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Abstract TE 13 8 9 9 2

The objective of the work is to study the relationship between alkaline protease production and
autolysis of 4. oryzae U1521. When crude alkaline protease was added into the cells, autolysis of
the cells was found. This confirmed that alkaline protease is a factor caused autolysis of 4. oryzae
U1521. Cells in a complex medium (10 g/L defatted soybean, 5 g/L lactose, 5 g/L KH,PO, and
1 g/L casitone) at initial pH 5.0 were found to produce alkaline protease and autolysis of the cells.
Similarly, when the cultures were cultivated in a synthetic medium which histidine was used as
a nitrogen source, alkaline protease was produced together with the autolysis of the cells. But in the
methionine containing synthetic medium without pH controlling, no alkaline protease and autolysis

of the cells could be detected. The results showed that alkaline protease involved autolysis of

A. oryzae U1521.

The physiological changes during occurrence of autolysis such as declining of cell dry weight and
releasing of ammonium were studied. Declining of cell dry weight and releasing of ammonium were
found in cultures grown in complex medium and synthetic medium which used histidine (initial
pH 5.0) or methionine (control pH at 5.0 throughout fermentation time) as a nitrogen source.
Autolysis and alkaline protease were found in these media. However, the releasing of ammonium is
not a good indicator for autolysis since it could also be detected in the culture growing in complex

medium due to deamination of amino acids in defatted soybean. In the methionine synthetic
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medium that cells did not produce alkaline protease, declining of cell dry weight and the releasing

of ammonium weren’t found in the medium.

Excretion of hydrolase enzymes, chitinase, 3-1,3-glucanase and B-N-acetylglucosaminidase during
the autolysis phase was detected during fermentation. Results were compared between alkaline
protease production medium and non-alkaline protease production medium. The first are complex
medium and synthetic medium, which used histidine (initial pH 5.0) or methionine (control pH 5.0
throughout fermentation time), as a nitrogen source. The second is non-alkaline protease production
media, which used methionine as nitrogen source (initial pH 5.0) or the medium that used lactose as
a carbon source and NH,Cl as a nitrogen source (control pH 5.0 throughout fermentation time).
It was found that B-1,3-glucanase and chitinase could be detected only when autolysis of the cells
was found during secretion of alkaline protease. Whereas B-N-acetylglucosaminidase could be
detected before the occurrence of autolysis in all media, except in the medium which methionine
was used as a nitrogen source (initial pH 5.0) due to pH effect. From these results, they are
suggested that chitinase and B-1,3-glucanase involved in the autolysis of A. oryzae U1521 and

presumably that B-N-acetylglucosaminidase may not be a factor caused autolysis of the cells.

The morphological change during the process of autolysis in A. oryzae U1521 was monitored under
microscope. Beginning sign of autolysis is the pellet of cells became loose and pellet form was
degraded into hyphae fragments which shown as open-ended hypha tubes. Image analysis
techniques have been used to visualize culture morphology and to assess the proportion of the
autolysis culture. The method showed clear signs of autolysis although the cultures grew in growth

phase. It is then suggested that image analysis technique is the most useful technique for

determination the autolysis process in the cultures.



