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Abstract

Fungal strains, capable te hydrolyze starch, were isolated from
the fermentation mash obtaining from brewing factories. Among these

isolates, Aspergillus oryzaé and Rhiéopus sp. showed the highest

activity when their immobilized cells were tested for the ability to
hydrolyze cooked and raw starch. The products produced by Aspergillus
oryzae were identified as glucose, maltose and malfotriose when cooked
starch was used as the substrate but only glucose was obtained when the
fungus hydrolyzed raw starch. The hydrolysis of cooked and'raw starch
using Rhizopus sp. or the mixed-culture of the two fungi also yielded

glucose.

‘The best immobilized cells)of) both fungi /‘were prepared by
entrapping the spores in sodium algenate 300 cps. gel beads using 108
spores per 100 ml of| 1'% (sodium algefiaté, then)the entrapped spore~particles
were cultivated in the suitable medium for 52 hours at 30°c. The culti-
vation medium giving the most active cells for hydrolyzing cooked starch
was composed of 4 % cassava'starch,o_é% ammonium citrate, 1 % soy bean

meal, 0.2 % KH_PO

2FO, ¢ 0.1 % MgsoO

0.005 % FeSO and 0.735 % Caclz. For

4’ 4

the preparation of the cells using to hydrolyze raw starch, 4 % of soy

bean was added to the above cultivation medium. The optimum initial pH



for the cultivation of immobilized Aspergillus oryzae and Rhizopus sp.

were 5.5 and 4.0 respectively.

Immobilized cells of Aspergillus oryzae hydrolyzed 1 % of cooked
or raw starch yielding 6.7 mg/ml and 3.65 mg/ml of reducing sugar respec-
tivel§. The optimai pH for the hydrolysis was 3.5. The immobilized .
"Rhizopus sp. cells gave higher starch hydrolyzing activity, it hydrolyzed

cooked or raw starch at pH 4.5-yielding 10.¥ mg/ml and 4.4 mg/ml or reducing

sugar respectively.

Continuous hydrolysis was studied in fluidized bed column using
immobilized cells of Rhizppus Sp, / One thousand and two hundred milliliters
'column was loaded with 600 ml of packed immobilized cells. Continuous
hydrolysis was performed by feeding the solution of 1 % cooked cassava
starch at the flow rate of’loo.ml per hour and sterile air was bubbling
into the reactor for fluidization of the entrapped cells. Immobilized
Rhizopus sp. cells hydrolyzed 90 % of starch and 9.8 ﬁg/ml of reducing
sugar was obtained, The activity of the immobilized cells was reduced
to 50 % of the original activity within 5 days but it can be restored
when the mixture of ammonium citrate and minerals using in cultivation
medium was added into the reéactors every 3 days. By adding ammonium
citrate and minerals as described above, the original activity can be
maintained. for only 6-days.’ | After that period the ‘activity was remained
at the tenth day of the reaction. When the concentration of cassava starch
was increased to 1.5 %, the immobilized cells could hydrolyze 80 % of starch
yielding 13 mg/ml of reducing sugar\ét the first day and decreased to 40 %

within 8 .days.
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