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Multiple mutation breeding of Aspergillus oryzae with high

protease activity in soy sauce fermentation
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Abstract: The original strain of Aspergillus oryzae CS3.03 isolated
from koji powder was treated with the composite mutagen UV-DES.
The mutants were screened with the method of casein plate and agar
block. According to re-screening results detecting with the method of
Folin-phenol, and the better screening means was found. At the same
time, the fermentation ability of high protease activity mutants were
tested in the state of low-salt solid-state fermentation technology,
and the genetic stability of the best was tested by repeated multipl-

ying. The results showed that the screening efficiency of agar block
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method was significantly higher than casein plate method. Five mu-
tants of high protease activity with production potential were
obtained by re-screening. The result of soy sauce fermentation test
proved that the content of ammonia nitrogen and the utilization ratio
of total nitrogen were higher than those of the original strain. The
ammonia nitrogen in soy sauce fermented by mutant P7 and Y5 in-
creased 14.56 % and 11.26 % respectively, and the utilization ratio of
total nitrogen increased 2.92% and 3.12% in the same situation. Ge-
netic stability test showed that P7 had great industrial application
value and genetic stability, and its average protease activity was
4 994.18 U/gdb, which was 173.92% higher than that of the original
bacteria.
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Performance measurement of the original

strain CS3.03

Table 1

H 2 T bR
CS3.03 9.50 10.82
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Figure 1 Lethality of UV light mutagenesis
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Figure 2 Lethality of DES treatment
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Figure 3

Diameter ratio of clarity circle & colony and

proteinase activity of 15 mutants
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Figure 4 Diameter of clarity circle and proteinase

activity of 15 mutants
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Table 2 The comparison of proteinase activity and the
quality of its fermented soy sauce between CS3.03

and the mutants

i EEEE,  SkMEASA SR/ SAFHR/
Ak (U -+ g tdb) (g+ LD %
CS3.03 2 083.23 8.79 76.32
P7 5 020.98 10.07 79.24
Y5 4972.89 9.78 79.44
Y9 4902.73 9.93 78.21
Y7 4 832.98 9.72 77.34
P15 4 695.48 9.56 76.95
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Figure 5 Genetic stability of mutant Y5 and P7
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