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Hi@EMNPEE SR, w8 E KT & E KRR, s Ak
PR B, B R R A AE A R 4
Y240 77

AN MEIE G R K ERIHE. 7EH 8 k= EH
Bk, KRR ZRD TR TR EAT R R R E
SE S PUAE BB L VA I RN S| R 56 A 2 e VR,
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P b B AT G ) S R T IE AR . BAES R K 3 I
FRARIARAL, R T 8 MR AR RN R KT
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1.1.2 &K #

LB #5755, sMe LB AR RS R 2E . WA 4EEi. &
HERK, T E SR T EEEAEYER (FH AR
NEl G 27F. 1492R, WEHAETAMTRE (B K
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1.1.3 ¥#HA

;R R bR O R RS IR AL EE R A IR
40.0, 121 °C K 15 min, EHFINAZEFIL (L £ 7
EER 1/8), AHEREREMEFEN (HE: 6 mm,
SR 8 mm, i 10 mm); IR B: NaCl 20.0,
iR A R 20.0, BERER M 10.0, B 40.0 C[E AR 7%
£, pHAE N (7.040.1), 121 'C K 15 min; #5534
7y C: KEBEN 30.0, 90°C K 5 min. H7EH4H
7y By CIREAJEAHE 50°C fiAy, BN E i 4= AR 1)
G IILA, 58 4t ] e B 2R R

T MM AE B 7R 2 . S IREFAG L 3 R 8% 77 2 77
Vi B TG

FAEMRA: WA IRAA 10 mL. EEFKERE
20 mL,
1.2 (UHR5EF

N R, EEKREMAS: PCRAL, FEEAA
Ry ACFHRIKEG RN — SR H IR A kB
R4, LA DNR A#]; AHBPUIRE R B
R AR AR .
1.3 WRWEE
1.3.1 HAARE) ThikAesy B 4ifl

MG ERES 1g, FSmL BHE/KER, KRBT
AR, HL107, 107 107 AN ERR % 100 pL,
YIS AT LB AR FRFE b, 37 C B BRI 12h, &
PR HUNT 300 A, SRENAFRIES IS Em%E, T
LB [E AR IR Ry et 3 48, BEERGAE TR, B
IR B VR M T LB Wi iR S 3, 200 t/min. 37 °C ¥
FEE ODgy=0.6. B 1.5 mL K 12 000 r/min &> 3 min,
H B3/ 10 pl 00T 7= 25 1 0 B AR 07 0 55 IR AL A FL A
BT 37°C#EER, B4n WK, PEUE VK RE
BEARECKM) 8 BRI, TRIBS 5 2L T .
1.3.2 ZAOBHHEE 6N T

B iR 8 MR 9% 2 ODg=0.6, 12 000 r/min 5> 3
min, B EiE2 2% E R SB/T 10 317-1999 (kAR kL,
5E B R KT 3 VR B B A RS, R AU
FEE A : UBSEAANEY), BoeEAAER 1 pg B
BRI o — MG 1AL (U)o AT

2
X=AXKX—Xn=AXKX—=Xn
10 5

b X RS BB /7, U/mLs 4 FES AT IR
B RE KOG $ (K=97.59, S5 = e {E)
n NRREAEHL
1.3.3 Btk
D AT

xoF 0 08 B 8 A B HEAT T A R 2 A B L 5%,
CRE AN R, B, 8%, SeFEMFOSES
FHE, JERERMEE.
2) BTEMELE

PR AR R 4R BT VE S 2% SCHRIEAT [15]. 16S rDNA
PCR 3" $ K 138 11 51 4 27F A1 1492R!), PCR Jx BifAk 5
(50 uL): 2xTaqMaster Mix 25 uL, | FF514 (20 uM)
% 1uL, FERABM (50 ng/ul) 1 pL, KEK 23 uL.

PCR & % 2514 95 °C FiAE #4% 3 min, 95 ‘C A8 15 s,
55 °C Bk 15s, 72 °C #E{# 1 min, 30 KI&F, &5 72 C
FEfH 5 min.

HY 4 pL ) PCR F=WHE4T 1% B IR BHIERS sk, 457
TE I RF A T /N 38 7= e 2 7 A = . 0
SR EEEZEYE B0 (NCBD Hdl & itk 4T
Blastn. T LUt 45 AT 7 B AR 7 R4 5
1.3.4 BEHesHikEgk
1 Pk = B

8 K-B 407 1060 2 F AT 1 R B AR 2R B 1 a3 AT
TR, VAR MR LB AR R i AU, Bk
FE R LB AR KE 725, 37 °C, 200 r/min K597 &2
ODgi= (0.6+0.1), HL 100 pL ¥ 21 iEAG 7 LB [l 44
BRae s b, VAR IR 58 4 R K B AR 2 2 AR I TR
by BREFE A T RIFEEA/NT 24 mm, FRERFE 12h 5
WEFSITMEE ER, o HERm 2. WhEHR.
¥z R (<5 mm), FEHIEMS (<5~<11 mm) B
S (=11 mm), FLRK 3 ATFAT.
2) iR

VP 8 BRI 124k, HEAT I MRS, i
R LK 20 A0 PR LV A, TR BRI IR, VR 2 411 1R 3K
A S VA A AR DG VRN a L. BiE LY
y VI, H P 35 28 B A B 4 0 1 L B 0 5 4 3% I Y4 I
W, p WIS MR RIASYA I . 975358 Y /1) 8 BRTEFRTE LB
RS E 8 S S A At AV 7 8- 5 2 i e G g
R, FE37CHERIE I8h, WEATHM, s
HOH I BRE ATCC 25 923 1E A PENHE .
3) Ml

KEFESORAR, r O REEN AR 7
Horp R TR P ARG W, ML I 7 AR AR BEAS R AR 1
FEA, R SRR SR BOR 8 MR 12 At
HBEAT 7 ek a6 o A0, Gk B 8 AR BRI PR LB A8
Frdk B — AU, PR VR B R KA S N
H 37 C #ERFE 18 h, JI Kovacs [K#HEH: i i 5F] 8~
10 5, (AR B ARG . I EORIG LS B, fnfT 1] Wk
fEE, BB, HE REMEREL WG A
AR I R .
1.3.5 FEROBANREZ KT 6
1D GHHIE

HL 200 g 22 10 h KRS, BH7K 2 1000 mL, &
KN ER RS, KM 0.3 mm i3S 2T 100 mL £
TEM (RR%E S0 mL 538D o, 121 °'C K 15 min. %
PR e SRAF B 7= T AR B AR, PR ATEANAR, AT
T FE %S ODgyo 1H 19 0.6, 1% BEFEBM T T3, 37 C.
200 r/min $EIRETFE 18 ho
2) AlEPERK

PRUEI RS HIE I EA. )1 mL KSR, %
BE JITPAKDEE H512 S T=5 28 (richloroacetic acid
solution, TCA) RV E o
3) BESE G KB

SHRFESP W RN e KGR EIRE R B
REEE N, LB KR AX iR, FIH H R,
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1058 NaOH FruEVEW (0.1 mol/L) MIZTH¥. i

AT

(V=Vy)xNx0.014

10

1.25><Eg

o VO  E I RE R AR R, mLs VAR

FES A EALENATT, mL; N A NaOH Fr 75 1% K

J&, mol/L.

A weB Rk, gRFEARKINE:
GB 5009.5-2016) LI E RIZFATEA RS =R E,
22 P 7 AT KR BE I g . Hoh, W=
0.178, VARG HKARR &&=, W, L= &R
ARG RERERSET, W, NEXYKRERES], 4

RAESHA = x 100

)

9201 g/100mL. ARMT:
W, - W,
KAREE = ——2 %571 x 100%

o W, R R 5 0 i S BRI, 2/100 mLs
W DRI 7 AR g P S R R R S, 2/100 mLs
W, RIKPIHE, g/mL.
4 REVEE
REVRESN S NYERE, 4 5, AR A
IC RV bR 2 1. 4855 34 LR sid: (11 4
BAL 23 L) HRURE VR /AN MR s
FEH MR, LR LTR, NERTHRS,
i VP IBURE BE AL, VT B 25 5 5t i 0 5 I 40 i I T
BiE.

® 1 ABERRETEMRRITOIRE

Table 1 Description and scoring criteria for sensory evaluation of fermented soymilk
TiH V¥4 Score
Item 8~10 5~7 2~4 0~1
AIVRE s e otk ins), e, om0 RMETHOPH S VERIEIR, TN RSN RIEERL, AV RMTREER, AE R
S Ggslebor, AR SRZAGIKEG, REEE  SREERR, ik, s TREER LETEREL,
ok FARREMERET,  SAREIE RS, BORRE, EREENSRES, AAUTIE,  ERBEIREES,

Smell  A(WRREFL, LOERk, LRAEME A DVFOIEN. BRI A ROk RRTEK J AR B A%k HY A R Uk
Tottae TR, 755 FUBAIR, (VSRR e, Sseregy 0 TR R RELE,
WK OnkmiE, mUTOE, MOKAK  CIOKSEVE, REOK, IRV, WUk A/DVRRBIKSLEMK. 0k 179 5 50k

2 FERS5HH

2.1 EEHDFEABEKNIESEE
2.1.1 BENEBAFARLER

PAARAEAR SR S N IR R, T I 8 1 I 1k 0

d. BJ-13~BJ-16

VE: Bl-n NEMG S, TR

Note:BJ-n is the strain number, the same below.

e. BJ-17~BJ-20

PR B 24 BREA R A MRS R, WA EA
Wt 1) R % b T 7 AR T PR O B R R .
5 A H B EEF U GRED #EAT /K A 18 B 420
W, SiRWE PR, Wk BI2 KB R K, BEEN
28.7 mm,

f. BJ-21~BJ-24

A1 HEREETARKBRR L0 EEOKEGE

Fig.1 Hydrolysis ring of strains in traditional farmhouse sauce to hydrolyze soy protein isolate

WP KR [ ELAR K 8RR, HEAT TR R E
SWEMB MR, EETBEEWETH, 8 Rw R

A, HAEY; 6 thRIDOEHE HEEF, 2 iR
i FLO A, MG, 8 MR BN F, H
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KRLZBANIEAE, BARKIE RIS AR TE W 2.
T2 ERREEFERESEHE

Table 2 Morphological characteristics of strains in traditional
soybean paste

TR RIS [ERLSIES
Strain number Colony morphology Bacterial morphology

B2 AAE, W, REDGH. AEER IR, B
BI-6 A, B, KM, LS8R FFIR, 28RN FE
BI0  FLAfL Y. REDGH. WA RR, £hik T
BI-15 A, FE, REGR, DL WK, Z2RRMEE
BI-17 AE, B, REGHE, BEEF  EFR, BAEE
BJ-19 A, R, KR, DB EPR, BAEE
BJ-20 AAth, FF, KEGH, BEEST HATIR, ZRRNEE
BJ-22 LA, B, REEE, UgEF  FPR, RNEE
2.2 EREEERNE
M 2 FTUUE B, IR E BT TG N 15.03~
3524 U/mL, bk BI-15 P E i, Wbk B2 &
Bl o AR U 2 T P B A 2 A P O s
MR IEEEAL AEFRIIRE . KM SR A R A
IR 2, Horp a8 A K 58 A K B R
A L HA R (1 A, HLE T R R A R RE
R RE AR B A0, N SRR T
AT R g PR, — RO ROE A v B AR
Carlsberg B I T I 53— My A IS) 25 A B 2 1 il
o B A BERO Novo B Bk 14 &5 A BB . R B M L,
Carlsberg BB 1% & BRI & — V52, HEMERE .
BEAh, BARTED S EEERT, NERESR, EEAERYN
P B 1, a6 2 R R IH B AR G I B LB A KR RE 1, R
KBTI B R R SR — D, B0 X
LR PR N TS B AR

40 -

’T‘ a
»—5135- =
osf ¢ o
E: i e
= 2s5r
LS
2 S20r
{0 g h
e R
5
2 10+
S
£ st
Ay
0 e ® 69 D
NN O Y S Y WY
SRR
B RGR 5

Strain number

I AFANGFERER AR 2 MEEBEZR, TR
Note: Different lowercase letters indicate significant differences between groups,
the same below.

B2 RHHREETARE G BEE
Fig.2 Protease enzyme activity of strains in traditional
soybean paste

2.3 EHMMSFEELEE

PREX 8 Pk = £ [ I b R R S DR AR AR, R 514
27F F1 1492R HEAT 16S rDNA F Bt ¥ 14, PCR P2 iEAT
1% BEIEFEGER Ik, FrATKIEIILE 1500 bp /24 L T
—ZkiEMWI &, PCR I VIEEA T A TR (Bl &
A R A = EAT I . WP 45 R AE NCBI _E 347 Blastn
30T

WM& Rk 3 s, SHEMNBEZIRE, BN

FRAER: WNAMZEE, W08 6 B, 5l i 4
TFFIR S DU 2R fOAT I RS SR AT I B2 R AT
VR IR AT TR MR, S L 28 AT B A 2 A AT
B M ZERUAT B 2 B T R A R s I
ST AT, GBS I AT DO, SR 2 AT
CRIERAMEEE, WA T AR fhfREE; 5340
SEE IR M I BAA BEARA FWR. RYA BRI
(PR B PRI AR T ) 30 5 0 v i K 39 R 2F
FRAFER, L 5 k™ BT A ZF AT T 20 D A A A
FREE ARF AT B IDAR R AT B IR AT B AT
Sonorensis Zf AT T, A< SCHRT G bk 5 O 4008 19 £ I
7 R R AE B KT O — 2

®3 RERKEDTELMER 16S (DNA FIISHER
Table 3 Results of 16S rDNA sequence analysis of protease-
producing strains in traditional soybean paste

=1 é =] I '—‘—-éj: N N 7/2% =1
AR BERR hEH A 2R
Strain Identification . Reference
Chinese name Homology/% .
number results strain
BI-2 Bacillus b 99 MG937684.1
zhangzhouensis
BJ-6  Bacillus velezensis V3T S AAT B 99 KY887762.1
BJ-10 Bacillus subtilis b B 2R SR B 99 MT807910.1
BIJ-15 Bacillus subtilis ik B 2 AT B 99 MK966347.1
BJ-17  Bacillus siamensis &% F fIFF 99 MN371812.1
BJ-19 Bacillus i pas ikt 99 KM659226.1
methylotrophicus
BJ-20 Bacillus s ikt 99 HQ844459.1
methylotrophicus
BJ-22  Bacillus tequilensis FrE5i S HAT B 99 HQ857764.1

2.4 =&MW
2.4.1 A FZHEMRE

ISR R, BRI 25 PR IZ W iR . v
R A, PLAERBURRIR E R HEE . /T
FFENR 8 HRZFMUAT B 0 AL R BURME IR 4 PR 8 Bk
AT RO 2T R BRI R AR B, RIURT R
AR EUNTUMAIE B R B, A A BT R BUK.
ARG RIS E PUERBURNE, W2 ey, T
DA T IR 8 7

®4 FRERFXEF~EBBEKT TN
Table 4 Evaluation of drug resistance of protease-producing
strains in traditional soybean paste

mE D wmEk mwE 0 AL mmr e
ETRSIE ¥ S i 7 NTITp N WA
: Erythro-Tetracy- . . Chloram- Compound ..
Strain Genta- . . Ceftri- Ampi- . . Ciprofl-

.. mycin cline ... phenicol trimoxazole .
number micin axone cillin oxacin
BJ-2 MS MS MS S MS MS S S
BJ-6 MS S MS S S S S S
BJ-10 MS S S S MS S S S
BJ-15 MS S S S MS S S S
BJ-17 MS S S S MS S S S
BJ-19 MS S MS S MS S S S
BJ-20 MS S S S MS S S S
BJ-22 MS S S S MS S S S

e RIIZ: MS UK S Buk.
Note: R is resensitive; MS is moderately sensitive; S is sensitive.
2.4.2 ot TRIRE

IR TR, Fror @0 8 PR 78 ¥4k L 37 C
BigR 18 h iy, HyJowi el A, UiH 8 R B BIA I I
o S PRI /ESE AR AKAE A ML 37 °C K597 18 h,
A Kovacs IKEER: ARG, BITOHEAL, Uil 8 FRE
A i CVR R 7 2R M e
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2.5 FEEAMEKREZRPHRA
2.5.1 STEMAR

M 3 1550, FRER 8 MR 2EFAT B AL B 5 1 5.2
AL VA kA B VS FEE 170.4~200.9 pg/mL 2 8], M T
RREEGIIEINT 16.4%~37.2%. FE0HE A7 AR 0
Feh b, AT DVEF X KRB A PR HEAT RN
MR FE, BRI I LA TS 1 R R A R, i — D
DR R IR S . B AR A WA S R, RS R
P O 2 1) i PR B R M K AR NI, B T R T (R R A
A, IEBELE TR AR, T s kP, i —
L P AR AT DL AR K LA R Tk R ARG IR, X R
HATBE IR Ay, 65 i s 5 AT AR P,
B R IR AT DA AE FUAEAL RS, R BIPTEIR

220

(3]
S
X
5
}
B
Je
:

b
h

CIR(EERIN
Soluble peptides/(pg-mL™")
> =
(=} f=]

—_

N

(=]
T

—

553

(=]
T

f=3
(=]

& S e o &
RS
Strain number
A3 FEAOBAMLIEE 2R TIREBKEN
Fig.3 Changes of soluble peptides in soymilk after treatment by
protease-producing strains

H5EAMEIESERE, 0 WGPk FoK
Rl K, EAME I, EEEZIRERRK, FE
B R ER . B—, ASCIE 1) E RS R
S, WS I 5E S8 pH B~ 10, {HSZBR B 3 AL FE
WRKL pHIER 6, Wi pHAEA—FE, BTl HEEHG
T B ARTE pH BN 6 FI S R N R I, BERE R AS
—ERI. £, EAMKEKYIET, H5AERE
SR IANE o W e H K AR B I R A 2 T KT R
B CERD R R EAMERE A, W E ik & A i
B VE I Fr HIRY) 2 BB R, (HAEERR KRR R
d, AR KRERER, BlEkEAD. FEAlY
o JRYIAE, B EIFEE, R A RS
ZE 5t
2.5.2 ZRELERBNKBEME

AT R B IR, B R KA 32 R AR AE R
AR, 5K pHERNEM, MIREFK. WK 4a
AR EE B PR A S R RS AR, B 4b A
I 7= B A R AR AR B S S ROK AR ARk, B AR S
IR R A EUR K AR R 25 3G, R B ) D B AR
Bl-6 b G, WESR LT T 1087%, KMEEN
23.49%. AT E B A 5 K g B R /N R B S )
A=, FEREE 251 ML, HIUHE L SCIR g R ih
TR TP Gk S 2] 6 th= R ARG, 3
PR A6. A8, AlLS5. B3R A B EETE 0 WA
1572.54, 132446, 1456.24. 1378.89 U/g, HRAIEER

RS HIN 23.57. 2038, 20.17. 21.57 mg/g, HLAEE]
HAEWHARXEM, EAMMESEESEA S EHRTLM
et Mo BN N G i Y 17 BRih B, JLp
PR PCSMO02 1) 2 [ g 7% oK T B ik PCSM001, {H7E
SEPRB A A, PCSMO001 K F i A RS R TR
T+ PCSM002 K P & % .

0.30

a

_I_

e
)
W
o

d

N
o
S

EHRBHE
Amino nitrogen/(g-100 mL™")
= =
S o

o
=)
S

[ELETRE
Strain number
a. BIEREMN
a. Changes of amino peptide nitrogen

251 a
e

£ 20¢

7 b

%

o B 15

a8

B2 ¥

®%B be .
3 ¢

g)s ¢ i
P 1 1 R O

AP SN\ BN TN NS IRPAN R A
NP P N,
AR R D R

bR 5
Strain number

b. AKAEEA L
b. Changes of hydrolysis degree
B4 FEROBamnaEea XaRER. KAWL
Fig.4 Changes of amino peptide nitrogen and protein hydrolysis
degree of soymilk after treatment by protease-producing strains

B KBRS PR BT R 1 B R B AT A, iR
SRR RAERKEEZ . BED B BERE
SRS i ARV K EEEE AR, KR K
fig R /NIRRT L TR (4 RN, ol A 00 th 2 ) P /DS AR 2 2
RREAT A BRI, AR X BGR RAEIRR R
FIlgsh, [Nl DR SR, KR LR
WAREACE ;TR T 2 52 mi SR P & A
B, MWK . 7ER RS S Mhh, KR I
MEFKREZSH, el M E A5 AR O
B IR ME A BERFL -

2.5.3 RERE

MALURZS . B AUk HEANIZER 5 AN 77 TG
AR BRI AR R F LR AT VR A, S5 R LIET 50 Hh Al
Ja SR MA GRS O F RO B AT Pt s, (HAUR,
R T . TR VPE ORI, SRR A B R
Fb, AR, AL, EARH,
FANE I . b, SRR SR R 3 B T IR DT AL
FERUEE . B TR AW, SRR ELS AR A R
R IX 28 B AT SRR I/ 0 A A ). TN E i 7 7T R i
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O BRI RE T, BEE /N T 2 AR AE R, 5
IKVER SRR A S R i, EWRINAE L 5 BUK R IR S B AT
K, BUKRIEREL RS S EME, SREE™, MR
R A AT [ HZE R TT B S K L KR S i B
Wi BT, KRR R R,

HLURES
Vision
10

—— BJ-2

—— BI-6
BJ-10

vk

Taste BJ-15
— BJ-17
—— BIJ-19

BJ-20

BJ-22

— XHECK
1% !

Texture

A5 FROMEHRLEE I REEFELER
Fig.5 Sensory evaluation of soymilk after treatment of protease-
producing strains

MAKRAE, BHEEE BI-2. BJ-20 v R B WA K B
PPN ELLF . Ho, BI2 R ERMALUREOE Y
WS 9.5 F1 8.3 4, BI-20 KB E 3 A SUR S A%
Iy AA35r 9.5 F1 8.0 4y, BURTERTAHIL IR oL R . BE T
SRR, IR R SR ALUREHET, KBS
kivy, HEEIL A6, BEHLRE. XrThee R g K
B Ry, K B A A o T s,
SERIRIAE. B FROKVERRAR, VAR PEARE R M
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Isolation of protease strains from traditional soybean paste and their
application in soymilk

BAO Jie, REN Xiaolei, GUO Baosong, LIANG Huipeng, LIN Xinping, ZHANG Sufang™

(1. National Engineering Research Center of Seafood, Dalian Polytechnic University, Dalian 116034, China;
2. School of Food, Dalian Polytechnic University, Dalian 116034, China)

Abstract: Fermentation is one of the most common-used technologies in food processing. The nutritional value of food can
also be maximized to increase the flavor of food. Among them, soymilk is rich in plant protein among food products. But the
plant protein is relatively difficult to be absorbed by the human body. Protease-producing strains can be used to treat soy milk.
Specifically, the plant protein can be converted into peptides and amino acids for better digestion and absorption rate. The
protease-active strains can be screened from the traditional soybean fermented foods, and then serve as the nutrient source for
the growth and reproduction of the soybeans. The proteases can be produced more suitable for the soy protein. The unique
production process can also be found in the traditional soybean pastes in Northeast China. Specifically, the steamed soybeans
are generally fermented to prepare using multiple procedures, such as stir-frying, brick-making, fermentation, and sauce. A
long production history can then produce the unique flavor of typical fermented foods. Since manual production is often
brewed in individual workshops, the types of fermentation microorganisms vary greatly, depending mainly on the brewing
environment. Furthermore, the current fermentation is focused mostly on the Pixian bean paste. Many functional strains have
been found in the Pixian bean paste, including the protease-producing strains. And these strains have been applied to functional
foods, such as the descending amines and the inhibiting growth of Aspergillus flavus. Taking the Fushun farmhouse soybean
paste as the research object, a series of experiments were carried out to screen the protease strains through the hydrolysis circle.
Morphological observation was then characterized to identify eight strains with better decomposition of soybean protein. 16S
rDNA sequencing as Bacillus included the 1 strain of Bacillus zhangzhouensis, 1 strain of Bacillus velezensis, 2 strains of
Bacillus subtilis, 1 strain of Bacillus siamensis, 2 strain of Bacillus methylotrophicus, and 1 strain of Bacillus tequilensis. The
screened strains were used for the soy milk fermentation after the safety analysis. The systematic evaluation was performed on
the soluble peptide content, amino nitrogen content, hydrolysis degree, and sensory of soymilk before and after fermentation.
The results showed that the soluble peptide content of soy milk increased significantly during production. There was the most
significant effect of soy milk after treatment with BJ-20, the amino nitrogen and hydrolysis degree of soymilk also changed
significantly. Among them, the effect of soymilk treated with BJ-6 was the most significant, with the amino nitrogen increasing
by 10.87% and the hydrolysis degree being 23.49%. The sensory evaluation showed that the tissue state of soy milk was
significantly improved after treatment. The finding can enrich the bean processing in the diversity of soybean products. A
strong reference and theoretical support can also be provided for the soybean health function.

Keywords: agricultural products; enzyme; traditional soybean paste; protease-producing strains; soluble peptides
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