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Objectives: Saccharomyces cerevisiae accumulates glycogen and trehalose when growth conditions 
become unfavorable. Therefore in our research, effect of growth conditions in the accumulation of 
reserve carbohydrates were determined in Pichia jadinii yeast species.

Materials and Methods: For measuring the reserve carbohydrates levels, trehalose and glycogen, 
the yeast strains were pre-cultured up to the stationary stage first in appropriate carbon sources. 
Then, these cultures were used to inoculate the yeast strains to fresh rich media supplemented with 
glucose, galactose and glycerol. The yeast samples were removed in a time course manner up to 
72 hours. Trehalose and glycogen contents of the samples were determined enzymatically with 
trehalase and amyloglucosidase enzymes, respectively. Concentrations of glycogen and trehalose 
were expressed as mg glucose equivalent per gram of wet mass (mg/g) of the yeast cells. 

Results: Glycogen, accumulated during the overnight growth, was slowly degraded in glucose 
grown P. jadinii yeast cells than in S. cerevisiae. When P. jadinii yeast cells entered the stationary 
phase, overnight glycogen was degraded and yeast cells started to accumulate trehalose. Both S. 
cerevisiae and P. jadinii yeast cells accumulated trehalose at the beginning of stationary phase. 
Galactose grown S. cerevisiae and P. jadinii yeast cells degraded overnight trehalose within 12 hours, 
and they started to accumulate trehalose again after 24 hours later. But overnight glycogen of S. 
cerevisiae was degraded after 36 hours and no accumulation of glycogen recorded during stationary 
phase. P. jadinii yeast cells accumulated glycogen during logarithmic phase; but when the yeast 
cells entered the stationary phase, the accumulated glycogen in logarithmic stage was degraded 
and no glycogen accumulation was observed during stationary phase, like in S. cerevisiae. When 
the carbon source became glycerol, nonfermentable carbon source, P. jadinii yeast cells started to 
accumulate trehalose nearly end of the stationary phase. However overnight accumulated glycogen 
in P. jadinii was not degraded and yeast cells continued to accumulate it during logarithmic stage. 
After 48 hours later, all logarithmically accumulated glycogen degraded and yeast cells started to 
accumulate glycogen again at the end of the stationary phase. S. cerevisiae yeast cells degraded to 
overnight accumulated trehalose and glycogen within 12 hours, and then they accumulated both 
reserve carbohydrates in logarithmic stage. At the beginning of stationary phase, all accumulated 
glycogen and half of the trehalose were degraded. 

Conclusion: Results indicated that reserve carbohydrate accumulation patterns of P. jadinii and 
S. cerevisiae in fermentable carbon sources (glucose and galactose) was similar. But glycogen 
and trehalose accumulation patterns in nonfermentable carbon source (glycerol) was completely 
different in P. jadiinii than in S. cerevisiae.
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