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Abstract: In order to make full use of soybean meal, improve the protein digestibility and reduce the anti-
nutritional effects of non-starch polysaccharides, four exogenous enzymes( neutral protease, acid protease, cellu-
lase, xylanase) were added to hydrolyze soybean meal in different combinations under the condition of natural
pH. The effects of enzyme dosage and enzymolysis time on the quality of soybean meal were investigated and
the different treatments were compared by comprehensive analysis of pH, degree of hydrolysis, release of reduc-
ing sugar and sensory evaluation. The results showed that with the addition of 30 U/g neutral protease and
50 U/g acid protease for 48 h, the maximum degree of proteolysis was 22. 7% ; Under the action of adding pro-
tease with 30 U/g, acid protease with 50 U/g, cellulose with 50 U/g and xylanase with 50 U/g for 48 h, the re-
lease of reducing sugar reached the maximum of 1.91%.
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1.2 SEBHMIZ
1201 BEAS I 0K 5 5 A0 )
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SERKEL (m/V) R 101, JREEN 45 °C, BEfRETRIY 48 h, BFFEAS RIS 6 SR SR 52 5 78
30 U/g HPk o B RIS [F)FH S A R e 2 Tl 5 L SR B A 52 e 5 R0 30 U/g Pk 2 1
50 U/g BRYESE I FOAS [A] ] 5 O 2F 4E R g, A0 9 HOOF SO BT A 52 05 S0 30 U/g v V2R g
50 U/gfRPEER IR, 50 U/g 2F 4 B AN AN R & i A BB, IR X R B A 52
1.2.2 Ao Aot 18] ek 0K 5 I3 ) B M)

TN 30 U/g Byrh B ARG RIREAT 20 ¢ SOHIR) 250 mL =AY, BUKEE (m/V) 11, HiEdEs),
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30 U/g B PER A 5O U/g MIRRYESR ARG, WF5T 2 b [R) 1 FH At AN ) T s ) e SR S 52
WIN 30 U/g BYhPEEE ARG, 50 U/g BURRVER BRI 50 U/g MILTHAE G, W57 3 R[]V FH I A ) i
i B (EDXT ERET T BT 52 R5 WASN 30 U/g PP B I, 50 U/g MIRRTEER 1 . 50 U/g AT 4k G AI
50 U/ gl ARSI, A5 4 i RIE T A [r] A ol [RDXE SR BT ) 520
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AT, G W, B TR E R B RO, HARR LR 1,
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Tab.1 Sensory evaluation of soybean meal enzymolysis
L RIE| I3ME (10 731]) Score/ 73

Ttems 0-~3 4~6 7~10

B, BT JFUBHE Light yellow, 0, 2 IR 48 {5 From brown to dark

B, Color . BB {4 Dark yellow
close to raw material brown
y yE'; i KK MR B ast- 5] Z I e N N
S Odor ARG *%%1}%2{@ R Roast L E AR ? i 525 AL FREDR No bean REHRIEADR Rich yeast flavor
ed soy aroma and slight fermented taste  odor, heavy fermented taste
B S et 5 Sk A § i 3 Ay /
bl Toture | R ALBE FLBURE DT Dry vough g ¢ 00 ik KRB AR R T Watery and

and particles significantly sticky

1.3.2 pH {HAME

B A B GAARERD 1.0 g, JINZEIH/K 50 mL, THEIR [ 180 v/min #23% 20 min, idi&, W iEH
pH 1.,
1.3.3  EE B B Al

5 P K i P 0 R R FH R SR A 1 BRI S g REAR, A 50 mIL ZZ WA ERYZRIBK, BE T
PiFE 30 min, P pH (4 8.2, 20 mL i 50450 37 % rhit: A MO A BK f T, Resehii
H10. 1 mol/L NaOH WM, 4 pH =9. 2 BHESEIHFE MR AR, A FUKE (degree of hydroly-
sis, DH) HHEARXH: DH/% = (¢ x Vx1.400 8)/(m x7.8) x 100 , X . DH N A /K
(% ); ¢ A NaOH W E (mol/L) ; Vi NaOH ¥ IHFEARFL (mL); 1.400 8 7 1 mL 0. 1 mol/L
NaOH MM PR & m NFESBIRE (g); 7.8 NEEvEJFRHE A RS R GE (mmol) .
1.3.4 35O & 2 i e

IR JEOBE 7 I R R A DNS 2517, FRERO. 1 g KRS, JILA 30 mL Z8080K, FI#E S i P28 1 P v
20 min J5 3 000 r/min B> 15 min, B EVEW 1 mL il DNS IERIE S G Tk /KIS 26 5 min, REHE0
FEMIKAN AT ZE 10 mL, FRIRSHAJE TIK 540 nm ZMMWOGEE . BAM 3 AT, IR
AR R TSRS BB R R B i

SRR HBRRR - SREEIE" . B g FEAINA 15 mL £F4E XK (pH =5.5), 60 C 4k
KB b, B0, g, BCETEHOE SRS, B2 mL BB S 1 mL R E 6% FREMR AT,
HANAMERER 5 mL, 1RA], RS T #5830 min, G413 NF4T, THAK 490 nm 46 W% G R
(B, ARYEE A AR E i 2 A5 2R b BB B &, BTSSR /% = (X xD/m) x100 , =, X A
AR B AR (pg) s D ONFRRIER IR BAEEG m ARSI (pg) o KRR/ % = 0I5 HE
PR/ SBE i x 100,

2 ER55H
2.1 ERIEN TSR
2011 PR R I R SR R (R
Bl S PR K SR, FERK N 1510, pH =7.5 . JRRJIE K 40 °C & 0F T kS
64 ~72 h, EFIEERIEAE=T0% . KPR ERKMTH, fERUKE N 151, K 45 C4&
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BN IR pH (EJCW SR 30 U/g I8 A BRK A B f i Wl 3k 20, 7% 5 BRI
Bbiti 25 B RN LT, 70 U/t e i 8. 5% , 3 JEUHE Y R i B K ff B AR AL AN B S, 6B vk 2R
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Fig.1 The effects of amount of neutral protease on sensory,pH,degree of hydrolysis and content of
sugar of soybean meal

2.01.2 TR T S O X R T 11 5 )

BHEAGET I pH =8.0, BN 1:9 IR 40 C RS B I A T 5050 7% ok 2 F s
6 h, J5 pH =3.0, 45 C FIIAFE/SE 5% RMEEAREN 8 h, EAFUKMIEERT 44.2% ,
PIRIKEE R 121, (BN 45 °C, BEf#RTE R 48 h, ¥RIN30 U/g ko (i A ) 2 (R PR 1 2 1 ity
WE S BRI, 2 AT0L, I ABRYESE IS, ORI RS — B 3 7 R A Ay e P Y T A
pH (A#REE T 8. 4, 5K s, pH (A LA, (HJERME SR A RS B pH SR 2.5 ~6.0,
ARE LA IR YEEE ARG BRI BB I 30 U/g LI b, BHE KM 209% &ifi, 5HE
MK AR LB T SRR o B AR, 50 U/g iR/ MEWIEE] T 18.2% 5 {Hik i
WE B IREE R/, AR T 0.3% , UiHAETE N 205 22 AR 2 9 (NSP ) A fEk
fif, i L, WEmRMEEAREINE A 50 U/g,

2.1.3 S YE RN I X GOk B A

R R R (AR Z AR, I A GRS (2920% ), FEshidie
AN ATEE A KRR, FARESRYRAE R, BT LA B B 0 o, Horh G 32k
Y, ARER A LFYER, B NSP B T LT AR KW, LT A S A AT A 2R R 7R e e R P A
Y, DR EHME AR R, AR HBERIZT 4k 2 5 5 UK R3] 76. 2% , A LUZE
K i SRR R I UK R (67.8% ) T, Uil i AT 4k 25 ml $i e BOMIR R RYIA %R

VNI R R R R 1 S S A A AN I R X R B s, S5 SR UL 3
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Fig.3 The effects of added amount of cellulase on sensory,pH,degree of hydrolysis and
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K3 RN, FREE SRR e fe e RS, B4R b 8 1 BOUK R BETE 50 U/g I ik 21l i KA
22.3% , WIEFERBCR A BN, BRMERS T 2.3% , ST BUNRRFE 20% UL b, B EHEK
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i R MU 22525

2014 RO VS 02 X R B AR

JETE R ZHEAL AL AR 2%, —FhE AR S MR A — RO A 0, RGN AR R
Tt IE 1S5 Tl 2 W] A FH A SR h NSP, 181 4 3RB]. FEUCEatn e e feoe RS, (H2 8 A BUK i
JEARAUA K, WINE A NSP BEscAT & 258 A 8 A B iRl . IR NPT BEA 3 4. —BREAM
IK AR IREE 2 NSP B s, RN ARG RTEE T, NSP BEIRIFEAE R 8 (1 A T BB AR A IS4 i
e, —JRREORIERIR], HAR AR G R AR A pH H S AR TR, P AE [R]— K A 45 1 1 L
IRBCREANTE], B NSP M b Bl & MRYERR BT, Bk, 760w B Pk 2R 58 T H A 05 )t 7T e 52 2 4 il
RN ENE AR A IE A5 s — RS B ABEK R 38n, aT VR IR BERRAR, KA B 1 25 A8 /N
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JEE VM Sensory evaluation/73
~

2F
10 30 50 70 10 30 50 70
JIAE 4 Enzyme added/ (U-g™) JInT# & Enzyme added/(U-g™)
a) SHURCE b) pH
2OBE Total sugar
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i _ 5 2
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£ st %ﬁ S s {57 =
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Fig.4 The effects of added amount of xylanase on sensory,pH,
degree of hydrolysis and content of sugar of soybean meal
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Fig.5 The enzymolysis time on sensory evaluation of single enzyme,
tow enzyme, three enzyme, four enzyme for soybean meal
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AR T K EVE AR A AR =R =, BUA RRR A AR B PR P e S RN B L A
P 2L IR TN A K AR A R R 5 I >, T R P /K e R A 1 D A S R A T AR AR
HH L7 W, ASTRIZE 5 A R0 78— K A TRD P, S8 mT DA & ORI 2 B A B, HL RS RO
BRI A B N $E . M3k 3 60 h J&, KAEEEARfb#a TF22, (LEinh PR A%, 36 h J5 8 H UK

9 F 25
gl — < 20
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Fig.6 The effect of enzymolysis time Fig.7 The effect of enzymolysis time
on pH of soybean meal on DH of soybean meal
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Fig.8 The effect of enzymolysis time on polysaccharide content of single
enzyme,two enzyme,three enzyme, four enzyme for soybean meal
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