CO; produced by using the following formula

gas produced = [1 *h

Volume of

r = radius of tube m
h = distance from zero point to water level (in cm)

Record your results in the table below

Time Interval | Distance from Zero Point to Water Level CC's of CO; Produced

0 0 0

Tabie 1
interval is the time at which you first nﬁﬁ@d the water level in the collection vTal. First ume ind

et

The zero ume
5 minutes lazer: the sccond is 10 minutes later. etc





[image: image3.jpg]Plot your results on the graph below. Label the horizontal axis as “time™ and the vertical axis as “cc’s” of CO,
produccd.
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While waiting for vour reading times, take a drop of the living veast solution from the beaker in which vou first placed the
dried yeast and place 1t on a slide: add a cover slip and examine it under the microscope. View under both high and low
power

1. Draw a picture of a yeast organism.

2. Describe the control you designed for this experiment. In cther words, how do you know the veast were responsible fo
the CO: production. Perhaps the sucrose molecule decomposed into CO, and H-O spontaneously and the yeast were
not responsible for the CO; production.

What is the purpose of a control?
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4. Was there any ume interval in which the yeast produced less CO: than at the other intervals?

If s0. how do vou explain this?

5. Compare the quanuty of CO. produced between the second and third time interval with that produced between the
ninth and tenth ume interval? 4 = B,
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[image: image4.jpg]Explain any difference w hich you observed.

6. Eventually the production of CO- by the yeast cells will slow down and stop. What factors may be responsible for
decrease in CO- production? (In other words why is the fermentation process slowing down?)

7. Design an experiment for one of the factors you listed in quesucn 6 which would determine if it were responsible &
the decrease in CO- production.

In the previous exercise production of carbon dioxide provided evidence that yeast cells were metabolizing food molecy
An alternative method of indicaung that cellutar respiration 1s occurmng 1s described below

You will recall that hydrogen is aormally removed from food molecules during cellular respiration This occurs in gly
the transition reaction and Kerb's cycle. NAD serves as the primary acceptor for these hydrogens. However, compous
exist which have a greater affinity for hydrogens than does NAD. One such compound is methylene blue. Methyienc
not located within cells and thus docs not serve as 2 competitor to NAD for hydrogens released during cellular respirats
however, methylene blue is introduced into 2 respirating culture of yeast cells it may serve as the principal hydrogen a
Evidence that methylene blue is indeed accepting hydrogens (becoming reduced) may be determined duc to the fact that
methylene blue becomes colorless when reduced.

ethylene blue (oxidized) + hydrogen — methylene blue (reduced)
blue colorless

If the dye decolorizes it may be concluded that dehydrogenation, hence respiration as whole. has taken place
I

1a. Develop a hypothesis as to what will happen t0 a yeast-sucrose solution to which methylene blue has been added in
sufficier:t quantity to turn the solution light blue

b. Explain your answer to la

o

Design an cxperiment Lo test your hypothesis. Do not forget to include appropnate controls. Write the protocol for 8
experiment (and controls) on a separale sheet and have it approved by your instructor before continuing with your
cexperiment
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