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ABSTRACT: Theoretical background and industrial application of continuous fermentation process are presented. Changes in 
concentration of organisms and substrate are discussed. Pratical difficulties are pointed out. 
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The continuous culture of microorganisms is a 
technique of wel l-known importance in both 
microbiology studies and more recently as large scale 
production process (ALLAIS et al., 1987; LIEVENSE & 
LIM, 1982; SCHIMIDT & SCHURGEL, 1987; 
STEVNSBORG & LAWFORD, 1986; STEWART et al., 
1982). The essentia! feature of this technique is that 
microbial growth occurs under steady-state, which 
means, growth happens at a constant rate in a constant 
environment {PIRT, 1975). Factors such as pH values, 
concentration of nutrients, metabolic products, which 
inevitably change when a batch culture is used, are all 
maintained constant or independently controlled by the 
experimenter {HERBERT eta l . , 1956). 

A continuous fermentation (chemostat) consists of 
a mixed suspension of cells into which fresch medium is 
continuously added at a constant rate and the culture is 
harvested at the same rate so that the culture volume is 
kept constant. 

The biomass growth is l imited by the concentration 
of a single l imit ing substrate, while all the other nutrients 
are in excess (STANBURY & WHITAKER, 1984). 

A schematic representation of a chemostat is shown 
in the figure 1. 

The f low of medium into the vessel is related to its 
volume by the term dilution rate (D) as: 

D = F/V 

That is the number of culture volumes of medium 
passing through the growth vessel per unit t ime, the 
dimension being reciproca of t ime unit. 
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FIGURE 1 - The chemostat (diagramatic). The biomass and 
growth-limiting substrate concentrations are represented by X and 

S respectively. So is the limiting substrate in the feed medium; 
F = Flow Rate; V = Culture volume. Fonte: PIRT (1975) 

W a s h - o u t ra te . Assume for the moment that the 
micrcorganisms in the vessel are not growing or 
dividing. With complete mixing, every organism in the 
vessel has an equal probability of leaving within a given 
t ime. The wash-out rate, i.e., the rate at which organisms 



present in the vessel would be washed out if growth 
ceased but f low continued is given by: 

-dx /d t = Dx (1) 

where x is the concentration of organisms in the vessel. 

Bacterial growth kinetics. Suppose that, at first, 
growth is allowed to proceed batchwise without addition 
of medium. Following a period during which the growth 
rate of the cells gradually increases, the cells grow at a 
constant, max imum rate and this is as the log, or 
exponential phase. The exponential phase may be 
described by the equation: 
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FIGURE 2 - Relationship between bacterial concentration, 
substrate concentration, doubling time, and bacteria! yield in 
the steady state, at different dilution rates (D) in a chemostat. 

Fonte: HERBERT et al. (1956) 
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RESUMO: São apresentados fundamentos teóricos e aplicações industriais do processo de fermentação contínua. São discuti-
das equações de mudanças na concentração de organismos e concentração de substrato. São apontadas algumas dificuldades 
práticas. 
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Eventhough continuous culture has advantages 
when compared with batch system, its use in large scale 
presents practical difficulties. One of the primary fears is 
contamination, since it is necessary to maintain sterile 
conditions for prolonged periods. In many cases, 
however, it is possible to design a fermentation to 
minimize the probability of contamination. The second 
greatest problem is mutation. Nevertheless, the event of 
mutation can be damaging only when it leads to an 
alteration of a desirable cell property and when the 
mutant organism is able to outgrow or successfully 
compete with the present organism. 
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