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INTRODUCTION: Glutathione (GSH) is the most abundant non-protein thiol compound widely present in 

living organisms where it plays a pivotal role in bioreduction, protection against oxidative stress, and in 

detoxification of toxic metabolites. These characteristics make this active tripeptide of interest in the food 

additive industry and sports nutrition. It is synthesized intracellularly by the consecutive action of g-

glutamylcysteine synthetase, feedback inhibited by GSH, and GSH synthetase.

OBJECTIVES: The research was aimed at improving intracellular GSH concentration in samples of baker’s 

yeast (Saccharomyces cerevisiae), by investigating the influence of amino acids concentration on GSH yield, 

applying a post-fermentative procedure. 

METHOD: Trials were performed suspending cells (5% dw) in a reaction solution, containing the chosen 

amino acids at different concentration, glucose as energy source, and ammonium and magnesium salts. A 

Face Centered Central Composite Design (FCCD) was applied, with 4 variables (cysteine-A, glycine-B, 

serine-C, glutamic acid-D) tested at two levels (0-4 g/L) with two replicates, for a total of 30 trials. GSH was 

evaluated by HPLC at 24 h incubation after cell permeabilization, and results analyzed employing the Design 

Expert software.

RESULTS: By applying a power transformation (lambda -1.6), the equation model was found significant (R2 

0.9851, predicted R2 0.9599), and A, B, C, D, AC, BC, A2 and D2 were the significant model terms. Cysteine 

confirms to be a crucial element, to be set at least at 2 g/L. Glycine can be omitted from the 

biotransformation solution only if serine is present at high concentration (4 g/L). Glutamic acid has to be set 

at intermediate level (2 g/L) to achieve the highest GSH levels (1.7% dw). 

CONCLUSIONS: Baker’s  yeast  cells  with  increased  intracellular  GSH levels,  suitable  for  nutraceutical 

applications, can be obtained in a post fermentative biotransformation process by means of combining the 

concentration of amino acids. 
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