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The effect of modified atmosphere on cellular morphology of fungus, Aspergillus oryzae U1521 and
alkaline protease production was studied. The fungus was cultivated in a two litre fermenter
containing 1500 ml complex medium, 1% defatted soybean, 0.5% lactose, 0.5% KH,PO, and 0.1%
casitone. The fermentation was operated at 30 C, 1.0 vvm of air flow rate and non control pH at a
high agitation speed (700 rpm) and a low agitation speed (250 rpm). The atmosphere in the
fermenter was provided by gas mixtures between oxygen (O) and nitrogen (N) with a ratio of

oxygen to nitrogen (O:N) at 0:100, 20:80, 50:50, 80:20 and 100:0, during submerged fermentation.

The cultivation of Aspergillus oryzae U1521 in submerged fermentation by modified atmosphere
affected on fungal morphology. The pellets were found at various sizes in distinctively normal air

(which only mycelium form was found) under high and low agitation speeds.

Under high agitation speed (700 rpm), it was found that the fungal spores could not germinate and
develop growth in the only nitrogen atmosphere without oxygen supply (O:N = 0:100). While under
the other atmospheres of O:N (20:80, 50:50, 80:20 and 100:0), the fungal spores of 4. oryzae could
germinate and devel(;p to the pellets form after 24 hours inoculation. The largest diameters of fungal

pellets were found at 48 hours. These were 157.02+45.07, 106.87+25.64, 99.69+15.90 and
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94.91+£18.24 pm corresponding with the highest alkaline protease of 2480, 4273, 3275 and 3092
U/ml at the ratio of O:N at 20:80, 50:50, 80:20 and 100:0, respectively. The maximum dry weight of
3.7610.07, 3.77+0.07, 3.85+0.08 and 3.4510.14 g/L which were obtained at the ratio of O:N =
20:80, 50:50, 80:20 and 100:0, respectively did not relate to the highest alkaline protease at 48
hours. This indicated that maximum alkaline protease production is dependent on other factors, not
only the dry cell weight. However it might be related to the uniformity of pellet size that might

create more alkaline protease than the un-uniformity pellet.

Under low agitation speed (250 rpm), the pellets were also formed after 24 hour inoculation at the
atmosphere of O:N at 20:80, 50:50, 80:20 and 100:0. The largest diameter pellets were found at 48
hours. These are 319.69+80.30 338.57+98.67 322.12+89.04 and 328.73+99.79 pm, corresponding
with the maximum alkaline protease of 4158 4283 4200 and 4115 U/ml at the ratio of O:N at 20:80,
50:50, 80:20 and 100:0, respectively. The maximum dry weight under low agitation speed with
different modified atmosphere at 48 hours was not much different. These are 3.80+0.12, 4.07+0.09,
4.19+0.09 and 4.25+0.06 g/L at the ratio of O:N at 20:80, 50:50, 80:20 and 100:0, respectively. No

relationship between the maximum dry weight and the highest alkaline protease was found.

It can be concluded that the modified atmosphere affected on morphology and alkaline protease
production of Aspergillus oryzae U1521 in submerged fermentation. The pellets were obtained
under both high and low agitation speeds. Moreover the maximum alkaline protease is obtained in a
shorter period of time at 48 hours under modified atmosphere, than under the conventional
atmosphere. It is thought that the modified atmosphere of oxygen and nitrogen may increase cell

metabolism and induce morphological change, then alkaline protease is rapidly produced.





