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ABSTRACT

Tannase produced by Aspergillus niger S6MS1 using solid state fermentation
(SSF) system is an extracellular enzyme. Effect of solid media used for inoculum
preparation, type of synthetic sponges used as a solid support, fermentation conditions
and compositions of a production liquid medium on tannase production were
investigated in this research. The suitable solid medium used for inoculum preparation
was Czapek’s Dox minimal agar containing 1% (w/v) tannic acid, the highest tannase
yield of 17.24 Units/L was obtained. The different types of synthetic sponge used as
a solid support for tannase production were examined. It was found that a baby bath
sponge with 12.00 mL medium added was a suitable solid support. The desirable
conditions for tannase production were initial pH 5.0, 30 °C, 96 h incubation time and
0.70 g baby bath sponge with 10.00 mL medium added (moisture content of
93.40% (w/w)). By using the optimum condition, the enzyme production was
20.33 Units/L. The suitable compositions of the production liquid medium were as
followed (g/L): tannic acid 30.00; (NH,);SO4, 15.00; glucose 10.00; KH,PO;, 0.07;
KCl, 0.13; MgS04.7H,0, 0.07; MnCl,.4H,0, 0.50; CaC12.2H§0, 1.39; K;HPOy, 0.02
and FeS0O4.7H;0, 0.01. Under the optimal condition, the maximum tannase yield of
221.28 Units/L was obtained at 156 h which was 14.3 fold greater than that previously
obtained. The addition of different surfactants (Tween 80, sodium lauryl sulfate,
Triton X-100) to the liquid medium was investigated and it was shown that they had



no significant influence on tannase production. Furthermore, the characteristics of
crude tannase, including optimum pH and temperature, pH stability and
thermostability, substrate (tannic acid) concentration and reaction time were
determined. The optimum pH and temperature of crude tannase were 6.0 and 40 i o8
respectively. The enzyme was stable in the pH and temperature ranges of 4.0-6.5 and
30-50 °C, respectively. An initial optimal concentration of tannic acid was 0.30 mM
(0.51 g/L). The complete assay of crude tannase could be performed using a 40 min
reaction time. The maximum activity of crude tannase was 574.05 Units/L under the

optimal conditions.
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