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This application note describes the development of a culture medium for baker’s yeast 

and how to observe the CO2 production with the IMOLA

configuration

your partner

configuration

IMOLA-IVD single

syringe (20 mL)

filter paper 

(Whatmann, white ribbon, Ø 9 mm)

ddH20

baker’s yeast

sugar (sucrose and D(+)-glucose)

abstract

Baker’s yeast (Saccharomyces cerevisiae) is a model organism in biological research due to 
the simple culture conditions and  because of  the affinity of the internal cell structures to the simple culture conditions and  because of  the affinity of the internal cell structures to 

other eukaryotes. Saccharomyces cerevisiae is facultative anaerobic, i.e. the energy 
generation can be aerobe (with oxygen) or anaerobe (without oxygen). The anaerobe 

metabolism is called fermentation; this is a biochemical process that reduces 

carbohydrates to ethanol and CO2. 

If oxygen is present, the carbohydrates are reduced to CO

Due to the generation of CO2 there is a change in the pH

dissolved oxygen concentration. These changes are monitored by the 

This application note describes the development of a culture medium for baker’s yeast 

production with the IMOLA-IVD single system.

partner in microphysiometry
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is a model organism in biological research due to 

the simple culture conditions and  because of  the affinity of the internal cell structures to 
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: the simple culture conditions and  because of  the affinity of the internal cell structures to 

is facultative anaerobic, i.e. the energy 

generation can be aerobe (with oxygen) or anaerobe (without oxygen). The anaerobe 

metabolism is called fermentation; this is a biochemical process that reduces 

If oxygen is present, the carbohydrates are reduced to CO2 and H2O. 

there is a change in the pH-value and a reduction in the 

dissolved oxygen concentration. These changes are monitored by the BioChip.



introduction

Sucrose is a disaccharide; it consists of one molecule α

which are linked via a 1,2- glycosidic bond. The enzyme 

1,2-glycosidic bond. For energy generation the baker’s yeast prefers glucose.

Glucose is a naturally occurring chemical compound and is a monosaccharide. There are two 

enantiomers, the D-glucose and the L-glucose. Only the D

synthetic product. Glucose is mostly existent in firm form as monohydrate hydrate dextrose. synthetic product. Glucose is mostly existent in firm form as monohydrate hydrate dextrose. 

medium

Prepare 50 mL medium with sugar (A) and 50 

mL without sugar (B):

A)

50mL ddH2O

0.55 g salt

1.1 g sugar

B)

50mL ddH2O

0.55 g salt

protocol

Dissolve approx. 7 granules of baker’s yeast in 0.5 mL of medium A and transfer it to the BioChip. Put 

filter paper and O-Ring on top and connect the fluidic head. Finally put the 

system and connect to the prefilled fluidic system. 

Connect syringe with medium A to the fluidic system. Record the signals using the 

software and flush with medium A approximately every 6 min. When the signals are stable, switch to 

medium B.

The process which is monitored in this application note also takes places when backing a 

However, in our simplified example, the olive oil is negligible because its role is to take care of the 

pliability of the dough. Flour is a conglomerate of carbohydrates, water, proteins (e.g. gluten), fat and 

mineral salts which are not needed for the experiment. 

Sucrose is a disaccharide; it consists of one molecule α-D-glucose and one molecule β-D-fructose, 

bond. The enzyme invertase (β-fructofuranosidase) cleaves the 
glycosidic bond. For energy generation the baker’s yeast prefers glucose.

Glucose is a naturally occurring chemical compound and is a monosaccharide. There are two 

glucose. Only the D-form occurs naturally, the L-form is a 

synthetic product. Glucose is mostly existent in firm form as monohydrate hydrate dextrose. synthetic product. Glucose is mostly existent in firm form as monohydrate hydrate dextrose. 

ciabatta recipie

1 kg flour

75 mL olive oil

20 g sugar

20 g salt

14 g baker’s yeast

500mL water

Dissolve approx. 7 granules of baker’s yeast in 0.5 mL of medium A and transfer it to the BioChip. Put 

Ring on top and connect the fluidic head. Finally put the BioChip into the IMOLA 

system and connect to the prefilled fluidic system. 

Connect syringe with medium A to the fluidic system. Record the signals using the DALiA client 2.0 

software and flush with medium A approximately every 6 min. When the signals are stable, switch to 

The process which is monitored in this application note also takes places when backing a ciabatta. 

However, in our simplified example, the olive oil is negligible because its role is to take care of the 

pliability of the dough. Flour is a conglomerate of carbohydrates, water, proteins (e.g. gluten), fat and 

mineral salts which are not needed for the experiment. 
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results

The figures below display the extracellular acidification (left) and cellular respiration 

(right) of the yeast due to cellular metabolism of sucrose. Whenever fresh medium is 

flushed through the system, the signals drops to the initial pH value respectively 

initial dissolved oxygen concentration. 

The figures on the right display 

switching between medium A with 

glucose and medium B without 

glucose. 

If glucose is available, the yeast 

metabolizes it with a high activity. 

When no glucose is available the 

velocity of the metabolism is velocity of the metabolism is 

reduced.

conclusion

The IMOLA-IVD system records the 

metabolic activity of baker’s yeast over 

a defined period of time and 

determines the switching between 

+glucose and -glucose cellular 

metabolism.

partner in microphysiometry

The figures below display the extracellular acidification (left) and cellular respiration 

(right) of the yeast due to cellular metabolism of sucrose. Whenever fresh medium is 

flushed through the system, the signals drops to the initial pH value respectively to the 
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