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Hydrolysis

Abstract: Based on industrial production practice, this study discussed the efficient hydrolysis technology of bean dregs,
breeding of yeast strains and high density cultivation process. Cellulase and prandlase hydrolyzed soybean residue were used in
different technological conditions, the amount of sugar in the liquid was measured with glucose as the standard. The optimum
technological conditions of hydrolyzed soybean residue were obtained as follows: 55°C , solid to liquid ratio 1:24, hydrolysis
firstly with pullulanase, adjusted to pHS. 0, hydrolysis followed with cellulase, adjusted to pHS. 5, hydrolysis 3 h with pullu-
lanase and 1 h with cellulase, the time ratio was 3:1, enzyme amount was 3% , enzyme ratio 1:1, pullulanase: cellulase =
3:1. This condition was used to hydrolyze soybean residue, the content of the material liquid contained the highest content of
160. 7 mg-kg™'. Material liquid amount of 35% were used to culture resistant strain, the content of C yeast showed high re-
sistance, contented yeast of 18 g-L7".

Keywords: Soybean residue; Enzymolysis; Cellulase; Prandlase

LR S A AN R A A Tl A
R B, B =, B B 8BS 3R o0
U T AR R R, R AR
0, A7 e L 2 Ay i SR 5, BT e FRB
PR, n ol 50 1 A7 2 M0 48 w8 77 i 4 B A
i, S AT IR — 7 BFg R, B
Z)EH 50% WBRKALE ) 20% (1) HE BT 10% 1Y
TG, XLEA HLY) BRA 280 &, A 5 TO1 KA
A AR 3 WA R P K A 3 AT T BRI AT
TETERE B AT 4E KR B 2R R A N TR A
AN LSS GR FLAT R 0 AR BT RE Y L A
K ORI 5T 3 AR rh A 21 2 3R I A B 1 B K
TY R W AHE SR L S T R
IKAE , A EAC e T B D B i B ) B A 2
AEFREA, SR AT X A 18 v 80 il ) 50) A4 0 16 R )

I #5 H #A:2017-03-28

JEOAAHL v 200 I e 20 SR I T T L AR
PR, TS ek e 1) e i B A T 25, 0 B3 PR v {ELA
HIHBEE Bl () I A BT 52 0 3 7 fife o 4%
PG BEHTIE D BE R bR, T U010 HE R R e T
VASYI oA 238 e 200M) P B IR SO AR W e I 9 4 A
HUS T LA

1 #B57E

L1 ##

PRI B S04 pi g P = Bg MU T 2= e fit, &
HERGIL SN /& 2 SO 8

LR R (25000 U-g™') % 4 22 i (10 000
U-g™") AP ECHR 2R PO BRI AL
st BIE BREIR S A R R AR A AR AN
P \95% 1% Az PR K A B BGR 7 Hr

E&TH  ZROTE A RFHAB T 50 H (KJ2017A403 ) ; 2RI AL H SRR 058 B R0 H (KJ2016SD61 ) 545 9% o e T 7% L8 A 7 351
(20162h072 ) 5 bt PG 27 B Joi 2 TF235 H (wxxy2017110,2016wxxy35,2016wxxy64 ) ,

E—EEB AN IMEA1(1978 =), 5, WlL-, PJRIB, EEENFRHAEY TP, E-mail : scb19781979@ 126. com,

BIRAES 64 (1978 - ), 5 Wi+, 8%, F NS P ZE GBI . E-mail :584048891@ qq. com,



4 4] IMEARSF : B RG2S HOK A DR AR T 8 621

1.2 {(3E&

752 RVEANA] UL A 6 BE T LIRS T AR A
B HE] KO PR A IR A A fE
TR A I R R S0 B A A PR A5 IR
IKTESR : ST ZRH /K FL 4 45 FRZA 7] s PHS-25 #4 pH
T LR AN 5 AT BR 2 w5 WD fig < e R 4k
v IR AN I K L AR A B F] 5 SW-CJ-2D AU
WL TAE & TR 2 A B 715 LS Ay
KR ZE VK R f T VLR 7 % 5% A BR A 75
R A S E RS G LR AR A R A
Al AU GY-5000 %Y (500 # A4 F CCD) : /i 5t
IR GHALER A BRA A
1.3 FHi&

Pt 3 15 i Ak R FH 36 A 08 6 8 Uk A 5 1 Al )
LM% A BB TS BIER K& &
GB/T5009. 3-2003 (£ fi 7K 43 (400 52 ) 5 K 43 5 it
GB/T5009. 4-2003 (£ fi A K 43 1 I 5 ) 5 2 11 5
Frit GB/T5009. 52003 € £ i v & 11 5 i I 5 ) 5 I
I i 72 GB/T5009. 6-2003 € £ i i g 17 100 22 ) 5
TER S GB/T5009. 7-2003 € £ i H 3 B 19 I 5 )
KA R 22 B I O R R B B R k5 A 3
PR B A SR B = L
1.3.1 2@ RBIEAE ElKMTLAREN
B, AR 1% il DOBR& e 1:5 (i e ) &b
B 24 h, AR5 rHFIZE pHT. O, 1 4T K # g 110°C
THA S min 15 SR AL
1.3.2 H HsEAr v &egml & A bR E 2R
(R 42 2 1B GB/T 22428. 3200817 4z R I A v
Pic AR R (24 H G, 24 R ) AR AR b
WEWL

HARAR A M B 10 mL AR bR

WSS AP AT s RS TRCERHS 4 mL TR0 50
ASAIRE T, B SOl A IS s, ZR MR G R
21, ZJEAVKOK 3 ming, SRS A 7K R £
11 min (PR B LA 0T AR AEZE4E) , B s
AR M, 12 620 nm 4L A Sl g as (1, P
HAAAE ) OD {H. #F OD {H B AR, b i H
IR i (pe) AREAR AR, 2 HI bR 2

SR

[ EBRI ]

v v v

AR [ - ][: R }

\ 4

Tkt
(. . FBRE

v

Hema
(EOM. SR8, T&28)

v

[ SR ]

v

[ AR 57 ]

Bl SEkEIZEREE

N e Fig. 1 The route of hydrolysis of bean dregs
J7 A B.C.D.E.F,3t6 %, i 1 Bdancs, 54 & yaroy 5
*1 AREKRENEEERR
Table 1 Different concentrations of glucose solution (mL)
&5 No. A B C D E F
b v i s u:;‘t
RERS 0 0.2 0.4 0.6 0.8 1.0
Standard glucose solution
ZEARK

2.0 1.8 1.6 1.4 1.2 1.0

Distilled water

1.3.3 Kk veysaosdeae Wkt HBRE
W HOK AR 1 mL, in A% 50 mL HEFE R, i A28
TR REESS o ME RS WA IR 1 mL A B i (1)
RO AE 10 mL {308 B, i A BUER R 7 4.0
mL, 275 X0 BR3P A o 0 Z8 AR K A K M W
T T )RR R A i 2 B A v T e B R AR AR I

WA 620 nm, Fi4K 30 min, B 24 h
Jr B A R B B 4 1) 0 e e BE T HIINRG OD {EL,
R E 22 i A5 v pil £, 45 20 A 0L A9 7Kgk T80 1 5
i (pg) , BT A T b SO R (LA
HIBEABRAE) = C x BB MARTE x 107" x 100% , 2C
i C R AR ZR E 5 IR (g ml ™)



622

K =B

2L
i

4

1.3.4 ERXE SEXESFERMIEHNE
KSEANTR S i LA 0 9 e R D 7 A 0k
BT — P G ORI 585 B T A
TR VRHREG (pH | A R R) R LU AE S RPN R
FFIEASIR S

TEIESSIRE H , BNt e S‘EDH%% 2 fiF(pH4. 5 ~
6.0) JEN£F4E 2z WiE (pH5. 0 ~6.5) , #4748 —Ab B,
FHET 25 2R Tty By 65 =2 il ) 38 AT /A, ol 2
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Table 2 Orthogonal experimental factors

A B C D E
pH
A IR] L 53544
o 2 (e
L BHE L YR ) TR )
Level etz 22 i 4] Y i
Temperature/°C Solid-liquid ratio Time ratio Enzyme ratio
Pullulz Ilulase
wHanase Cellulase ( Pullulanase: ( Pullulanase:
Cellulase) Cellulase)
1 45 1:12 4.50 5.00 3:1 3:1
2 50 1:16 5.00 5.50 2:1 2:1
3 55 1:20 5.50 6. 00 1:1 1:1
4 60 1:24 6.00 6.50 1:2 2:2
1.3.5 P HEGEKRMGZERFGRAL IR ERIRG R

25 Tl ) 3% M B K il % 4 O B PP R T Y K
fift S o 48 1% TR 2 Yk T 2 TR A B 1) 52 3
ﬁpH7 O, 38 123 AUl s A 45 1 20 5 A S 7K St W
Jin— E’JFP@%EE@,@%F 55°C T K fit — & i
I‘Eﬂ,%‘]ﬁﬂi@ﬁ,ll 000 r-min " &> 10 min, 15 7 it
F TR, SR F I it e v v R TR Y
1.3.6 KM dibt 2 4L Ak 09 07 ik b5 38 R

(1) Kr Bl

P ] A 55 % 3 < K AV 200 ~ 700 mL- L7
BilR%E S g L™ JRES g L7 [BERFE 2 o L7 4
B2 g L7 B SN2 g L7 BRREE 1 gL 3K
fi§20 g-L7",

IR F7 3 KA 200 mL B A 20 g+ L7
FEREFF 10 g L7

KRR L K f# I 200 ~700 mL- L~
10 g- L™ M2 g L7 4FHF2 g L”
SHP2 g L7 BIBREE D g L7

(2) EHEREFE A K

PR IR B A MR — & S 5 5% — HLRoR R
TIe e M — 4P ) 58 1R AR 00 0 — 5 S5 P 0 1 — 2y
REMEPUIE RAR— K R I — bk B AR bk

OFP 3577 e R R AT 48 2 L3R5 1
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FE AR R e

@ H B B 14 97 5 - 1% B 200, 300, 400, 500,
600 #1700 mL-L™" 6 A~ 7K fifp e 55 Ao FE e il B vk i
AR AR G F2 58, R RS AR 2 2R 3 mL 4k
TR B 55 55 R T — R 50k B B Y 8%
FeHH 28 CHRG 17 18 ~ 24 h Ji5 HUPE WA - p
WwATRE S, ot — P alifl, S HRAE E 2= 0 R
BRI , o Je BV T ) 45 Ak T I A 9 SR {0 R 1 Al LA
7% Je S I Al

@HUPE R = 2% B 1 7 - 8 BN [R) K it e i
B &R #2918 h TR bR C IR T4
KM ,48 h it OD s 2 J5 i 4 M iR C 1y
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Table 3 Determination of the major composition of bean dregs (g)
% K5y K5y BT N5 JiE e 4t TERY
Composition Moisture Ash Protein Fat Dietary fiber Starch
Cifnt 810.6 18. 1 8.2 8.9 47.1 7.1
2.2 HETEHERAE 2
FRA 30052 19 OD (A i 14780 60 89 b7 0 1 28 ( [ 9
2) AT, AR A 0 -0 T mgeml. 'R ]
A HREIF B e 2R o A5 B b i 2 T 7 R E
y=0.016x —0.000 2, [ 5% R* =0.998 9, T 04
2.3 HHERE.LEIHEAHRENETR i
TESE I 96 P K il S W B AF R R IR § 0-2+
55C, BHR L 1224, S JH 3 8 22 Mg K i, 98 = 0o
pHS. 0, 7EfE IR K 1A 5 TR CE 4 b, 75 27 4 R K o
fit V92 pHS. 5, ZEAE IR SR PR 1 b, AR o do 20 30 40 50
LT BRI 20, A 1 1, IR S FTHRIE Glucose concentration/(g * ml2)
3% o KA T R i BB R 160. 7 mg-kg ' o B2 AERE
Fig.2 Glucose standard curvu
x5 EXRWERSHH
Table 5 Orthogonal experiment results and analysis
S LB BRI LE pH I} [H] L i Lt ot s
Total sugar content
No. Temperature/C. Solid-liquid ratio Time ratio Enzyme ratio
/(mg-kg™")
1 1 1 1 1 1 141.0
2 1 2 2 2 2 144. 8
3 1 3 3 3 3 117.9
4 1 4 4 4 4 119.1
5 2 1 2 3 4 137.6
6 2 2 1 4 3 124.8
7 2 3 4 1 2 147.3
8 2 4 3 2 1 155.4
9 3 1 3 4 2 111.9
10 3 2 4 3 1 104. 8
11 3 3 1 2 4 133.8
12 3 4 2 1 3 160. 7
13 4 1 4 2 3 99.8
14 4 2 3 1 4 129. 1
15 4 3 2 4 1 98. 8
16 4 4 1 3 2 152.3
7= Range 2.155 2.402 2.047 3.088 1.432
2.4 hitEAMKEEERENT 25 HAKBEFETERSTEMH
1 ER B AR A S E R G KSR 20501 skl i U [ K i ok

AN PP R, 1 i 0 TR R ) A R R
(I 3) S5 7 Bl A T A 384 K figp B2t 22 A AT
JS7 BB, (L 24 3 5k — 7 I RSCR B FE A
SHEIB Tl A 775 R 5 A, 3 £ET 000 U-g ™'y iiefE:
A fin

S B B o TR T T R SO4 T KR U 08 T A, 2E U
400 mL - L™ A % P 0 b 0 26 Hh AR CORER
300 mL-L ™" A A& B 0 18 HH TR RR B 4 181 S) o
AT RS C TR MR — A5 K i & e 3R
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