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B, MREREEIHEARARLE ;0PTEC H 7
Pl B, IR LR o2 (U A PR 20 B 5 LDZX-30KBS
SRENBERKEAS, LiFEPRERT S,
ZXJP-A1430 %5 35 7848 , b 3l 2o B {028 1
A PR E] IR, L8 = B AN B AR 25Nt
LT, EHEARHMUAR R A R 2 6] s PHS-25
B pH 3, b A % L2 (AR A B2 B Thermo
R A S (% - BT R AN, 6 E R R R A
" ;KND-2C & B AL, LigEHi s AR
MembraPure 2 /2 40 14X A300, 78 [ B /KA
7 ;Insent 575, H A Insent 22 #] |
1.2 REHZE
1.2.1 K@i sk A4 K it

DK FicE K FRIBCHTRS 0.0100 g, A
250 mL = MBS, A 100 mL 8 4l 7K fiwg
PR 1 ¥ 3 5 min 22 IR 5T, 19 B IR i
Jo B B AN [A) B 8 7E TR IR R i 15~
20 mL i INALLLEE TR T R E-E b, FREER S
WU A A B2 A 55 K 0.20 mL T AR b {3
BT 28 CHEF R % 72~96 h.,
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W B AR g, MG X 4p 25 R SEACHS FR I [
#96h,

MEFIEE R A mER TSR LTS %
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VR ER RS A R OB REER) . BRI 2.50
o WG, A2 50 mL pH 7.5 A4 R 6 25 vhil , 16
150 r/min 40 C% 4 F R IR % 60 min, i € 3 &
75 % 250 mlL, M E bR 7 R RN 10 min J5 ik
I, BB S 5.00 mL Na,CO, i M 1.00 mL £
Ml i FE 21, F 40 CHRIE 20 min 5 42 3 K
680 nm Kb WG RE ST, kAR S A
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WV Y0 I RIS 30 miin, B S DA DNS Ik 7K i
5 min, MG EE AR AE TR 540 nm 4k 0916
FEMF . ARG 19007 Ulg 8 XH 1 g THEIW
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(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

J& it E A E 250 mL, 7F 48 ClE KIS &0
T PSR g Tl 4 UM | % PR S R BT LA 1:41 1
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1.2.6 #dEsrbr AR SPSS 220 & Mi-
crosoft Office 2017 JEA1T &4l 70 b1, #dis F=n A
L ebRfEZE" AT ANOVA 2S00, 7
Sa, b RoRE - TEIE RA B EEER(P<
0.05).
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PP 1 BT, O T X A T 25 5 S RS R
7] 2 96 h, SWIS-AO-K JE 2545 554 11 0 i 22 LU
S RTINS 1 o = 8 1 e e S 0 S o A B 7
L F Y RS R A 22 R, ik T A RR
SWIS-AO-D FY Tt & 1 H A F A B 1 (o8 2214,
¥YlegafvrRkihEfmr, HEaMEx KkihE
SWIS-AO-K 5 {5, X b b ol B8 U0 22 45 R B
5 SWIS-AO-K # Lt ,SWJS-AO-D My 4K &
poli - R L S SV S A R TR S VR
ER L AN SWIS-AO-D B 2256 T Sk A % BT
A TR, R K AR A AR . A
WF9E 42 B 00 0 78 R 2 11 S IS, S i fl
B VR BB S 0 @ aX 5 AR WE TG AR AT B =
Lt 1Y SWIS-AO-K T8 i AH 4 ™= 85 0 46 1 (1)
SWJS-AO-D & #h , BA B 0y b8 f 8 etk
EART NN A SN
22 RHEEHESR

3 5l SR 2 A K o A S Rt i Al
FUNE | PR S5 H AW SWIS-A0-K At i i o
PR, MRUIEECR, ARMEEEIREST
SWJS-AO-D i (P < 0.05), 2051355 T 3 035,
744 Ulg F19.37 Ulg, 1 SWIS-AO-D il o AH 1
e 1% 10 2.2,2.6 Fi 4.4 15 SR ,SWIS-AO-D ik
iy FrOE A 8 | T A TG R G R RO G 2 4
55 oy fit e K AL & W S RS 0 W AT SWS-
AO-K sl , Hep i fb il e A 4R HA
BEMESR, 08 SWIS-A0-K A% h 41 5 filf 15
J1i 1.8, 1.1 A 1.3 £, e S SCRETE J1 BT
JOF 412 38 {55 A% S5 7 00 52 45 AR A L B iR
SWJS-AO-K 3R 8 F o i B ) 19 i bk 26 A,
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Fig.1 Morphology and microscopic observation of

two strains of Aspergillus oryzae

F1 2HkEBERAMEERIN
Table 1 Comparison of enzyme profiles of matured koji

of two strains of Aspergillus oryzae

BiENU-g ki F &

mEE A
SWIS-AO-K SWJS-AO-D
PG 303501 £79.500 135547 +55.00"
o & & 5 744.93 £ 19.11* 284.20 + 23.10"
$& Y. B 1 036.02 +42.47" 1836.39+173.23¢
¥ A 184.83 + 0.36" 200.92 + 0.25
Bk B 9.37+0.14 2.12 +0.02"
i 2 4 A 2.45+0.50 3.15+0.20
AR A s 53.58 +5.84 59.32+11.32
o 4 F il 52.39 +3.75" 69.66 + 3.78°
Bz s 9.18 + 0.086" 7.48 +0.053"

1M SWIS-A0-D 13 & i K 1k & 4 43 ff 18 1 1 1

SWIS-AO-K 5 SWIS-AO-D H4 A [a] fip #4
(il 22 B0 1, SR R TG IAFEWI R 22 5% B
i 28 0 AR IO 0 ) TR bR SWIS-AO-K 454 nf
BB A 2 I o 2 b A T O Y 2 IR R R
WA TT 48 1 TRk B 1 ) ) P 3 R0 i 17 i o o
BT, 3 — LA K B A O 2 Y 3
], WAL T b Bl A R R o KB G
Wy kg2 ) ] i 5 i XU I R R YD, 4
fifp A AR 38 DO SR 9 i 1 R (v T AR
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FRUB A SWIS-AO-D 4 3 il A B i g 2T
24 75 B A5 41 At W RE A L B OB 3 R ALY AN M RE | £ aE
Pl R B R E R A EE

2.3 ®HmAEBSREPELERONE

2 K il A I T R AL AE B ARtk n 1#] 2
Frs 4G SR S SRS pH [ M e
S I8E 7= 4 43 #

WA 2a s, B R T EAELBES P —HE
MR, MBS, f5d e
Ho, s R R AL B 60% Il 76% . W& Z 18],
SWJIS-AO-D S & & R TEHT 30 d AHXF SWIS-A0-
K A B ROE 3, & BE 30 d AEEHT 5, SWIS-A0-D
WS AR SR LB, 1T SWIS-AO-K &
Ao gk R g, il 1T SWJS-
AO-D, Za SR/ &= 514 1.33 ¢/100 mL
1.15 ¢/100 mL, iZ45 - 5 SWIS-AO-K (& F i1 & &
B ESUPIEE TR ST

W 2b Bz e I b di A 2 WAk R AT B Y
S BT, R E A B, SWIS-
AO-K fE 418 30 d Ji WL R FF, M 1.41 g/100 mlL

—o— 5W]5-A0-K

—o—5WJS-A0-K

(30d) FRE#| 1.15 /100 mL (110d), ifif SWJS-
AO-D W — FL 3 T 3 Bz 235 5 2.08 ¢/100
mL, SO, 2 B BRI & BER BER W (1 ) , 8 R
GRUADZEES (P<0.05),SWIS-A0-D B )i
& Bt 1.08 /100 mL, J& SWIS-A0-K (0.16 g/
100 mL) ¥ 6.8 £, iX A] G J& Kl 2 5 Fff SWIS-AO-
D BOBELEE . TEREE . £ 4 RS LA A
e i LG i e L RE B 2K ) R R i Ak 7S
AAUER BT R Hk 0 3 TR | i ELHC R By A
1 v T AR A ok /K A 6 0 S TG AL DR IE 1 3 D A
WRR RSB RSN K, BiGE R TEAE
FI B A A I B T AR R PR S B b A
VR H SR BF 5 v e A DN 5 i A 2 T Y T I )
FLAT PRAR A, (LS5 ABF5 h SWIS-A0-K & %
M —F, % 28 A SR A Ak Y 2 R 5 AT B
Z L i BB RS ) iAo

i 2¢ Bros ¥ & B R AR R AR AR
— B B R TREAS, FREEEE 048~0.53 &
fi. BRI, SWIS-AO-K % ith & B2 il #2 v pH (A48
fb—H . SWIS-AO0-D 1k 04 /45, "] i 5 SW]S-
AO-K it v 7 7= A 1 B 25 W o A o

——5W]5-A0-K

L 151 | o= SWIS-A0-D 2 [ [-e-swis-A0-D 6.0 == SWIS-A0-D
B ; 20 - & [
g 10 = SR, PP Sy,
= : E S
S0 = F5p
g 0.5 b 2.
S ﬁ 4.5
= 0.0 N L N L ) 0.0 i L i y 4.0 "
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Fig.2 Changes of physical and chemical indicators during the soy sauce fermentation process

fermented by two strains of Aspergillus oryzae

(C)1994-2021 China Academic Journal Electronic Publishing House, All rights reserved.
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i1 & 2d FE 2e AT %0, 0 R R A a2 4
(ODnay, ) Fil 28 7 49 (OD oo ) Y W G 1 49 52 R | T
A HT 15 d B R g8 T, B SWIS-
AO-K ¥ il M ' 1 B A< 8 R & F SWIS-AO-D, iX
W] SWIS-AO-K ¥ i1l % [ i3 7% v 38 hr £ 5z vy 7%
FEAH L SWIS-AO-D B, KHi{fERNIHFAEH £
MR FERE 5 5RO aX nl BB & SWIS-AO0-K
43 ATIERR YNGR g G I B R ) o S B =
T RS WL TF— Bz,

T, A JEORE Gk e A 5 X R A Ak
BERB A G, 53— it n] (B 5 00 JRORE A T B4
AR,

24 EhRFESEBRNERSH

2 T T Y I S T L R TR A il
GFIRR BN L 2 BROK R A B I 0 U R A
FERRGE RN 2 P, Hivp bk Z LR (Asp,Glu)
i 23.25%~25.23% , i W 2 Kk #2 (Ser,Gly, Thr,
Ala) (5 19.79%~21.27% , &t v W % % 1 (Pro, Lys)
b 11.53%~12.35% , 5 Bk & 2L #& (His, Val, Tyr,
Met, Arg,lle, Leu, Phe) 1Y 40.82%~45.12% , JC W &,
JLHR (Cys) 5 0.32%~0.33% , i 5 45 44 65 SCHR IR
EHEEN, BRm G, AR AR E R AR,
S5 4 2 693.70 mg/100 mL Fil 2 609.10 mg/100
mL, AT A EA —EE5H, SWIS-A0-D

R2 2K BEBEHMMFEESERAM

Table 2 The free amino acids profiles of soy sauce fermented by two strains of Aspergillus oryzae

ik BE AL SWIS-AO-K / SWJS-A0-D / Sk
mg+ (100 mL )" mg+ (100 mL)"! mg+ (100 mlL)"*

B ek Asp 240.70 250.60 100.00
Glu 385.50 407.80 30.00
it 626.20 658.40
Eaokeg bt/ 23.25 25.23

Hrek Ser 148.70 162.90 150.00
Gly 86.90 90.60 130.00
Thr 164.50 166.20 260.00
Ala 133.00 135.30 60.00
it 533.10 555.00
Boa ket b/ 19.79 21.27

#hE ok Pro 80.10 111.30 300.00

Lys 230.40 210.80 50.00
it 310.50 322.10
Baske b r/% 11.53 12.35

Fek His 111.50 92.30 20.00
Val 151.40 144.90 40.00
Tyr 52.40 44.40 nd
Met 49.60 44.00 30.00
Arg 255.90 200.40 50.00
Ie 173.00 150.80 90.00
Leu 258.40 238.00 190.00
Phe 163.10 150.30 90.00
it 1215.30 1065.10
Baknt bb/% 45.12 40.82

Tk Cys 8.60 8.50 nd
Wit 8.60 8.50
g Les b/ 0.32 0.33

Bt 2 693.70 2 609.10

(C)1994-2021 China Academic Journal Electronic Publishing House, All rights reserved.  http://www.cnki.net
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(B R 22 B AR 5 5 BT S DR A R S L R 1Y
SR SWIS-AO-K & T 5.14%#1 4.10% , 1fii
SWIS-AO-K A9 5 0K & ZE /% L SW]S-AO-D & i
10.53%. Al M SWIS-A0-D #f5h v fiE 2 A
5 1 fF R R
2.5 il FEEKNERS

2 BROK R & I 90 d I T IS R I a2
(45 R 3 Bras, 43 500 3 i 04 IR R |9
BEDR R 45 R ] SWIS-AO0-D & FERY
Wl ZEEE R | BITOR LS 5T SWIS-AO-K % B 11
Hih . T SWIS-AO-K & WY 6 iR B | 5 b FiL ek
bR 5 43 8 20 91 2 e SWIS-AO0-D % [ (1) 3§ i 75
10.06,0.49,1.01, %455 55 R B ) e R 2 ik g 41
LS R M AR .

i e ELAT & 1 0 B S R il R — L L

KBS, A MR A T R R
EE M Z IR R SR, MR & FOR 8 R
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Table 3 Electronic tongue measurement of soy sauce fermented by two strains of Aspergillus oryzae

% S Fh Bk A #ek
SWJS-A0-K -30.04 1.38 6.09 7.12 -6.28
SWJIS-A0-D -40.01 0.89 6.79 6.11 -6.07

3 it

i X 9T SWIS-AO-K (5 2K 1 /il 2%
71)F1 SWIS-AO-D (& 8 7K Ak 5 ¥ K i Wi 2806 1)
EEEmARMmTAREEN, ZHEENNR
I 11 AR SWIS-AO-K RS T % % 5 I 1 36 Fir
R N FERE T ELA TR SRR AL A WK A il 2
1 SWIS-AO-D Jz ¥ # i B A B 0y b J5bE 5
Gt B R 2 LR AR R AL, 40 0 HE SWIS-
AO-K % % 1) ¥ it & i 80.80% ,5.14% Fl 4.10% ,
Xl SWIS-AO-D & [ ¥ il #H £ SWIS-A0-K 7E
i R AN Ok Lo LR BN RA KIS
P 7K A 6 28 35 O 00 34 0 Kl 5 0 R 1 il 1Y
WA T 5 A L AT BRI T, B O 4 1 9 i
an Y U AR, X S b — B ORI R
Wi 3% 3 1 o 8 BE A S 01 A T AN [R] . AR a8 SOk Xt
A I 2 S AR K T 25 0 20 7 P A i e I P e it
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Effects of Enzyme Profiles of Two Different Aspergillus oryzae Strains
on Physicochemical Indexes and Quality of Soy Sauce

Lu Huaijin, Lin Tongxun, Zhao Mouming, Lin Hanyu, Chen Zijie, Feng Yunzi®

(School of Food Science and Engineering, South China University of Technology, Guangzhou 510641)

Abstract In this paper, two strains of Aspergillus oryzae (A. oryzae) with different enzyme profiles were selected for soy
sauce fermentation. This study aimed to preliminarily explored the relationship between the enzyme profiles and the quali-
ty of sov sauce by morphological analysiz, physicochemical indexes analysis and sensory evaluation. SWJS-AO-K had
higher enzyme activities of protein degradation, i.e. the activities of neutral protease, acidic protease and aminopeptidase
in SWJS-AO-K fkoji were 2.2, 2.6 and 4.4 times of those in SWIS-AO-D Fkoji. SWJS—-AO-D had the higher activities
of carhohydrate hydrolysis, i.e. the activities of saccharification and cellulase was 1.8 and 1.3 times of them in other
strain. The enzyme profiles were closely related 1o the physicochemical indexes and sensory characteristics of soy sauce.
Higher contents of total nitrogen, Maillard reaction, and total bitter amino acid were detected in soy sauce fermented by
SWIJS—AO-K, the strain with higher enzyme activities of protein degradation. While higher contents of reducing sugar,
total umami amino acids and total sweet amino acids were observed in soy sauce fermented by SWJS-AO-D, which had
higher enzyme activities of carbohydrates hydrolysis. Compared with those contents in SWJS—AO-K soy sauce, the con-
tents increased 80.80%, 5.14% and 4.10%, respectively. The results agreed with the sensory evaluation, i.e. SWJS-AO-
D soy sauce has higher intensities of umami and sweel than those of SWJS-AO-K soy sauce. The results showed that
the enzyme of carbohydrate hydrolysis had positive effects on the production of umami and sweet compounds in fermented
soy sauce. This study will provide important theoretical guidance for the screening and breeding of Aspergillus oryzae.

Keywords soy sauce; Aspergillus oryzae; enzyme profiles; flavor quality; relationship

(C)1994-2021 China Academic Journal Electronic Publishing House, All rights reserved.  http://www.cnki.net



