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Screening and application of high yield protease fungus from
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Abstract: [Background] Aspergillus oryzae can degrade proteins into nutrients such as peptones, peptides
and various amino acids by the action of proteases. An important indicator of broad bean paste, amino
nitrogen content is directly affected by protease. Therefore, Aspergillus oryzae plays a key role in the
fermentation of broad bean paste. However, we still do not have an appropriative strain for the
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fermentation of broad bean paste. Thus, the study about high-yield protease fungus special for broad bean
paste is meaningful for the development of the entire industry. [Objective] To screen appropriative fungi
for broad bean paste and study the effect of fermented broad bean paste compared with Aspergillus oryzae
3.042. [Methods] We screened high yield protease fungi from koji produced by spontaneous fermentation.
Then we use these screened fungi as starter to ferment broad bean paste. Then we detected the growth rates
of the fungi and the concentration of protease through the koji process. In addition, we also detected the
broad bean paste’s amino acid nitrogen and volatile flavor substances in order to analyze the flavor
enhancement. [Results] Seventeen strains of high-yield protease were screened. Strain PCSM002 had the
fastest growth rate, strain PCSM001 and PCSM002 showed the strongest protease production ability.
Protease reached 1 450.25 and 1 703.25 U/g respectively after cultivated 72 h in bran medium. Amino
nitrogen content of the fermentation broth with PCSM001 and PCSMO002 reached 0.86 pg/kg after 24 days’
fermentation. Broad bean paste fermented by the two strains had rich aroma and perfection in taste. Both
strains had been preserved in the Guangdong Provincial Collection of Microbial Strain, and the preserved
numbers are GDMCC 60198 and GDMCC 60199 respectively. [Conclusion] The two high-producing
protease molds screened in this experiment are expected to be used as the starter of broad bean paste, and
provide special fermentation strain for the broad bean paste industry.

Keywords: Broad bean paste, Aspergillus oryzae, Protease, Amino nitrogen
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B, —WEMAZ: . K, HIKWER 15%)
RAE, BHEHA, 37 °C KB 60 do IR
A7, IR H SR M S A S . SR
TR M2 BIEVE GB/T 5009.39-2003"F1 GB/T
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Table 1 Protease activity of fungus cultured in bran
medium
RG-S [ MG AF s o A 22
Strain No. Protease activity (U/g) RSD
3.042 1055.12' 3.45
21 1 127.68" 83.07
15 461.83 14.79
17 829.51" 5.17
23 1238.05° 8.45
22 614.88™ 23.17
14 1 574.63° 6.90
PCSMO001 1916.10° 30.45
DM-22 1 694.76° 15.54
9 1 589.88° 20.36
23 1275.85" 24.42
19 1 607.56° 12.07
PCSM002 2202.68% 8.62
16 1952.68" 6.90
13 1 525.85° 10.00
7 964.88% 10.35
11 1597.80° 10.72
24 1 170.98" 12.72
e tRR P<0.05 Rk ZEF BE, RRTFEAERER
e

Note: t test, P<0.05 means there are significant differences
between samples, different letters means there are significant
differences between samples.
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Figure 1 Growth situation of fungus after starter propagation for 96 h
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Figure 2 Dynamic change of fungus amount in starter

propagation process
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Figure 3 Dynamic change of protease activity in starter
propagation process

Table 2 Dynamic change of AFB1 (ng/kg) in starter propagation process

|
e 16 24 DM-22 3.042 PCSM002 14 PCSMO001 19
Cultivating time (h)
0 0.200 0.218 0.112 0.189 0.073 0.101 0.126 0.178
24 0.366 0.571 0.427 0.326 0.369 0.298 0.379 0.290
48 0.634 0.645 0.380 0.499 0.368 0.343 0.390 0.301
72 0.436 0.442 0.366 0.593 0.426 0.341 0.398 0.305
96 0.536* 0.440 0.277* 0.471 0.471 0.375 0.411 0.421
. *: ZREFE, P<0.05.
Note: *: Significant difference, P<0.05.
o RIMERER A5G 3.1.2 AR e 25 R hT, Lor
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Figure 4 Dynamic change of amino nitrogen content of the
broad bean paste fermentation process
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Figure 5 Dynamic change of total acid content of the

broad bean sauce fermented process
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Figure 6 Species statistics of flavor substances in broad
bean sauce fermented by different strains
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Figure 7 Principal component analysis of broad bean
sauce’s volatile flavor compounds
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WRFMEY: L. WHRLEW: M: FHifth.

Note: (A): PCA scatter diagram of 8 kinds of broad bean paste;
(B): PCA scatter diagram of volatile flavor compounds. A:
Alcohols; B: Alkanes; C: Ketones; D: Esters; E: Aldehydes; F:
Carboxylic acids; G: Nitrogen-containing heterocycles; H:

Aromatics; I: Amine compound; J: Phenolic compound; K:
Olefin compound; L: Nitrogen compound; M: Others.
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