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Abstract 

P4 

The study of on-line control strategies involving pH as the reference variable constitutes 
a field of particular interest, since it may be applied to a wide range of biotechnological 
systems for the production of biomass, proteins and growth-linked products (1 -4). 
Experimental evidence of the existence of a direct relationship between growth and 
proton production in fermentation processes has been reported in the past (5-7) but the 
metabolic basis of the underlying relationships remained unclear. A formal physiological 
study conducted under aerobic controlled conditions has shown that the nitrogen 
assimilation pathway is the main net proton-contributing pathway and that there is a 
direct relationship between the specific nitrogen uptake rate (qN) and the specific proton 
production rate (qF) (8). From this knowledge specific relationships between growth 
(associated with nitrogen assimilation) and proton production could be derived (9). 

Since the above obtained relations may be applied as formal rules it should be possible 
to extend these results to the monitoring of growth-linked products. Thus, for a given 
fermentation where biomass and a given primary metabolite are obtained a yield 
coefficient, YP!x, can be defined as the mass of product formed over the increase of cell 
mass. As a direct relationship between product synthesis and biomass formation occurs 
in growth-linked products, similar relations to the ones established for biomass 
dependence on qF will also be expected. 
This work presents the application of this concept to the on-line monitoring of 
extracellular protein synthesis in aerobic fermentations. The model system is 
endopolygalacturonase production by a strain of Kluyveromyces marxianus growing on 
glucose, with potential participation of additional acid/base contributions. Tests in batch 
and chemostat culture confirm the validity of qF as a formal control parameter in 
aerobic fermentations. 
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