MK EmBHL

U R E KR AT ERN T MR

KED, 1=E, BEE, BT
(ehB I XFEIHEELFER, RN 510640)

R, A EARRBATER A EIRBRA AL (REBRE 82.1%) AFH, REFZ444£8 (8E4 13.94 FPU/100 mL) 347
BEfLRIEE, IEMMRET LM, SRET: RMELRILA 047% (mIV), B pH ALY 4.70, BEMLRE A 50 'C, BAfReTE A 72h
IEEERE RAE SRR, BPEFERAK, & 5941%. AFRLBITERBAFZ IR 7 A G 0BG 0k, AR TFHF%E
BRfR B CRIRT . R ERBRA A > AR 3 R > MU > RTAAL 28 2 R ASHT,

S EARATE, EREA; BiRk ShEEE g

NEES: 1673-9078(2012)2-182-186

-y
Research of Enzymatic Hydrolysis of Corn Stalk 1#5 /
N 1
with New Cooking Method. ..

ZHANG He, TONG Xin-jie, PANG Chun-sheng; XIE Tu-jun
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)
Abstract: The objective of this study was to explore technique of e
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atic hydrolysis of corn stalk pulp (removal rate of lignin of 82.1%)

from active oxygen cooking with a solid alkali with Chinese cellulase (enzyme activity:.13.94 FPU/100ml). The results showed that the

optimum process conditions were the following: enzyme-substrate ratio of 0:47% (m/V), pH v; 0f4.70, temperature of 50°C and enzymatic
reaction time of 72 h. The highest yield of sugar was 59.41% under the optimum process conditions. The paper also presented the different
enzymolysis of corn stalk pretreated by different methods, and the‘order of the effect.of enzymolysis was as follows: corn stalk pulp from active

oxygen cooking with a solid base > corn stalk pulp from alkaline cooking >> comn stalk pretreated by mechanical crushing > raw corn stalk.
.

Key words: corn stalk pulp; active oxygen; solid al

) enzymatic hydrolysis.
PR ERAEIR SR MO E 25 28, ARRRESSE RRATHERIERSFT A E R, KR

(IR EE R, FEILTFRT, R SR 20
NEARIT LR AR, e SO S
ESSNIER /i NN S E =47 ST %S o)

BBV LR U RN R TR R e
HRRTRD,  A k) T 2t R L
B R

A R AT EER . $E
giil, RESHREVRHE 2247910t SR
TEMIREAF P2 8l 20.96~30%, TI3RTGEA 3.9~4.2
12 B, Horr, FORRFFAERRIL 3.6 12t HARIEY
FEAT B 40%. FRERSFHER FA FH &4 5 077
Fe B AR RIT I — REAR . e, FEEE
PP KPR R 3R i LA SR A S PR R
AN PRI OGS, FATHIZA I RN GEE IR,
WiksEEA: 2011-09-30

HeWH: ERELEMARLRITRI 97331k WE (201008732201);
HEET AFRT SARERAFRTHLERIRTE &)

{EBE M e, (1989-), &, AR, HTAEHELE

182

AN RS BUR AR A Sk, EER AR 3
KA, AT e, REFFRE AR IR
B g, NS, STk BRI R TN
FUHL . EIRA LT PRSI SRoDn sk i 5
S, HREZ T RS FEIRIE S, st sk
BERE, IRPAS R R I3 . L, JFERSAT Y
e RREURIE AR ] 28 SO R AR A0 Al g
VSRR SZ DR A B A A, B AR T g A R A )
.

FEARS AT N SR A P R Z B IR - /5 229
SACLT YL R AR KA GRS, XA A A HUAC BT,
—RRBEHKAE, RRITER E RO KR
USRI, iR RS AE, T HAKR R A, HERL
P, BURBERT R, MRS e R
SERHT AR TUACEE, f3RILT 4R, AHABERE
JHEERRE. BB RONERA T, BRst
7Rl DAASE PR AN B 2 AR O R 3658 RO,
H A i F B R SRR SRR AN AR IR Eh A 28 I



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.2

TR SR A, R = R S A ™
HI5H N T RRYEXA T, AR — PR
ZEE T “TEME R AT ZE” R KRS T
AREMARER XL AR T RAEH T 0, F1 H,0,
S T KA AR 283877, IWE & mAE
Y, BRIAE = RRE T, ARIT MR, oA =i,
WA AT RIGEOR, (ERR Lt A
G TAGREZE TS, WESNAZ TSR
ALEPERRGR (A0 NaOHD, AR 1T /K [
. A FL LR F X AL 75 8 VTR B oK
FEFTH N JERE, PR IR AT P L= 2 i ) o] B Ak
EEVR o s NUTAS PR AMESTi S NUY S a AN o (e PO /i
(ARSI . ARSI H Rt 22 A
TP P[] 7= 41 4 2R i T T KRS AP 28 8 A T
K, HHRREEETZH4Mg, sl Tl b =it
TR IR I

R B B R S A FEIREE . pH. BEH]
BRI S, Horh, BRI R pH B £F 48 K
PR E . BT, RIRTRERA4ERN 2 H
FARRE4EZ ML, FHBHARIRE —N45~50 'C, pH
94.851,

AHIFFER I R RAE AT G 3 M SR R ARl 28 2 1S
MRIREL, KB4 Y4e R, 500 — @ Rl
WL JELRE L pH AR AN AL TR E] Y b R 225 PF B K T
KRR P TR & i, e T BRI AR B
L1551 S s 0 N T R EN DI S L s AN 2
ACHR AT K FEFT « A 22 TRADER ) R KRS AT IS
TERAERG R AT TR TR AR S, A5 5 TR EE 7 VRN
PEAS 2 I

1 FRFTE

éﬁ?%ﬁzﬁ? EORRER MIE (ARG il
V) 25 CRW. AL E AR B bR kAT -
®1 EXRGITRANAE

Table 1 Composition of corn stalk pulp

s =%
FoE 68.96
FofspEk 12.72
K& 7.36
o 10.96

.12 )
e RN D HEAEYREERAR, AR

A, 4rFE 52000, FAE>15 Umg.

DNS &W: 5 g #, 182 g WA, 15 g
NaOH, 6.2 g3,5-fHERHE, 5 gNaSOs.

IR, RETAANERF) -, irdd; F7
R, RETHCA L TR RT, rbratl; oK
kg, R AREAYRHAIR AR, hal; LR
B, REEH R H) T, il
1.1.3 &

Fuhe SHA-BA /KiffERIRG#S, @inmiiE B4
AAMRAT]; LA WAL (Agilent 8453),
R R
1.2 FRREFPAL 52
1.2.1  JEMEAE AL &K

FAELA Ty FIVEEE 1:6 @m/m) EEWTHEE )
1.0 MPa, [E{H (AR AULY) FEA5.0% i Bk
JRETIE), HOp FE3.0% G JRRHFR B T35), 7%
FIRE 165 O, ifEl 2'h, P AR N
821 %.

2.20, TR Eh Ik
E%‘%& FHB8E (LA NaOH i) N 14.25%,
a,S N 4.25%, T EL A 1:4 (mim). ARIRIRE 165 °C,

PRIRIHE] 2'hy, TSR IIAR RS RN 8.44%.
123 HEHURARE S 60 H.
1.3 WsE i SR
1.3.1  LFYEZBEE N E

KB ARET S BT 2 OB 7530 Bre
37°C, pH N 5.5, XN 60 min 21F R, 504 R
JELOREIC 1 pmol i ATHE AT BOMEE, & XON—/MIEAR
TYERBRG AL, DL U Ron. MR 10 mg/mL 1)
R LT Y 2 AN PR OE JE NE BT 7 N —
AMEJIEAL (WD,

132 FfgR s,

e o0 =LEERA0 100,
==
133 [igfi

DA KRG A I S AT 2 & RO, T 2
mL MR- FTEIRENZIT(0.5 M pH=4.8), 1215
Bl IIA 10 mL ZF4EZRBR(ERE 13.94 FPU/100 mL),
N 5~6 WO OBe. ARG, JFET—ER
JE IR PR AR CRE 3N 120 t/min) b S — B a] . g
fRTERE, AKRRAE I HINFA 3 min (/K
MERHAE RS S mL BV, SN — g st
i (0.02~0.03 g, MiELLMESMMEEEED, fEWK
BHINPGEATIRE, PO JEIEACEATHE o K H A
FE 21 £ OB 2 — s S ] LU CRAE R P AL PRl s A o

183



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.2

FE), B2 mL FRE, BN 1.5 mL DNS . 75
KBHINH S min BT R, AEEEE, HREK
FEZZR 10 mL, 7E 540 nm 2644 N AN s T
BB . THEIC & JE 5 S & (mg/mL)
=0.2477xW 6 (540 nm)+0.0428

2 ZR5IE

2.1 FORKREFHIE M S AT A
201 VAT R R B € 2 LS R R I s
ISR JF R ARVETERE, TR AR
WK, BAMOCEETHISOL R T 2, HHE
FE IS EUE 22 5, LA 3 R s Hoek
BT TN ETEER, AR 3 R
BB AR T-IA5 AT 15 BB RO BEAEL, T HAgE 1
R FIT B I SR S AR N o @ e A TE PR
SRR O R, TR ] BRIH RIS PR BTy >k
[P SRERZE o
o] 0.324 mg/mL & FHA, AR E TS

5 AR PR FEVEXS ELSEEG
TEBHREE  pH H B AR 2T,
i NE N EEE S T r e RS ] S

70.00[
60.00
< 50.00f /t\‘\
5 40,00
f;f 30.00
20.00 F
10.00
0.00 0.:'14 o.z;J 0.50 0.5;3 0,I56
[T / (%, m/V)
&2 SRR SRR
Fig.2 The effect of enzyme-substr on the
enzy?'nﬁc sac ication y|
H P 2 AT RLE S e R R AR L R, B

5 R L IR, WS R LT, RSB S AT Y
P B ﬁﬁ)ﬁ"ﬂﬂ SRR R i, B [V

Ve, RO o P S, ] 1 LRI K, ﬁiﬁ%%ﬁ,ﬁTﬁ%l%%ﬁWS
ol . TR WA, T RIS, 5
i eyl z%mr% %%&r P SRR R

Y 0:5 | s MRS

= sl E?ﬁ%%m?&%mmﬁm%,%uﬁﬁiﬁ

= osf st 2R 2 1 K I R T -0 R 57 o S0 o (R

0.2

0'00 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0,04/

TR g
E 1 ERESRHEERNXR

activated carbon.content and

Fig.1 The relationship be

ﬁﬁ%%mmmﬂmwwﬁﬁmmm+
4.3794x 5 1 R B (2) 0.8929

HHE 1 BLA AT E s R IO &8 0.02~0.03
g IF, FLR PHHE JE RS AR/, LB TS IR R 1%
AT 3% P PR ASE AT ] SRR A B
2.1.2 RN RS AR

FPA>27.85 1U/g £F4E & B 510 A0 TOKFEFT, 1
FIE: 60 mg/g BEOAEE, VNS, HRAERLHIH
1] 13.94 FPU/100 mL £F4EZR R, 5 & 1E ik
FERTRER 0.50% (M), [RIEEL 0.50% A0y, U H

184

g

S E R E A 4R b, BRI AR
EEEY), FEAEA4ERRI FIFATEE K RN A
A ERE, FrAE— B MR LA N, MR T A
Bl A, FCBEK AR s IR FEE 08 0 AH R R e KA o
TE L SIS FAAAE R, B IS B AR R B
0.47% (m/V), Bl &4 24.89 FPU/g.
2.1.3  pH {EXTHEIS AR 5200
TERGRRE IRV EE . BEARES RSB 2644 T,
pH {EANFI 43 2 BG ARV BEAS 2 an ] 3.

70.00
60.00 -
50.00
40.00 [
30.00
20.00 |
10.00 -

0‘00 1 L L 1 1 1 1 1 1 1 ]
4.1 43 45 47 49 51 53 55 57 59

pH{E
& 3 pH {EXIHES R AISIMT
Fig.3 The effect of pH value having on the enzymatic

B /%

T

saccharification yield



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.2

M 3 AYER H, pH E Ny 4.7 I AR 3K R
B, FE#E pH EAHR, PEISRAIRERFC. (HA pH
B 5.2 JF4h, BEE pH EIGR, BESREMEL, 2
pH N 6 B WEAR 3R B ACRIFAR T o A SIG T FH 21 4 31l
& pH AN 4.7,

pH AR A S R Pz Jo R LA B 2, B AT
N pH B LT PRAN 7 TH some 214 R B Rk e
HU, — R R RS RIS, (RS R
pH {EIE T 1 ) CA KBl I 26 S I B RS

RAERE pH E N, BESRYS TR T RAENBE
R, AHRTHFH NSRS T . Fik
A G2 R A B AL B, B 1 AE R AC L A2 pH
ERARBRAL. .

2.1.4  TEAARET TR BTS2 1 R0

TERRTE . YL . pH AR, B

RN T AN [R5 21 R B AR R A5 2R 1] 4

70.001
60.00
50.00 +
40.00
30.00 -

PR/ %

20.00 -
10.00 +
0.00

0 1'2 214 3l6 4|8 GIO ?Iz 8|4 9Iﬁ I(I)S 12:0
FFAFRINE 6] / h
[E 4 BERRREIXTHEISEAISNT
Fig.4 The effect of the enzymatic reaction time/having
enzymatic saccharification yield

& 4 FTLLE H, ERG AL T, BEE BRK AR
mwm,ﬁﬁzﬁﬁ,'<ﬁhzaﬁﬁzﬁamﬁ
BUIN, PTREAE AR ERR

PR EL, SHgsit: 72h i

]

FAER
&R tmo
2,18 IREERTEE R
LRI R PE . pH E AT B
R, A I ARV 52 1 P 5.
HIES ATLLE , 75 40 C % 45 CHIELE T,
ﬁﬁzﬁmu;fw@w,mﬁm%ﬂ%f*
T A 2 DK AR B R, R T 2T 4 R
H%ﬁ%,@ﬂ?m%ﬂﬁmﬁﬁ,%%&Ft
4. HTE 50 CLUS, VAN RAH FR, X
T RS R B AR W T, LTS 2o o
RIS, B TR SR B
R AR I £ 4 2 R ),

RG] 5 W45 50 “CONIE ELIK AR, BERTEL
D RERIHAE, XREORIEIRIG i RS

70.00
60.00 -
o 50.00f J\
% 40001
g 30.00 -
20.00 F
10.00 -
0'0035 20 45 50 55 60 65
MR 1 / C
& 5 EEfREXITES:
Fig.5 The effect of temperature of enzy

22 R TOR A R

TE%K%%W v), pH1E N 4.70, iR
IR 50 C ?ﬁm\nhm T, HE
PEAE AT B IR BRI ER IR . BN UM KRS

ISR & SIS VA E kS 2.1 A1, WlEss
k6.

60.00

T ﬂi?ﬁ&i ﬁ%‘ﬂﬁiﬁ@ﬁ%&%, D FE BB

50.00
40.00 [

30.00

B34/ %

20.00

10.00 +

I e
1 2 3 4

Fildb 7 5\
& 6 FRALIE T EXTHES RSN

Fig.6 The effect of the pre-processing methods of corn stalk

0.00

having on enzymatic saccharification yield
A 1-EERERBREA R, 2B, 3-HURAAE;
4- R T IE 2 RAEAT.
HE 6 FTLUE L, STkl m £
KA FTWE A5 32 520 LA AL 31 DA B T4k 22 1) oK
FEiFFmE, BF] 50%LA b 3 PR S R B 2 2 A

RIS T AR EL I o« WU W8 A B B T Ml i
ERCR L
T P S Al 728 AT A 5 B e A AR UL

PERESN, A REE, RN A AR, A
KR, AN SRS

3 g

185



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.2

3.1 FAFTHEAE FRFEAT, HAF4E R B SCR
WGP 3 T A 2 A S > B R R > Ul e
>R FORAERT, HT AL 288 A S0 441
N EAERA T E .

3.2 DUREE. pH fH. /KMFRTIE. [ S E0HT
TFOKRFEF T 4 KRB R AR SRR T, (R & 24.89
FPU/g If, 15 H 214 M T ORAS A P A o Az
BRI AERAT: EWEEN 047% (mIV), pH HN
470, JKMFEFEN 50 °C, KERIFEIN 72 he FEREZEAF
N, TOKFEF RS R0 o B, B nT IR =
I, USR5 59.41%. JF HAEAE T AE
AT LIRRIR, DRI

3.3 EAHERAFIBEIREE T, SR AR B A E KR
I IR], PISRAS A E il B A B 7 — 2
W N RRYIIREE, BRI, (R
i EAEHES R PRI S MR . (2, T 4f
Y WA A2 22 K SO T [ -VO0URE S SE, TR
R T RATEE T E S YIRA TR KRS, DRI
T R R AR P 2 DR A BT S EORE 232
(8

34 A HATEE LIRS, LN AR
BEETCIE KIREESR T, Wik OerqeRBRE M=, MM
PLBHR. AR EIIE RO 25 8 5 8150k, 9
K E =AY m WA TR AR, SRR IE P AR
) L= £ R BRI R e B RO R e S
W, BEEHN 13.94 FPU/mL, M= 24.89.
FEARAL G FIBERZEAT T, BEREER]IA 5941%.

TP = 744 22 T KRR R0 20 T
D N
s W

(1] SEIURLE A LI 2

186

[2]

B3]

(4]

(3]

(6]

7]

(8]

(9]

10]
(14

[12]

[13]

[14]

[15]

RAZIR AW FERT LT YRR B 7 L ZREe 5 [D].
HIHTRT R AV K ,2003

R, G AR REIARF AR M)A A T
bt FiAE,2003

AR, FOAT I, M WL AR A AR S 2 4 2 R AR 7 L
TR (VIR S R[] AR i BH,2008,24(4):394-400
/N, i M A WL 120 DGR R B AR AL 27
DA E RIS 4R.2008,1(3):24-27

W24, SR, 2. K FEAT FAL B AR B st YA BF Fe ik
JE[IAL T ARARFY.2009.6(4):28-31

RSB FRATR, 5K S5 R TR I BRI JE e e [J]. 71
A AETE,2009,2(3):27-31 P
David J G, John N-S. Factors Affe

cellulose hydrolysis

and the potential of
of an integrﬁted%d to
and Bioengineeﬂg,m, :375-383

Martin C, Thomsen:A/B. Wet oxidation pretreatment of

ce the efficiency

. Biotechnology

lignocellulosic residues of sugarcane, rice, cassava and

peanuts for ethanol production [J]. Journal of Chemical

Technology and Biotechnology, 2007, 82: 174-181
GB/T 2388 9, -4 N BRI AN ] [E ZARAES] -

N B LB B A2 R AE RS IR R K AR
[T L2 5 TV, 2005,25(3):76-80

KU AN B, I 55 AN [R] AR BT 200F RS FT /K it
PR BRI AR Tlk,2008,29(1):31-32

HIK— o ML ARG 3R AT AL W05 R AR D). B R
#7,1987,1:25

Miettinin-Oinonen, Heikinheimo A, Buchert L, et al. The
role of trichoderma reesei cellulases in cotton finishing [J].
The Magazine of the Textile Dyeing Printing & Finishing
Industry, 2001, 1(1): 33-35

ARG, TN AR AT R 2T 3 M R 2T AR SR L (K BT 7 i
JR[I]. T3 K 24),2007,1(20):79-82



