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Study on the Brewing Technology of Pure Bean Dregs Sauce

GOU Ting-ting, PENG Rong, YIN Zhong-yi, DUAN Song-lin, DING Qian, ZHENG Xu-xu, WANG Ying,
CHEN Ji-shuang

(College of Environment and Resources, Chongqing Technology and Business University, Chongqing 400067, China)

Abstract: In order to solve the problem of resource waste caused by bean dregs which by-product of bean products
enterprisesis easy to corrupt for its abundant nutrition. This study took pure bean dregs as raw material ,mucor as fermentation
strain and neutral protease activity as indicator, and the single factor experiment and response surface method were applied to
optimize the pre-fermentation process. Then,the time and temperature of post-fermentation were determined by examining the
changes of crude protein, soluble protein, total acid and amino acid nitrogen content with time in soybean dregs sauce at
different temperatures. The results showed that the optimum conditions of the pre-fermentation were; Moisture content
62.20% , pH7.5, cooking time 20 min, culture time 64. 5 h. In this condition, the neutral protease activity reached 175. 655
+0.765 -g™",it is basically consistent with the predicted value of the model. In the post-fermentation process, the contents
of crude protein, soluble protein, total acid and amino acid nitrogen in the bean dregs at 40 and 28 °C, and the room
temperature all showed a trend of increasing firstly and then becoming stable gradually with the increasing of fermentation
time, but at 40 °C, soluble protein and amino acid nitrogen content were higher than that at 28 °C , and the room temperature
and the content of various nutrient tent to be stable after 40 d. At 28 °C and room temperature they were stable after 50 d. Tt
indicates that increasing temperature can improve soluble protein and amino acid at the same time and shorten the time
required for the production of pure bean dregs. The content of amino acid nitrogen in the pure bean dregs after post-
fermentation at three temperatures can meet the requirement that the amino acid nitrogen content in the brewed sauce should =
3 g-kg™'. Tt indicated that it is feasible to brew bean dregs with pure bean dregs.
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Table 1 Factor level table of center combination design

. " K-
3 A
e Mz Horizontal coding
Symbol Factor
—-1.414 -1 0 1 1.414
K Gy
A 60. 00 62.20 67.50 72.80 75.00
Moisture content/ %
B pH 5.00 5.44 6.50 7.56 8.00
ZEH )
C 15.00 19.39 30. 00 40. 61 45.00
Cooking time/min
R FRn(a]
D 48.00 53.27 66. 00 78.37 84. 00

Culture time/h
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Fig. 1 Results of single factor experiment
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Y =160. 17 —27. 584 +0.86B +0.44C -3.70D -
4.51AB + 1.43AC +0.087AD - 0.39BC - 0. 17BD -
1.71CD - 13.274* - 3.04B> - 0.53C* - 5.40D° +
2.68ABC +3.79ACD +2.89BCD
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Table 2 Results of response surface experiment
i ! B ¢ D Fr R A ] Fh PR R
KOy FE A T[]
Sequence Number pH Culture time/h Neutral protease activity/ ( U-g~")
Moisture content/ % Cooking time/min

1 62.20 5.44 40. 61 53.27 174. 677
2 72. 80 5.44 19.39 78.37 115.938
3 67.50 5.00 30. 00 66. 00 145. 888
4 72. 80 5.44 19. 39 53.27 113.931
5 72. 80 7.56 19.39 78.37 88.416
6 75.00 6. 50 30. 00 66. 00 93.728
7 62. 20 5.44 40. 61 78.37 154. 475
8 62.20 7.56 19. 39 53.27 172.256
9 67.50 6. 50 30. 00 66. 00 162. 904
10 67.50 6.50 30. 00 84. 00 143. 563
11 72. 80 7.56 40. 61 53.27 107. 968
12 72. 80 7.56 40. 61 78.37 114. 144
13 67.50 6.50 30. 00 66. 00 161. 585
14 72. 80 7.56 19. 39 53.27 114. 645
15 67. 50 6.50 45.00 66. 00 153. 621
16 62. 20 7.56 19. 39 78.37 176. 843
17 67.50 6. 50 30. 00 66. 00 166. 755
18 67.50 6. 50 30. 00 48. 00 149. 835
19 72. 80 5.44 40. 61 53.27 122. 208
20 62.20 7.56 40. 61 78.37 158. 443
21 60. 00 6. 50 30. 00 66. 00 168. 192
22 72. 80 5.44 40. 61 78.37 108. 416
23 62.20 7.56 40. 61 53.27 176. 843
24 67.50 6.50 30. 00 66. 00 163. 326
25 67.50 6.50 15.00 66. 00 159. 243
26 67.50 8.00 30. 00 66. 00 156.928
27 62. 20 5.44 19. 39 78.37 159. 584
28 62. 20 5.44 19. 39 53.27 158. 795
29 67.50 6. 50 30. 00 66. 00 161. 439
30 67.50 6.50 30. 00 66. 00 155.731

(2) 752253 Hr - i 3 Al J1, w bz T (] U168 750 3
PR B (P <0.000 1) ; KI5 R 3 (P =
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f;CV=4.03% ( <10%) , R HEFE R, W F

{EL AT 4 A PRS2 F o O AL (i 2 11 S D) 52
i (A) > HiFREE (D) > pH

U NANIIV5 v BV & ey
(B) >z &E MM (C),

E@E’J?ﬁﬁ% ) A% . 5% , D* L ACD | BCD

TG RZ A 3

LSIA
w

BRI, AB A X AR
= H

» N



134 KR 14

x3 HESWE
Table 3 Table of variance analysis
T5 220 S5 A =E0E ¥75 FiH P{H A
Source Sum of squares Df Mean square F Value P Value Significance
LY Model 19425. 78 17 1142. 69 33.23 <0. 0001
A 15210. 83 1 15210. 83 442.32 <0. 0001
B 14.70 1 14.70 0.43 0. 5255
C 3.89 1 3.89 0.11 0. 7425
D 273.33 1 273.33 7.95 0. 0155
AB 325.54 1 325.54 9.47 0. 0096
AC 32.63 1 32.63 0.95 0. 3493
AD 0.12 1 0.12 0. 003 0. 9538
BC 2.48 1 2.48 0.072 0.7930
BD 0.44 1 0. 44 0.013 0.9114
CD 46. 82 1 46. 82 1.36 0.2965
A? 1643. 05 1 1638. 68 47.78 <0. 0001
B? 86. 48 1 77.49 2.51 0. 1388
c? 2.64 1 2.64 0.077 0. 7864
D? 272.03 1 272.03 7.91 0.0157
ABC 114.92 1 114.92 3.34 0. 0925
ACD 229.42 1 229.42 6. 67 0. 0240
BCD 133.45 1 133.45 3.88 0.0724
% 7% Residual 412. 66 12 34.39
ST Lack of fit 347.70 7 49. 67 3.82 0. 0795
4l 2% Pure error 64.96 5 12.99
2 Cor total 19838. 44 29

TR LM R EVEZE R (P <0.05) , " fRERAALRIFF R 122 5+ (P <0.01) ¢

* represents significant difference between groups (P <0.05), **

(3) ZHARH T - B2 3 A1, AB (A” X B 5
B P R T T D R ) S 2 AR R A2 ELAE
1 AB BAT I 251, Home o7 it AT RN A R 2 R & 2,
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FREFEN (D) FAEE IR R B 55T, e & A g
[ 353 0 B 45 DRL 2 A 38 g 384 i, 38 B i KAE S
i £ R 2 1 185 om0 5 v 44 T ] X 1) 2 g
2 P2 BB 1 M R TS T RS, A SR R AR
RFE, RALZEAERAN B & &5 F R i RIE,
KR AW, H A w4 nHEp 8% 558 BAE
FEEE T k2 WY pH AR, BER T
PR S 7 Bl A K o B i A3 hn S B e R
FEAR AR A R 5, oK o & i iR 8] 62% B, B &1
WP B TS a8 B K(E . RV, K A
AREE, B Th YRR BT A AR AL, XY pHT. 5
B, B ) A R S 0k B R KA

(4) B RS < 3817 Design Expert 8. 0 345 1 i
T ESE MK & 1 62.2% pHT. 56 75 & I [H]
19.39 min 35 3E 0] 64. 44 h, BT B

represents extremly significant difference between groups (P <0.01).
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B 12 AT AT

2.2 SGEBEREABARERSN

2.2.1 mERGLE LA HE 3,3 MEE
BT R A Z rh KL 1 B )
PR S IEA B, 22 I A TR P 1) ) 6 v 522 B
FEHE R BRI O K R B TR AR
HaH KRN TE G K BRI, A Wy AL S i
W WEY BRI A B o i R, S EOHLEE
SN AR S R W R Y 30, A A R b SR AR A
PR AR SRR 1 e B R T RE ,
RUE A i R AR (IR 0 53 4h, 3 Rl
T BHLER AR A 22N OR, X R I O R 1 R
JITA 5 BT SR R TR B X S M AN K



13 A5 S L R T 5 35

kR R

Neutral protease activity/(U * g™')

pH

6.51
55.68 58.33 60.98 63.63 66.28
7K43E & Moisture content/%

TBD

2
#HE
HE
B3
ﬁz

2

o
#2
+ &

E

5 ‘

2 [ ) |

66.20 “_ |
s A 642
63.57 e,
%5,&@\ 60.95™~__ e 105
7.68
u, . 833 8100 o
" cop 5571 8.63 831
’e'll/%

B2 kHaESEF pH WX EER

Fig. 2 Interaction of water content and pH

1.4

—=— % Normal temperature
28 C

~13F T

440 C

—
—

HER
Crude protein/(g * kg
e =
o o

o
0

o
Q

B} 8] Time/d

B3 #EERiBdETHEASENTK
Fig. 3 Change of crude protein content during

the fermentation process of bean dregs

2.2.2 THEHEGLEHTAR hE 4 TH,3 R
BT gk fq R RR R PR AT S
S Bt 2 TR o 1R 0 184 i 2 IR SE 2R 8 1 R LR AR
MR T PR AR XORRNIEE A
PRI, & e A 2R v B AN BT KA T i i 1 R
(1) i 5 8 F R K o R B % KR M E Y
FMBL KPS BRATG , 75 Al 82 Bt 2 7K Mg 2 1) 34 D T 48
R B AT 2 1 AR S A A0 30T B R ]
NS SRR = d Suk - =8 i NGIP
SR Sk 1Y) T TS 0 A, R 1 K S RE TR, BT
D EA SRR N EZE EAHE R, 5
Hh,40 CTRAIEEEA S — &S T 28 CH=ER

TR RAEE A SR, B 40 CTMEEEA & &
FE 40 d B TP AR T 28 CARIEIR PR RTiE R A
FHAE S0 & TR RR . X P O Rl A R A
T, Hr VSR R A T PR R, B K i e
TR, T B 004 T A R i A SR 8 T g T
KB40 C TR EER & E— ST 28 C
AR N Rl B A, LR T R T
FRIRZS

110
S P.‘i:'?ﬂ Normal temperature
=~09r *28%C
'a0 —4—40 C
2038
{0 =0 4
F07 _—
H_‘é .E /‘///&/ﬂ,qt' s _a——1
EEo6F .
ELO e
=05
=
(=3
0.4
0.3

0 10 20 30 40 50 60
B ] Time/d
E4 #EEEABIEPATIMERRIENTN
Fig. 4 Change of soluble protein content during
the fermentation process of bean dregs

2.2.3 FEmAEFOEA RES WAL MIRE
N, Bl S AR AR YRR i R I E] 4 o 5
Je LIHRPRR RS X P, B B R AT
W, REAE 7 R I T A A D, BT LUTE I K T 2 i A4
BRI 5 B IS R TR I [R]85 o, 5 R TR
I 2 T AR 28 v ) 38 DS AN O 2 B, AR
MR, PECAR S L I S R R R
PRI R, Eh 03 Fe 00 B i B kL, R 1A & rh A i
TR ANER A S i I i 5 R A T, R EU™ R B 3 R
FREARR, BV 7 B th 4k 52 9 i i TP AR i 8 Ak 3
Fh, K30 d J5,40 C R AR & AL T 28 CAl
2R B A, X D O 7R A IR A 28 °C R K
R, YRR I 7 PR T R bR A B, A
M , 3 JIL AR 75 LA IR 1Y S i 40 °C T S e
H TR R v, A T R A A AT Bl 1 SR
SRR R S R
2.2.4 RARSRAZTHEMA HE 6 AT, A
TR A R 5 ek I A I3 P[] A 84 o 52 S 1 s - A
A, X, TR S AR BRI, 8 mE s O Ab
TEGR K, AT DL R 31 8 1508 D K A R /Ny
T2 IR A R A N W B 2 A R )
FRSEF , 2 T A 28 R B2 AN W T v, 2 P RS ) 32 H
SEMRNWT T R 3 1l R R A A & 10 1 A TR i
%%, 515040 CTMAIRSA SR —Hm T 28 C
N YIRS A& i B 28 CHIE i E
BT AR XY, B A R, R A
B TG K2 A R Mo 2 1A 2R v i 2 1



136 X =5 B 2 1 4

JROK il RIS RN T, P L 40 C R Iy 2k
PRAS R A R R, AR T R 5 TP AR

501
‘¥ 15 Normal temperature
451 ——28'%

40F *40C

MR
Acid value/(g - kg™)
¥ w
G

20 30 40 50 60
tE] Time/d

[=]
—
o

BS #EERABIEFEBRIENTLiL
Fig. 5 Change of total acid content during the

fermentation process of bean dregs

0.12

= —=— & Normal temperature

'ap 28 C

4 0.10F —a—40 C

o0
% 3 0.08F S o
e & .,,,,/;;1*\7:./’/'
& E0.06f ‘/-

= =
e

£ 0.04f

[=]

=

£ 0.02}

< L

0 10 20 30 40 50 60
A [] Time/d

Eo6 #AEERABRIREERSASENTHHE

Fig. 6 Change of amino nitrogen content during the

fermentation process of bean dregs
3 4 it

TR HFRE S5k, =BG 2, = g £
A=W v B R, TR A 2 Y T
dild e BOCH B MER . AP BT
PR 0T 0 R T A T 2 B0 25 AR B, I
S 0 T TR A i SR ) R (S I T
AL TAR R A R A A

J I 2ok e v i v e ML L TR R AR
TR P RE R A AR e FY B e T 1) 114 344 o
M BUCHE KRR Bl TR i A e 5, ix sy
P55 R I A 2 v A 0 il ) 33 P s K D R A= T 1Y
ARG SRS A o 185 K B Be AT, e A 15
TR B LR S PR A T8 A A A
SHIERE, (4R 2 rp 2 M B IR i & i B R T
s A 1 B B ) O 30, A 0 e 0 P 0 3 A=
AR B85 , 25 B8 F7 0o % T R g
FRFPFRARE T AP SRR IR E 40 °C
TREHOEAKIEE 28 C R ARKEARS T ER
X 3 MR BEAT IR K I B B, K IR R AR R R

AT G T R LA 4 e i e i S0 T 75 B 1) I ) %
PR . X R TE IR AT, KA R
i AR B A AR SOV T B, 7 i e A PR A B AR E Y

RO J5 T A R G PR R A KR B K A
R T R RN R ) ) 4 A B9 RN R R TR
FERUR BERT RV FNFEAT T 25 %8, 25 -0 R 7K e B2 Aok
oo ER R AT ACIESE, nTRE S M4l Bl ¥ 1
DRI it Jo 1 31 B A

4 & it

HIARBER S T 45 R i i s /K 3 i
62.20% pH7. 5, 7% 25 B [A] 20.00 min, 5 5% i [H]
64.50 h, /£ T A4 T, P& A TS 15
175.655 £0.765 U~ g™", 5545700 T3 ) {4 3 A= — 5,
RGBT R 40 F1128 °C 20 T o % b i
SN Y= SN 2 S el e o] il a1
B[R] A 6 00 i 22 IR S K S 1 i TP R i AR Ak
A (H 40 CF TR TEE A ME RS A S aE
L, P40 d JE TR E . 0T 28 C M E IR R 45
FhEFRM S B S50 d A T RE , i s
TR LA i T R R R S A B B I 4
S 4 R s BB ), ELRT AR AE 40 CTF
AT I R BTG 0 & R [R] 4 40 d i1 28 C FIE il
N JE KRR ) S A BRI A] A 50 d, 40 A28 C |
=8 N LS L SR ORI S P NP A W= 90 1| B
3.117,3.046,3.003 g-kg ', 4 HEWH & GB 2718 —
2014 FREH P EERESA TR = 3 g kg WE
SR, BB A I 20 S i R s R R TR .

S 0k

(1] & SRR o A B ST 2 EFE (D] KU W)
F A K2F,2014. (Wang H. Study on fermentation composition
analysis and product development of bean dregs [ D]. Changsha:
Hunan Agricultural University, 2014. )

(2] Bk, 3228, Bphas, 5. FET LA I 1 Ot Ak i) S 3 i b
W T LT KER,2018,37(6) :955960,974. ( Duan S
L, Peng R, Yin Z Y, et al. Preparation of soybean soy sauce koji
based on comprehensive enzyme activity optimization [ J]. Soy-
bean Science, 2018, 37 (6) :955-960,974. )

(3] smale. 2 EFL AL TE S R S S AR ST S [ D . T
M AEFE T K2, 2012. (Jiang L T. Correlation between physi-
cal properties and sensory quality of white bean curd [ D]. Guang-
zhou ; South China University of Technology, 2012. )

(4] PNVEE. AR K BE 9 9% b 32 S GRG0 08 e
[D]. BRE At gl K%, 2007. (Sun C Y. Formation and
function of main microbial enzymes in naturally fermented soybean
paste [ D]. Harbin;Northeast Agricultural University, 2007. )

[S] mess, BOBHE. BN H ORI LLT]. Sty
i 4 ,2009,36(2) :193-197. (Zheng X T, Zhao X H. Optimiza-



14

W - U IR TS

137

(7]

(8]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

tion of protease fermentation conditions of Mucor[ J]. Bulletin of
Microbiology,, 2009, 36(2) : 193-197. )

Vi , B AL BT, 45, S B R R AR AR ()]
PHBR 5L ,2013,38(4) :57-60,64. (Tao R X, Jia DY, Yao K.
Study on fermentation conditions of mulberry mold[ J]. China Con-
diment,2013,38(4) :57-60,64. )

T i BT BIEL)]. friRHEE 2007 (7) 7275,
(Xiao S X. Research on the fermentation technology of bean dregs
[J]. Food Science and Technology,2007(7) :72-75.)

B, TR, 2550, 5. S AR R B A b 2 TR K
BUEEALREE (L[ 1] AR ,2016,37(21) :189-194. ( Guan
Y, Wang ] P, Li W. Changes of main nutrients and antioxidant
properties during solid fermentation of bean dregs[ J]. Food Sci-
ence,2016,37(21) ; 189-194.)

XNBEDS, B A, B4k, 45, il mh T2 &Ml T]. &
5 R Tlk,2008 (7) :111-114. (Liu X Q, Yin L J, Lu F, et
al. Optimization of process conditions for bean curd sauce[]].
Food and Fermentation Industries,2008(7) :111-114. )

I KT Em A MO RSB [T]. Bt
I % ,2019,40(3) :116-118,166. ( Zhao S. Study on the re-
placement of some soybean bean fermented soybean paste with soy
bean dregs[ J]. Food Research and Development,2019,40(3) .
116-118,166. )

rhie N R ) [ GEAR . ARDRR S I 70 B 1 L o P 2 T
WRE IRV : GB /T28715-2012 [ ST. dbaT: o [ 4 ofE i iR
#1,2013. ( National Standard of the People’s Republic of China.
Determination of acidity and neutral protease activity of feed addi-
tives by spectrophotometry: GB /T28715-2012[ S].
na Standard Press, 2013. )

rhe PN ] [ G ¥ DA AR UERY 3BT 77 : GB 5009.
39—2003[ S]. b5t . HEARHE H R4t ,2003. (National Standard
of the People’s Republic of China. Analytical method for sanitary
standards of sauce; GB 5009. 39—2003 [ S ].
Standard Press, 2003. )

A R LA [ I SR . £ R A B B SE : GB/T
5009.5—2010 [ S]. b 5. b & A5 #E H AR 41, 2010. ( National
Standard of the People’s Republic of China. determination of pro-
tein in food: GB/T 5009. 52010 [ S]. Beijing; China Standard
Press, 2010)

A 2R BB, 45 o 7 G A 20 A A R M 2 R A e
THYERTFEL 1], RERTHIWTFE 57 % ,2019,1-12. (Xie Y, Li P,

Sui X, et al. Optimization of extraction process and antioxidant ac-

Beijing: Chi-

Beijing: China

tivity of Eucalyptus urophylla L. by response surface [ J]. Re-
search and Development of Natural Products, 2019, 1-12. )
HRESAY B g AT, S R L T LA 5T I A (A iR
T ZRPUAMIEDTTELT]. B 5T %, 2019,40(1)
8591. (Zhang X J, Cai Y A, Li Y Y, et al. Optimization of an-
thocyanin extraction process and antioxidant activity in purple cab-
bage by response surface methodology [ J]. Food Research and De-
velopment, 2019,40(1) . 8591.)

E, AR B, A IR AR SRR T 20T ).
2 51K RIS, 2016, 24(5) :365-367. (Yan M, Wei Y C,
Yang J, et al. Optimization of extraction process of Lyciumbarba-
rum polysaccharides by response surface methodology[ J]. Pharma-
ceutical and Clinical Research, 2016, 24(5) :365-367. )

WhaHe, TS0, B, S ) L AT V25 D10 A P i A B IR

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

1R[] & hhRR2~, 2010, 31(8) :46-50. (Chen Y, Wang W
P, Qiu S'Y, et al. Optimization of ultrasonic enhanced extraction
of coix seed ester by response surface methodology[ J]. Food Sci-
ence, 2010, 31(8) :46-50. )

L, IR A, T A T AR R AR T AL R AR 5
WREFEZ BT ()], & A Bh4,2018,43 (11) :319-325. (Jiang J,
Guo JJ, An F Y. Analysis of physical and chemical indicators and
taste characteristics in natural fermentation process of bean paste
[J]. Food Science and Technology,2018,43(11) ; 319-325. )
VKA, IVEUHT, 52 4, 45, 40 M 7 R R 1 v it O T Y 1T o
F TR U R L SR R P RS SE[T ]
STl B, 2017, 39(10) :160-164. (Sun Y C, Sun J X,
Wang B W. Study on the changes of blood structure, soluble pro-
tein, free amino acids and volatile substances in high temperature
sterilized ducks fermented by Penicillium natto[ J]. Science and
Technology of Food Industry,2017, 39(10) :160-164. )

IR G, B . e A AL R I AR P SR AR
AACARITSE [T ] op [E R 3%, 2012,31 (6) :53-56. (Huang Z
G, Hou H B, Luo H B. Study on the change law of ethanol and
total acid in the fermentation process of Liuzhou-flavored wine cel-
lar[ J]. China Brewing, 2012,31(6) : 53-56. )

5. MRS B R B RR B AL A R AT [ D]
P PE R K2%,2009. (Li F. Fermentation technology and chemi-
cal composition changes of mulberry vinegar [ D]. Southwest Uni-
versity, 2009. )

RIS, X, XA, 25w 07 T a6 DA T 20 A L R ke g AR
T AL PEEY S 9#,2019,25(1) :3942,57. (Zhang C
L, Liu H, Liu J C, et al. Optimization of red jujube lactic acid
fermented beverage process by response surface test[ J]. Chinese
Food and Nutrition,2019,25(1) :3942,57.)
SRE, O R AR ST A K B R AR v A K AR
HREZERKEFR[T]. PR, 2013,34 (19) :195-199.
(Zhang Y H, Ma L, Zhou M R. The relationship between proteol-
ysis and melanin formation during fermentation of Yong chuan soy-
bean meal[ J]. Food Science,2013,34(19) :195-199. )

XU, PR USRI, 45, B ™ v M i I R 21
AL T]. KGRHE,2013(5) :33-39. (Liu Y, Sun B Y, Liu
L L, et al. Optimization of fermentation conditions for high-yield
neutral protease of Mucor[ J]. Soybean Science and Technology,
2013(5): 33-39.)

L, TR, T AR G AR R AR T AL R AR 5
WRFFAEZ AT ()], & b BE4,2018,43 (11) :319-325. (Jiang J,
Guo JJ, An F Y. Analysis of physical and chemical indicators and
taste characteristics in natural fermentation process of bean paste
[J]. Food Science and Technology,2018,43(11) : 319-325. )
752, BN A, 45 VR bl K29 R I R e R I
BRI ()], £ dh Flay, 2008 (9) :352-354. (Gao X Z,
Wang X F, Li X M. Dynamics of nutrition and physical and chem-
ical indicators in fermentation process of Taiyuan Sauce Garden
[J]. Food Science,2008(9) :352-354. )

F, AR, AR AR BRI S A P e R P A R B
AEWHERBI SIS AT T] . B S A BOR ¥4 ,2012,31(3)
271-275. (Yan L, Zhang Y Z, Wang M. Dynamic analysis of
physicochemical and microbial indicators in the production of natu-
rally fermented soybean paste[ J]. Journal of Food Science and Bi-

otechnology,2012,31(3) :271-275. )



