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Process development for fungal alkaline protease without genetic engineering

improvement

Abstract

Process development of alkaline protease production in submerged fermentation of
Aspergillus oryzae TISTR3087 by controlling of atmosphere and agitation rate was proposed in the
work. The work was performed in a 2 L fermenter containing 1.5 L working volume. The initial
spore inoculums of lxloxspores/SO ml was cultivated and operated at 300C, 1.0 vvm, uncontrolled
pH throughout fermentation. The atmosphere in the fermenter was provided by gas mixtures
between oxygen (O,) and nitrogen (N,) with a ratio of O,:N, at 50:50 at low agitation (250 rpm) and high
agitation speeds (700 rpm).

Cultivation of 4. oryzae TISTR3087 using spore inoculums in a shake flask and a fermenter
is comparable. The maximum alkaline protease of 1232 + 0.22 U/ml at 48 hours was produced in a
250 ml shake flask and pellet morphology was appeared as major form more than filamentous form,
with average diameter of 114.7 £ 52.5 um. In contrast, the maximum alkaline protease of 1068 +
0.18 and 1186 + 0.21 U/ml was produced at 250 and 700 rpm in a fermenter at 48 hours. The pellet
morphology was major form at 250 rpm with diameter of 137.0 + 58.2 pum while the
filamentous form of 478.6 + 141.1 um in length was found at 700 rpm. Fungal dry cell weight of
2.80 = 0.23 and 2.74 + 0.04 g/L was obtained at 250 and 700 rpm, respectively.

When pellet inoculum was used instead of spore inoculum in a fermenter, alkaline protease
production was only 810 = 0.14 and 922 + 0.16 U/ml at 250 and 700 rpm, respectively at 48 hours.
Only pellet morphology was developed in the cultivation process with the maximum diameter and dry
cell weight of 396.4 = 133.7 and 322.5 £ 100.2 pm 3.18 £ 0.04 and 2.49 + 0.17 g/L at 250 and 700 rpm,
respectively at 48 hours.

The pellet inoculum was also used in a modified atmosphere of O, and N, and the
maximum alkaline protease production of 1244 + 0.22 and 1430 £ 0.25 U/ml was at 250 and 700
rpm, respectively at 48 hours. Only pellet morphology was occurred again in the modified atmosphere
with diameter of 307.0 = 77.1 and 248.5 £ 91.2 pm at 250 and 700 rpm, respectively at 48 hours. The dry

cell weight was obtained at 3.62 + 0.02 and 3.06 £ 0.00 g/L 250 and 700 rpm, respectively at 48 hours.



It is concluded that the initial inoculum form affected the morphology and alkaline protease
production. When spore inoculum is used, pellet morphology is major form at low agitation speed
(250 rpm) and filament form is major developed at high agitation speed. When pellet inoculum is
used, the only pellet form is developed, both at low and high agitation speeds. Higher alkaline
protease which produced in the modified atmosphere, comparison to one in normal atmosphere is an

alternative method for alkaline protease improvement, instead of genetic engineering strain.

Keywords: Aspergillus oryzae / Alkaline Protease / Submerged Fermentation / Modified

Atmosphere
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