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Abstract: There are many types of microorganisms (most of which naturally occurring in the environment) participating in the
fermentation of traditional soy sauce. The aim of this study was to isolate different molds from the traditional soy sauce moromi and examine
their enzymatic activities. Forty-nine mold strains were isolated from moromi, among which 18 cultured mold strains with different
morphologies were selected for molecular biological identification. The results revealed four genera, including Aspergillus, Penicillium,
Cladosporium and Alternaria. Analysis of enzymes in these molds showed that the enzymatic characteristics were closely related to the mold
species. Among which, the acid protease and S-glucosidase of Aspergillus niger (4. niger) were prominent, while neutral protease, glucoamylase
and aminopeptidase of Aspergillus oryzae (A. oryzae), Aspergillus nomius and Alternaria alternate were prominent. According to enzymatic
activity and strain characteristics, 4. niger (AN1) and A. niger (AN2) were chosen to co-cultivate respectively with commercial 4. oryzae to
make mixed koji. It was found that the effect of the mixed koji with A. niger AN2 and A. oryzae was better. Compared with pure A. oryzae koji,
the activities of neutral protease and acid protease in mixed koji increased by 42.84% and 22.27%, respectively, and the activities of
glucoamylase and aminopeptidase also increased by 17.54% and 15.10%, respectively, indicating a high application potential. This study
provides a theoretical basis for screening high-quality mold from moromi.
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Table 1 Morphological characteristics and identification results of 18 mold strains

2020, Vol.36, No.6

At %5 AR E E i3] Je B ER

P1 aé B R # EH (Penicillium sp.)
P2 Tl FLkE, WL aE HE KRER 52,5 % F(Penicillium meleagrinum)
Cl Tk, RLAE HE IR HILH QRF359(Cladosporium sp. QRF359)
Cc2 TSRS, A%aE HE IR BIoAEAXTOE (Cladosporium cladosporioides)
C3 b kGEE, NG aE HE AR AR AL IO (Cladosporium tenuissimum)
C4 blE &4 E, W% aE E IR M ABATOH (Cladosporm tenuissimum)

A0l FlEgEE, 2%kae BAn 2k K1 E(Aspergillus oryzae)

AO2 % BAn 2k K1 E(Aspergillus oryzae)

AO3 %EE BAn R Kkowh E(Aspergillus oryzae)

AO4 %E e BAn 2k K E(Aspergillus oryzae)

AO5 g% e B IR Ky B (4spergillus oryzae)

AO6 %Eé A Ik Kb & (Aspergillus oryzae)
M ae Fin SKEIK 2.E (Mucor)

AV KEE BE IR Festwh & (Aspergillus versicolor)

ANI1 2e BAn R Z i E (Aspergillus niger)

AN2 2é B K 2 wh E (Aspergillus niger)

ANo H45E BN 2k 219 ¥ & (Aspergillus nomius)

AAL bR GE, AERE HE SKEIK AR TR (Alternaria alternate)

22 FREERHERFL
% 2 18 HREHMEIERELSR

Table 2 Enzymatic activities of seed koji cultured by 18 mold strains

fgE (UlgTF) o B Bt x b P LB e ZKEG
P1 1350.39+81.20 576.89+60.01 368.39+31.95 243.53+17.05 50.67+6.25
P2 946.73+40.02 425.29+25.84 395.40+27.70 305.36+8.61 41.33+£2.46
Cl 32.32+7.65 73.13£19.52 29.28+28.34 44.59+2.04 2.65+0.16
C2 44.84+4.68 107.56+1.55 87.184+8.34 114.40+2.33 4.80+0.17
C3 36.44+0.78 32.24+3.15 ND' 31.05+0.89 2.02+0.06
C4 62.80+9.25 ND 122.31+15.06 12.26+0.75 0.84+0.09
AO1 2076.35+38.13 440.35+1.59 1050.41+103.48 31.82+0.33 188.54+10.05
AO2 1138.85+76.46 314.10+6.40 317.69+25.70 ND 401.47+12.34
AO3 1488.29+53.48 744.93+£19.11 984.94+36.76 75.22+0.61 339.33+16.91
AO4 686.87+45.06 284.20+23.10 1068.38+29.83 86.68+0.50 26.61+£2.96
AOS5 1683.43+76.19 155.80+21.56 928.23+71.45 71.56£9.25 698.65+50.28
AO6 1750.34+17.61 1226.10+115.40 1025.8+53.01 60.39+3.44 377.46+1.40
M 418.14+12.08 1238.64+39.36 271.53+17.05 ND ND
AV 44.24+11.53 28.43+31.09 157.39+1.11 315.22+7.90 33.59+3.86
AN1 45.53£6.72 2479.59+195.95 1120.94+27.31 343.02+14.00 0.36+0.22
AN2 42.28+2.63 1786.33+150.29 706.64+33.94 267.36+7.89 122.79+8.47
ANo 1831.09+29.04 716.40+60.70 834.214+8.28 63.31+5.74 671.03+£31.30
AA 1122.86+73.17 213.82+17.17 519.38444.20 118.17+2.86 260.23+18.42

E: EAF 1 R,

117



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

2500

bR
Rk S
2000 (t 14
_ i 1
& 1500 —1— — S ik
= 1000} -
;’:: 500 | ‘_‘ |
ok I T

e B 1 R B 10 WA - i 1 201k

& 3 18 KRB EMEE SRR
Fig.3 The box tail of enzymatic activities of seed koji cultured
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Fig.5 Enzymatic activities of pure koji and mixed koji
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