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Enzymatic Hydrolysis of Wood and Its Pretreatment*
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ENZYMATIC DEGRADATION TIME, HRS

%1 Fffect of ball-milling on enzymatic degradation rate of wood
meal by Cellulosin AC
Enzyme conc., 0.195; substrate conc., 1g/100ml; pH, 4.0;
reaction temp., 40°C
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Z 1 Effects of substrate concentration and enzyme
source on degradation rate of milled wood
ti t
Substrate Degro?soﬁn rote
conc., Enzyme Reduc Weiaht
educing eig
9/100m| power, % loss, %
Cellulosin AC 39.3 42.4
|
FCQe-I ll%lose-Onozuko 461 58.4
Cellulosin AC 34.8 412
5
ge—l Iluolose-Onozuko 44.2 57 |
Cellulosin AC 32.0 35.0
i0
Cellulase-Onozuka
R-10 36.3 52.6

# 92 Enzymatic degradation of finely divided wood meal by the

mixture of two types of enzyme preparations

Degradation rate
Substrate Enzyme conc., from
conc., o ) .
9/100ml 7o Reducmog Welghof
power, % loss, %
Cellulosin AC,
025 58.2 61.0
Cellulase-Onozuka (6l 6”) ( 64.3”)
R-10, 0.25
Cellulosin AC,
0.05
5 51.2 56.2
Cellulase-Onozuka
R-10, 0.05
Cellulosin AC,
0.05
37.3 417
Cellulase - Onozuka
R-10, 0.05
10
Cellulosin AC,
0.25
52.3 55.3
Cellulase -Onozuka
R-10, 0.25
11 Milling time, 120hrs. Others 12 hrs.
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BEHRIRIL 0.5 %, HEBEE | BOEKMT TII84~88% DRELERMN 2 LT\ 5, WREEEROIHES X5
CFEL SRRNICRERIPE 3 THh Do HEBE | % 0B, A —L $ AHIE 2hr OAKE AL Cellulo-
sin AC ZAEH &8 THINT % DOFRITHED 2 b5 M F CRIBESE A OHH UL & offi 60%ic L5 UREER
(BIRR) &L T86%h 2 b, HIBEN 4 %1 Te b LTI 42. 5B I F BANE — L 3 AW
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REDUCING SUGAR AS GLUCOSE, %
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¥ 2 Effect of cellobiose addition on enzymatic degradation rate of
ball-milled wood meal by Cellulosin AC
Substrate conc., ——@&—— 1g/100ml; - --O--- 1g/100ml
+29% cellobiose; A—5¢g/l00ml; — - -A~-~ 5g/100 ml
+29 cellobiose; the wood meal divided for 12 hr. before
enzymatic degradtion
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REDUCING SUGAR AS GLUCOSE, 7%
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[ % Effect of cellobiose addition on enzymatic degradation rate of
ball-milled wood meal by Cellulase Onozuka R-10
Substrate conc., —@—— 1g/100ml; ~--O-~- 1g/100 ml
1295 cellobiose; —— A—— 5g/100ml; - - -A-~-- 5g/100 ml
+29 cellobiose; the wood meal divided for 12 hr. before
enzymatic degradetion
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Z3 Enzymatic degradation of vibratory ball-milled wood meal

Reducing sugar,
Substrate Enzyme % wood
conc., conc.,, More th
q/100m! % 2hr-boll  12hr-ball 520 1PN
milled milled milled
Cellulosin 1
AP, O % 16.9 39.3 56. |
Mixture of
Cellulosin AP~ 2l
Cellulase Ono- 60.0 58.2 cl.6
zuka R-10
(1:1),02%
Mixture of
Cellulosin AP- h
4 Cellulase Ono- 42.5 51.2 57.0
zuka R-10
(1:1),02%

PH, 4.0 ; reaction time, 48hr; reaction temp .,
40°C

1) From wood meal milled for 24 hr.

2) From wood meal milled for 120hr.

IRB)AAR — v S AVRBUI T D X SWPLY 7 = VIR R Th W AM BN TH - TH k% & - THEHL
L5 5T b iohy, BiBEBHIC RIS =3 L F —HBENKE VO TR RIT 5, ZDE%Y
oD =ZAr =2 b or -1 I M X ABERE RS I ote, 34 R — L 3 MIEEREEDRS 3 KD
7 — L DR = A PRI U R AR S8 BT A 5E T, R M KA S oo i X
Nb, COBEBTIIA-ALIAVERD, ST 0087 1 SOEBLEN® oMb Y, KhrzeaF
WA HAE CIRIBIC 3 7o HF 2 EDFRETH Do ZAR v — A HITIIIAY &~ — A FIRic T2 58653
DETH Do 5 E LQIARBEK L, sVGIEEER b oo 2 Frankd v P (DMSO), 4 < e
IR E) T 7 4 VR X EDOHRENCALET 5K iV ie, R4 3KEI<5 7 4 vEHWEEDR
— b3 AT XA ERER ERRIC ] & /s o 72 Cellulosin AP-Onozuka R-10 (1 : 1) RAFFC L5
IR S ] 7 % 8 s JUE T 03 R TR A LR & - TN SR Th D, cDE X
DIEBIEL 1 %, BERBEL0.2%, pHE, KIGREOCTHS, K4 DFEN Db S 2 &3, HEE
FEPMENT AN, m = 3 VBRI S\ NG IR R (86%) T AEEHIZE VY, m— L ¢ LB
BB B S THORBHOBERMASBE S I 2 ThIERESRCENEL S 2L\ 5 = & Th
Do 4w — 3 VERNT, THICHESE->T 2hr DE—=L I AVEREY BTt Th b X517 T
xR LIS a 0 e - I VERSREYRT, COBEGHRERIEDSR 4 %1 FIF o4t 4 LR E
&0, BEFENKGHROESHIRT, v —1 3 VA R 2 I o WA TR e R 8 40%, DMSO
T 6 BEREL 72D DILFI50%, B 5 7 4 v T2EERE L 7 & 260% CBE{LIK86%) DA T &
Ho TORENPBLZARR — U S VERMEIIRERE DS E A THEEY L5 0l lis TEETH S
VDo K6 L e — 2 I VEEREIRIC X TREFRRIT & 5 AL o9 R ISE B T 2R3 % s
RIS DTHD, Zhlk, HAIRFHNC T 2RO 3 ) = A BCTH b Lol IEE 4 = — L 3
MEREBIC S LT By b LR TH D, 22BERNC X D KB OBEFIKSFOERET | ¢ | RARESEY
RAicEif, 2652 EAT 5, LsLiadis Cellulosin AC %ok ¥, 20k 5 kBENL LR
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4 Effect of three-rolls milling on enzymatic degradation

REDUCING SUGAR AS GLUCOSE, 7%

5 5

by the mixed enzyme (1: 1) preparation

Number indicates frequency of milling, B, reference.
Enzyme conc., 0.2% ; substrate conc., 1g/100ml; pH,
4.0; reaction temp., 40°C.

0 10 20 30
REACTION TIME, HR

Enzymatic degradation of roll-milled wood meal by the mixed
enzyme (1: 1) preparation at higher substrate concentration
——@&—— Roll-milled 22 times in liq. paraffiin; ——/A——
6 times in DMSO; - - -~ not roll-milled.

Hydrolyzed with mixed enzyme (1: 1) preparation; substrate
conc., 4g/l00ml; enzyme conc., 0.2%; pH, 4.0; reaction
temp., 40°C.
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MILLING TIMES
] 6 Relationship of reaction rates of enzymatic hydrolysis of roll-
milled wood to milling times when mixed enzyme (1: 1)
prepration and Cellulosin AC are used as enzyme sources
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RATIO OF ONOZUKA/CELLULOSIN

7 Plotting of reaction rates of enzymatic hydrolysis against
ratios of Cellulase Onozuka R-10 to Cellulosin AC used

T EEHIRMMIT 5, K 71713 Cellulosin AC & Onozuka R-10 OREESHE 1 © 1 DL 5L OHK
JCREDREL I8 ERRLILIDTH D, K8MIT 1 ¢ | BREAEEER T I & & OFE RS & ik
BEOBRE LI TH L, v — I VAEE LT RN EERE 4 % Tr a4+ 71 EL, FhllF
®%§T@@MEME§m%kLKM%,ﬁﬁ*5747%mv1nﬂ,EKD~»£»T@EL&K%?
FIEERIE0% E TOIRICHEBE ML 2005 2 &5 R L TVW5, CHIKKL, wir—2%HEE L
TR CRIAAE 2 JE U7, BEIRIE 2 % % CRAIIRIGEER I 78 b Aic 8iind 5 02 i bl Eeid -5
RO ThINn Ll T, V7= v EEhRY EBECIIIRIGEE L2 bR E2vbhh ot
CRBDHERING, 7AZVEDWTHEI IebiEr — S VRN, IS CIVERED b = 5 T
BERIRE IR BRD ZEMG D, i) 7 = vk iTiohle WAl ORI LORTAEE & U< ILi
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X 8 Relationship of reaction rate of enzymatic hydrolysis to
substrate concentration of roll-milled wood meal
ffff O——, 22 times roll-milled wood; - - -@-~-- 2 hours
ball-milled wood; ——A——, 22 times roll-milled cellulose.
Hydrolyzed with mixed enzyme (1: 1) preparation; enzyme
conc., 0.295; pH, 4.0; reaction temp., 40°C
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