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Introduction. Advantages and drawbacks of sohd substrate
fcrrncntanon (SSf) have been described clsewhere (1). Therc
has been a considerable amount of attention grven to the
physiology of the nucroorganisms involved and to the
characteristics of the metabolites produced (2) Culture of
filamentous fungi on solid supports has been apphed to the
production of biomass and primal)' and secondary
metabolites. lt has also been used for detoxification of a wide
variety of matenals Traditionally, SSf has been carried out
as a batch process. Continuous production of biomass and
metabolites has not been reported. The objective of this work
is to describe the continuous production of glucoamylase by
SSf in a counter-current reactor (CCR) adapted for this
purpose.

Results and Discussion. In Figure 1, the RTD graph for the
bagasse is shown A low díspersion of the solids was
obscrved which resulted in a plug flow movement of the
material along the reactor with minimal exchange between
compartments Hence, the mycelium in each compartment
was m a similar physiological state. In the first
compartment, only gerrninated conidia were present. In
successive compartments increasing colonísation of the
substrate was evident and by Compartment 5 the substrate
was covered in dense mycelium. A marked increase in
biomass occurred from Compartment 5 onwards. No
mycelium damage or sporuIation were observed.

Table 1 Values of the parameters along the SSF

Figure l. RTD curve for the solids m the CCR

The solids containing pre-gernunated corudia were fed to the
first compartment of the CCR and the ferrnented bagasse
was recovered at the end of the nmth compartment Samples
of the matcnal in each compartment of the reactor werc
collccted for analysis every 5 h after the initial 24 h of
operation. The temperature in each compartment was also
measured. Glucoamylase activity, reducing sugars, pH and
moisture content were measured as previously (2).

Materials and Methods. Pre-gerrninated conidia of
Aspergillus niger were used as inoculum and sugarcane
bagasse. embedded with nutntrve soluuon, was the sohd
support (Oriol el al' 2). A counter-current. reversible screw.
stainless steel reactor. 3 l m long with 9 compartments was
used (3) This reactor was fed at arate of 0.5 kgfh for 70 h.
The operaung temperature was 37u C. A 20 h residence time
of the solids was established by programming forward,
backward and stationary periods of movement of the screw
Residence Time Distribution (RTD) expenments were
carried out by fecd.mg one Impulse of blue-coloured,
humidified bagasse and measuring the concentration of the
blue dye 10 the exit sohds
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Time (h)

Parameter Compartment'

234 6 8 7 8 8

Temperature ('C) eo 35 37 39 40 38 39 39 36

pH 50 5.0 52 40 3A 30 29 2.8 28

Water Conten!
74 77 72 73 71 72 71 66 63

(%w.b)

Reducmg Sugars
20 20 13 19 20 14 11 17 20

(mglg dry maller)

Amylases OA 07 04 06 2.6 3.2 4.2 3.8 37
(IU/g dry maller)

In Table l. the values of the mcasured parameters are
shown. These values are similar to those reported for batch
SSF using the same substrate and microorganism (2).
Howcver. moisture content dropped from about 74% in
Compartment l to 63% in Compartment 9.

Conclusions. This study demonstrates that the continuous
production of cnzymes by SSf is feasible. Inoculation with
pre-gerrmnated conidia shortened the processing time and
allowed control of the age of the mycelium in each
compartment Aeration was accornplished by natural
convecnon and moisture content should be controlled. This
process can be applied to the continuous production of
fungal biomass and metabolites in SSf.
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