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Relationship between the Protease and Amylase Systems of Aspergillus
oryzae PRB-1 and the Physicochemical Properties of High-salt

Diluted-state Soy Sauce
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Abstract: Isolated Aspergillus oryzae PRB-1(AP)strain was applied in the manufacture of koji and high-salt diluted-state soy sauces. The
results showed that the acid protease_and neutral protease activities of AP koji were 398.53 U/g and 1539.98 U/g, which were increased by
71.79% and 59.93% when compared with those of Aspergillus oryzae 3.042(A0), respectively. The amylase activity of AP koji was slightly
lower than that of AO. AP koji contained five neutral protease components, two acid protease components, and four amylase components,
among which protease Rfs and amylase Rf; showed.the highest activity. The total acid content of AP and AO moromi samples increased as the
fermentation time was prolonged and.the pH value decreased from neutral to acidic. Amino acid nitrogen continuously increased in moromi and
the reducing sugar content showed a slow.downward trend after the initial sharp increase. The amino acid nitrogen content of AP first filtrate was
0.86 g/100 'mL after. 55 days of fermentation. Meanwhile, the utilization ratio of raw material (81.97%) and the amino acid production rate
(61.37%) of AP were higher than those of AO. The reducing sugar content of AP first filtrate was 4.82 g/100 mL, lower than that of AO. The
neutral protease activity of koji was positively correlated with the amino acid production rate (p < 0.05), but had no significant impact on other
indices (p > 0.05).
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Fig.1 Koji protease activities of AP and AO
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Fig.2 SDS-Gelatin-PAGE patterns of koji proteases from AP
and AO

EOOA PHEOH; B: REEOH; AP-10: EARRE
 APHLERRAREEL0E, AP-5: LR A APHBRE R AR ST,
AO-10: bAHRE A AOHBE RIS, AO-5: EARRE S
AOHLEER AR AP-2: LA IRE A APHIBE R AR 24%; AP-1:
EHRE A APHERER; AO-2: EARIRE A AOHBERAMFEAE;
AO-1: AR E AAOMBEE, EAESH 420 ul.

® 1P EABSEITBENTES N

Table’l Rf valuesiand.intensity level of the components of koji neutral protease

PN £ 185 R T BT & L A51/%
- AP-5 AO-10 AO-5 AP-10 AP-5 AO-10 AO-5
Rf; 0.167 31142 65268 31525 69752 1296 1248 12.03 1149
Rf, 0.339 7946 16254 8395 15164 331 3.1 3.20 2.50
Rf; 0:371 7443 14994 7515 15748 3.10 2.87 2.87 2.59
Rf; 0.642 - - 15525 31674 - 5.92 5.22
Rfs 0.719 69362 148554 65240 157472 2887 2841 2489 2593
Rfs 0.773 124377 277830 133875 317446 5177 5313 5108 52.28
xR 2 BRMERBRAMIBRENMZTESN
Table 2 Rf values and intensity level of the components of koji acid protease
P e ZE PIT & Fe1911%
AP-2 AP-1 AO-2 AO-1 AP-2 AP-1 AO-2 AO0-1
Rf, 0.718 63054 264600 228430 397210 31.2 341 326 39.1
Rf, 0.784 139216 512442 472866 618640 68.8 659 674 60.9

FHEER R 0 R A B AR JE M SDS-PAGE 705,
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Fig.3 Koji.amylase activities from AP and AO
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Fig.4 Native-PAGE patterns of koji-amylase from AP and AO
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Table 3 Rf values and'intensity level of the components of koji

amylase
3 = = 1 /9,
P EHE 3y Bt &b P /9%
/Rf AP AO AP AO
Rf; 0.228 " 1045944 380880 19 0.7

Rf; 0512 10021878 14871915 179 264

Rf; 0.775 39943629 34959609 712 621
Ry 0947 5067222 6039432 9.0 10.7

FHEG TR 2 Native-PAGE 738, &4
N TR A N DCTRECS G ey v P ML S EN SR N
FEAT, TR, TETEE . TEREE R, Rf.
Rf; fll R, S7ERHE AO Al AP HHERTEAE, BERE 1R/
I35 Rfs>RE>RE,>RE, (p<0.05). Hirb, ek
Rfs ‘S¥& /170 B 2 3% 71 71.2%F1 62.1%, XK
A TE KR IER e I R 2 B EH (2 AP FI AO
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TRERYE, 4ERF(E 4.70~4.80 2 0], BANKFEIFE, AP
BN pH H—BERIFK ST AO, HERARH

(p>0.05),
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Fig.5 Variation of total acid content during AP and AO mash

fermentation
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Fig.6 Variation of pH during AP and AO mash fermentation
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Fig.7 Variation of amino.acid nitrogen during AP and AO mash

fermentation
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Fig.8 Variation of reducing sugar content during AP and AO
mash fermentation
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WIRE . 22 WE RS . A RS AT
KA, I U A A R A K3 SR A T A
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IR AR SR S B G i 03, VAR T B ik
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2.6 K i By A K B AL ARAT

ST 55 d ki Sy, XIAE S FR AR EA T
EATHE, 55w 4 .

RIS AR AP Skl ZAE %N 0.86 ¢/100
mL, LB bR, AP BRIE 5 0 R A
3018 81.97%, T AO, HERAEZE (p>0.05).
AP MRERERFN 61.37%, & AO #iE 3.52%
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= 4 SHmRYIRILIERR
Table 4 Physiochemical indices of first filtrate

K E PRB-1(AP) KihE 3.042(A0)

T E A H

A R(9/100 mL) 0.8640.04 0.8440.01
A #/(g/100 mL) 1.400.07 1.4540.04
JRAAIR 2% 81.9740.04 81.9340.04
BB A RE % 61.3740.45 57.85:4.70
i% & 4%/(g/100 mL) 4.8240.74 5.4340.75

R RE BASUAR
2.7 R By TE ) 5 K W A KA K R

NI FEK 1% PRB-1 3 i 2 1 g A s
N5 RIS RIS o 28, XL AT AR 2y
M, SRR 5 PR,

®5 RLHIESTE ) SEEAREROER AT

Table 5 Correlation analysis between koji enzyme activity and indices

BEER AR RAAREE  RABART)  ERE
TR GEE ) 0.306 -0.584 -0.290 0.884"

BRI G BE ) -0.371 -0.407

RS

-0.007 0.151 -
- - 0.187

i *RTHEAREE (p<0.05) .
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1 8 14097 0 vy UK 87 P A T2 ity o ) SRR IR AR
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52 AO I L7F1 16 £, 15 AP KRB 2 IE A Z
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A3 WA B RS I R R
AN 40 Cy By B (ARRAE 50~55 °C [Hyu
WA/ E AR, (B R G IR SE IR EA pH 18
B HREER & B R 17%, (EZEFHS LBl
FEERIE R, ERBAEET 15 d AR IRE T
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GER—E R, ORISR — AR T A
BEVER .. S34b, R RE AR F R e 43 i
AN, B 1R EBEFIEREE, 4N,
REVERG . RIHESERE A A TR fA A M

DT ERARD THEY), R HIREERES
FhAL2EAR R ) 3E AL . DA DR AT A it Rl R s i 14
AP FMEIESE S E. R R NE IR E
IR E ST AO. T HIK TS BE,
AP 1 AO JHh7E 8 I B ANE Ky g R4 73 S s 1 9)
i EHALEEER, HE AO AT AP Z K F)
1 FE A BRI R B I, 5 P MR IR
MESE RERB K. Fik, AP R 55
RFPEAAFLEN ROGR, HI RN 5 R BB (1)
i 52 DA R Xt e B I R R 2 i FRAT AT PR 3 — 25 1)
g

3 Z4ig

31 kih#E PRB-1 il AR MBRMEM PR
figi% /1, 1A% 398.53 Ulg T34 41 1539.98 U/g T3,
BOK A 3.042 il il A3 = 71.79% (p<<0.05) 1
59.93%, JEREHE LKA 3.042 HIHhEEK (p
<0.05).

3.2 fEKihE PRB-1 gl RG] 5 ASrh AR A
BgZ sy, Kih%E 3.042 4 6 DM EARA Y, H
2 NMHSERRIME A N EAWE 1. 2 dith
IS 4 NEMEEA Y. Hd, AR Rf SA
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TERTBE Rf; 55 1K
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£ 0.86 9/100 mL, HoKHhE 3.042 & 2.4%, & H
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FRIAA B T K 223.042/ 7K F, FHIK i
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