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Table 1 Taste score of sauce koji
A AR A T
it Aok R B R A Aok, Kok g4 32~40
W Aok Bk R B Aok, R R R AR 24-~31
Ak (40 47) W AR R R R Ak 16~23
FWARRAKR ZETEZEEAN 8~15
HUARRAKR, BEARS 0~7
x2 HEKRAFEIR(EEXRE)
Table 2 Score table of mycelium growth (Mucor, Rhizopus oryzae)
FH A A AR BE RS
HeeFsz skug 50~60
RS i S 40~49
e e p HL2RER K, ERKIEE 30~39
R0 ) BLRMER K, Lo%sE 20~29
EESACE TR &L E 10~19

FEERNERS 0~9
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Table 3 Rating scale for the growth of spores or colonies (Aspergillus oryzae, Micrococcus luteus)

MR A AT BE IS
FoFREFEFEH T, A RELA HEXLEZ FH T0%~100% 50~60

FoFREFEF T A RES HERXE L F=50% 40~49

) HFRAACERE, ERES BEXRE LK =50% 30~39

FaFRE F M ERKKIL(60 ) ) . .

FBTRAFECFRR, ERHR 20~29

FoFREEEF B RAAMK,LFRK 10~19

TR AFERER 0~9
x4 BEEBREEL R
Table 4 Sensory score of egg paste
FHh A A AR BB

WLEIRE (20 &) JRII 4 RN E 14~20
A G BT R 7~13

FR TR G AT A 0~6
#4230 %) A H# Ak R R Bk O 3ok P 89 — AP R L b BLvkGE R R ) 24~30
Aok R ok Bk BOBE Kok b 89 — AR B B Bk A, R R 18~23

ok — ik, R R R 12~17

Sk — ik, M B 6~11

Ferd & B A # 0~5

2 (25 4) =Rl W N X 18~25
o R IR, AR R R F 12~17

O R — ik, A Uk B, BB 6~11

oA £ Bk R R T LT 0~5

R (25 4) PR EEEE R R A 16~25
TR R AR 8~15

ok 8 KB KR 0~7
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T Design—Expert.V8.0.6.1 Microsoft Excel 2016,
IBM SPSS Statistics 25 M Origin 2018 64Bit,

2 ERE5SMH
21 HIHEMEERSVSHE
2.1.1 IR RORERE BRI IE I h

RIS 2 R A AN R TR LR T A R
W EEA kMR RihE TR ORES, ARR
PR AR 3 I A P A —E 2R S
K5 BE 7 R Z 0B AR, 2 WM AL R v, 20

H T MUE M Y R DD B R i B A I
KGR ) D SR i B WA EE S
AR, O B T A KRR R AR K MR N L R
PGB, L RR 22 fdeoh: A s T 2 BE R 4 TR Y
15 el

20 B LA T o GOBR TR O T R ) 8 3R TG
J1vEr, A R R Ak H S o b 4 R, L
1R R A R i b A ML kA ER AL R N, (AR
fiki 5 ) Joa 348 22180 fin A — 2 = 0 I RE R R T ¥
R R KU 1) TR i 2281,

TEFE A S R I EURE ) 2R IR A5 95
°C,40 min B, 4% 1.3.1 5 09 75 35 il ik, Br A B R O
5, MM 48 h IS EE IR S5 SR WA 1,

P &1 AT 2 TR S AR [R] 43 ) 5 R T
LR TR A EC A i, i R E P O3 el v B
WK Ny« RS P B =~ 5 [ I B> A A I B> LB T



5522 % 455 RBE A R R W A A R A B 7 B T A AL 203
T~ o o BRI A s W T SRR T A, 4y £5 SBEM—KE
W5 75 R AH ’E@afﬁqﬂjﬂﬂrj" K B >IEFL >k Table 5 [List of starter making strains
AR > T A B > B MORT . 255 % kil ] A % 51 ] 1A % 51
543 ) 5 R I R UG R It Ao & O
(B P VT A B v, HC VR L o e L AAR T+ B
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Sensory evaluation results of different strains
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Fig.2 Sensory evaluation results of different soy sauce

koji after sauce making
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Table 6 Sensory evaluation results of different kinds of egg and strain after koji making

BB F I

3 RA -
Kol B+ RO B Kol F+f KB

My ik — 7R (A) 85.30 + 4.55¢ 85.80 + 3.49¢

i~y (B)) 68.00 = 1.67¢ 68.50 +2.50°

90%4 % +10%K 2.4 & %8 (C) 85.00 + 3.24¢ 84.30 = 3.77¢

90% 4 % & +10% 3 @ (D)) 86.00 +2.12°¢ 85.80 + 2.86°
90% 4% & +10%4% 3 F % (E,) 90.50 = 1.12" 90.80 + 1.92"
90% 4~ & +10% 2. 2% (F,) 93.30 + 2.68" 93.50 + 1.66"

80% 4 % i +20% 2. 24> (G,) 96.30 = 1.09 96.00 = 1.22°

T RS PRI B 6] /NG 0 3R0OR 25 57 k3 (P<0.05) 5 il il B[] 5 48 h,
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Fig.3 Sensory evaluation results of different soy sauce
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BHOZE B ST S E RS VIR OG, X E MR
oy 2 i il A 25 v 2R A AR, R AR I R )
T i —— AR PE A W i i R
AV T B BT S A ) T 7 A B 2 e R
S AR R EORER R B RCAS | B2 i B XU
W0 B T, 2R R B AR
BRI, 45 5 HLIC 3, AN 55 8ok il 25 i 43
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TERE R JEURE A 80% 1 4= BRI 209% 11 JE &
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g 1 71 25 5 LI 4
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2.3.1.2 IR IK S X S T 005

KoaEmRthmEEZSHZ—, kK
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b R KA R B ST T, DA o B R AR K
ikt oK ax B R, N R 4R R 2 /N
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oty 2ok A v gl R A 9 a0

NN BN AR ISR i RN g G ez
BY7K 53 T it PR IR ]y 40 min , B 58 25 20
B 7K 4355 2 (55% ,60% ,65% ,70% , 75% ) %} % i o
B EEG sz M 48 b s il i 2
ILPAEE NI

M &5 15, SR i K 2 5 d x5 il b ) 2
G 750 S 2 B K A i 03, ¥ it
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HykaS YK N 65% EE 1 RET 1k 2 i
K, 45522 Ulg; Ko & 820 65%~T0% ¥ il v
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A KR AR B B K T AR B, A HE S D
K 6 Hribl fi s ]k 24~48 h BF | JEAE 48 h B TS
SR RAE 25 BE A s T A e K 9 il Y R
PRI 20 R R FEnT g2 R i ith 48 h S
HIF AR ol R R, B | A RS T
R 5t T Rl 2 R A el A st B A, n T xR
DL R ity o s SR A s 4 el A e AR
KA 0LV YL BRBE | B0 1 v R 23 I EE AR
TR0 1 e AR it D 48 b
2.3.2 ity S5 A e i O A
2321 bt R T &0 mapr
R AT T2 2880, Ao IR 3R S 50 45 1 R Al
A Box—Behnken A7 .02 FiRE 1 R BEP233 5e $E 28
WEFE] (A) EER TR K5 & 1 (B) (T 1A (C)
3 E R B A, LU B 1 R P e b, F
G ER NI T 228 KBt R KPR
W27, T R s R Lk 8,
2322 FIHAFEMEL SR XFE 8 ik
W HE AT Z s mALA , W Design—Expert.
V8.0.6.1 B A 43 M, #E N7 B H IS 1 %) 78 B [A]
(A) R PK & & (B) (Hl Ml & (C) i =t
Z I [l )5 5 &

A WIS 7 =5545.00 +255.634 +265.50B +
200.88C +17.75A B+63.504 C -46.25BC -1146.25A -
593.00B>-604.25C%, [ J5 #7722 B W3 9,

MR 9 IR, 2 ) IR R A P
0.0001, & B — ¥ a1 )5 J5 BRI B 12 35 (P<0.01),
Wz 7 T R A AR g 1) 15 38 45 52 i PR 2R 5 ) L =2
[B) R LS 06 2R 5 AR AT RN 2 35 (P 4 5=0.1405>
0.05), I J& 2 480 X 3R A7 7E B U ) e o &R AL R*=
0.9927, 156 W32 M) )07 AT A O [m] 05 A Y T A
ey, Halum i 45 S 5 80# SR 0 0045 B 30T
BRI 15 25 /0N, IO 55 52 A 2 8] ) A 56 1 R4
IR D E 2L R?,,=0.9833 25 LT ik, il il T-2
A AT T {2 R o ZEERET R (A ) (BR
W K 43 (B) (ZE R E] Y R0 (A2) (B
B K 43 B R IE(B2) | il i e TR B R
W(CHHY PAEYI/NT 0.001, 2 B X5 i b i 26 1
g 3% 77 5% W B 582 I E R (OO P RN T

% 7 Box-Behnken it i& it B &K F*
Table 7 Test design factor level table for Box—Behnken

cp  EEEE Embsks wes
(A )/min 4% (B)/% (C)/h
-1 30 60 36
0 40 65 48
1 50 70 60

% 8 Box-Behnken itI§i&it R & R

Table 8 Box—Behnken experimental design and results

HEw Riamba

kB3 Mm@y ke O EOHEN
i (B)% 18 (C)/h U-g"!
1 30 60 48 3265 +50.73
2 50 60 48 3745 £ 56.86
3 30 70 48 3831 £95.18
4 50 70 48 4382 + 86.30
5 30 65 36 3327 +£83.75
6 50 65 36 3707 £ 46.97
7 30 65 60 3755 +70.80
8 50 65 60 4389 + 64.68
9 40 60 36 3947 +103.52
10 40 70 36 4500 =27.15
11 40 60 60 4288 +74.93
12 40 70 60 4 656 + 88.09
13 40 65 48 5455 + 88.97
14 40 65 48 5499 + 100.69
15 40 65 48 5528 +39.88
16 40 65 48 5643 + 88.79
17 40 65 48 5600 + 109.87

0.01, & B X il v 25 TG ) s e v . X
o FAE R R/INAT AT, 5% 26 1 6 i PR 2R ok
/MK K B>A>C, BV SR T A K 43 5 > 7R 4R
FF 5] > ] ffy B[]
2.3.2.3 (AT AR AR A R £ K v N T 3 BT R e
O TET 1 A6 e 2 VL Ok 2 i 45 ¢ Wil 1R 28 T 7 22
XiF 3 R EEEE h r sg m, HRE RE D
K7,

L 3& 3D m iz i T ] RT A e AR A R
M A1 2 ) 2K P T 3% 7 9 S ) 7 T R TR ) B
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Table 9 Variance analysis of regression model

7 E KRR P T Fe B W ¥ F i P1a hAR 04
A 1.085%x107 9 1.206x10° 105.38 <0.0001 ok
A 5.228x10° 1 5.228x10° 45.69 0.0003 ok
5.639x10° 1 5.639x10° 49.29 0.0002 ok
C 3.228x10° 1 3.228x10° 28.22 0.0011 wE
AB 1260.25 1 1260.25 0.11 0.7497
AC 16 129.00 1 16 129.00 1.41 0.2738
BC 8 556.25 1 8 556.25 0.75 0.4158
A? 5.532x10° 1 5.532x10° 483.57 <0.0001 ok
B? 1.481x10° 1 1.481x10° 129.42 <0.0001 ok
c 1.537x10° 1 1.537x10¢ 134.38 <0.0001 ok
& E 80 081.75 7 11 440.25
& IR 56 947.75 3 18 982.58 3.28 0.1405 FRF
Hhig % 23 134.00 4 5 783.50
% o 1.093x10’ 16

T o ROR 28 S 3, P<0.001 5% R 28 57 i B2 ik 3, P<0.01,

TR RE S e T 32 M) 17 25 A 1 SR AR X e AR SE R R AR A A AR e A Rt 2 R R AR R T 41.17
ZIN o 7 g TR R Y e 167 SR A min, YK E R 66.1%, il il B A Y
2324 WUFIRXEE 0 Design-Expert.V8.0.6.1  49.96 h, 254 SEbr R, 45 T. 2 & T A4 Ry . 2%

& HBHE )

Protease activity/U-g™

RS
Protease activity/U-g™

BRI K 4y

Water content in the egg blank/%
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A R IR 1]
Steaming time/min
(a) ZE BRI B] V2R 0 o A9 K 43 ik E BT
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60 P

C 1l i
Koji making time/h
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A FE IR ]
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Abstract Based on the results of sensory evaluation, single factor test was used to determine the koji making strains

and the formula of raw materials for good flavor. The results showed that when koji-making strains were Aspergillus o-

ryzae and Saccharomyces cerevisiae, raw materials were 80% egg liquid and 20% black bean powder, the flavor of koji

was the best, and it had olive and vegetable flavor and slight salted egg yolk flavor. The time of steaming, the moisture

content and the time of koji making were selected as independent variables, the activity of protease was taken as an in-

dex, Box-Behnken was used to optimize the koji—making process. The results showed that when the steaming egg curd

time was 41 min, the moisture content in egg curd was 66.1%, and the koji ferment time was 50 h, the highest protease

activity in egg koji was 5797 U/g. The study has found a feasible scheme for the development of egg sauce products.
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