A
iunn 2

N198733LaNA1T

(OH-group)
5 ' ethyl alcohol
78.3 -115
20 (g/lcm3) = 0.789 46
' (/100 g H,0) ( . 2534)
| f ( . 2534)
(alcoholic fermentation)
( , 2529)
f ! (molasse)
( . 2531)
50-55 ( , 2533)
f

10

, fa
gasohol (Prave et al., 1987)

Gasoho 1



() 99.5
gasohol $
I, 2530) !
( , 2533)

. Operated ethanol plants in Omaha !
Army Natic Lab (Lyons, 1981)

( S5 ()

sugar heet |
! ! !

(Lyons, 1981)



Sugar
material
v

Strach ? Enzymatic > |Fermentation
material hydrolysis

yaroty A
Cellulose and Acid or enzymatic
hemiceilulose - > hydrolysis

(Stout, 1984)



(Lignocellulose)

(cellulose)

(Rose, 1980; Lyons, 1981)

»

(James, 1991)

(Arauji, 1980)



32.1

46-49

33.4

30.5

32.2

45

45

24.0

23-25

30.0

28.4

13.85

35

125 175

12-14 142

18.9 2.4

18.0 11.0

26.96

15

(2526)
Staniforth
(1979)

(2526}

e G a

(2521)

Swaminathan
(1982)

Paris |
(1989)
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. 2526) 101/
(Lyons,

1981) 40-45
secondary cell wall (Fero, 1981)

(Colin, 1977)

T N T
molecule__" -anhydrbgllcopyranose

p-1,4 glucosidic

(CeH1005)11 ,
1,000-10,000
(Tsao chiang, 1983)
(conformation)
chair form ,
Untran1o|ecu|ar H-bonds) hydroxyl group
(-OH) c-atom ring oxygen

& cimy 7 J_Z mterﬂﬂlu]&a P}cglnds
hydroxyl group atom

D- anhydroglupyranose

(native cellulose)

phenolic polymer Cowling Kirk
(1976) secondary
cell wall
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2 (Nisizawa, 1973)
middle lamella " middle
lamella secondary cell wall
secondary cell wall

microfibrils microfibril
crystalline
amorphous paracrystalline cryltalline
50-90 amorphous
}
amorphous
crystalline amorphous

crystalline
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45 ' 50

single cell protein

(extracellular enzyme)
extracellular enzyme (Liese, 1975 ; Scragy, 1988)

cellulolytic fungi
T. reesei ( T. viride)
(Mandels and Sternberg,1979), Aspergillus niger (Kassim,
1976; Toyama, 1976)



CELLULOSE

Hydrolysis

GLUCOSE

Fermentation

|

Acetone

Other alcohol

Butanol
Glycerine

Ethanol

Ethene
Butadiene

Polyethene
Polystyrene

Polyvinyl choride

Synth. rubber

1
Yeast Organic acids
Acetic acid
Protein Lactic acid
Vitamins Citric acid
Fat Tartaric acid

Amino acids

Gerd Wegener

(1983)

Butyric acid
Gluconic acid

14



y. | 15

I 4
ﬂﬂiéaﬂaaﬂﬂaﬂiﬁﬂiugﬁagiaa
2
1, o (acid hydrolysis)
70 40
| "7 gy 2 11z o ZZIZ'r* . L ©oonn
furfural
2
2. (enzymatic hydrolysis)
(Helix pomaita) 1
Lee (1983)
amorphous
crystalline amorphous
crystalline

microfibril
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(macronutrient)

acetic
formic succinic butyric lactic acid (Jacquse, 1977)
Reese (1950)
Cl-CX
crystal line reactive cellobiose
cellulose cellulose .
(amorphous) glucose
S B > glucose
C1 cellobiase
cl
D-anhydroglucose
Cx
Cx p-1,4 glucosidic cellobiose

cellobiose cellobiase
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Reese (1976) "{' Cl-Cgt "
' cellobiohydrolase (CBH)
3-1,4 glucosidic non-reducing
cellobiose CBH Cl

multicomponent enzyme
(Lee et al., 1983) 3

1. Endo 3-1,4 glucan glucanohydrolase

endoglucanase Cx
p-1,4 glucosidic amorphous

(random)

2. Exo 3-1,4 glucan cellobiohydrolase

exoglucanase Cl 3-1,4 glucosidic

non-reducing
o configuration (inversion)

3. 3-1,4 glucosidase cellobiase
cellbiose cellodextrins h
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Er.doceliuiase

-------

e I s o o
Exocellulase Exocellulase ‘ ;
----------------------- | -
s O O~ ©O—@ 1
%ElpLng)SE Oo—O0O—C——(O—=e ' ‘ dorod
oO—e © iEndproduct
Endocellulase A ' Inhlgltlon
i Cellobiase AR
Celiobiase iR
MOSTLY 2 Y e
%E%LQBE%SE O O—w& /0 RO\ @ - eeeana '
GLUCOSE S s onam i
(0P +1) 0 B O @ e, O O
0 Nonreducing sugar
4 '|

Saddler et. al. (1987)
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s £
AUAHUATDN LU ITHLTRaLad
4 U

glycoprotein | I
11 (Ryu and. Mandels, 1980) ! 30,000-60,000
' , cofactor ! I
!
(optimum temperature) 50
pH ( 4.0-8.0)
0
4 freeze dry
acetone (Ryu and

Mandel, 1980)

! (James, 1991) '
!

(Lyons, 1981)

40
(William and Catherine, 1990)
433 ! 40
35 15
43 19 29
(Jeffries, 1984)

(Lyons, 1981;
Downing et al., 1987, Prave et al., 1987)



(Saddler, 1982) (Beltrame
et al., 1991) '
cellulose residues hydrolysis
amorphous region (Fan et al., 1981)
(NaOH)
45-55
60
(Esser, 1982) 1.5-3.0
1.6 (WIV)
1, crude enzyme cellulase 2-5
10
6-10 48 (Arau.ji and. Sauza, 1981)
saccharification
pH (Prave, 1987) 40-50

pH 5.0 (Eriksson et. al, 1989) Tanaka
(1980)
pH 4.7
Trichoderma sp., A iger (Scragy,
1988) T. reesei
(Neway, 1989 : shin, 1978)
activity (Bellamy and

Schenectady, 1978)



6 « = Jwuujfcu

1«1 iraumvHriain

(Linko, 1987)

Tanaka (1980)
Trichoderma, lrpex,
Pénicillium Cellomonas
T. reeseli T. viride
Trichoderma reesei class Deuteromycetes
sterigma
( , 2524)
fa
intermediate product
cerevisiae

30-35

(Lyons, 1981; Neway, 1989; Peter hotter and
Michale, 1983)
(Tsao, 1985)
Saccharomyces
budding
. Cerevisiae
hexose



( | . 2534)

1 m
Efflbden-Meyerhof-Parnass
pathway pyruvic acid
"6 (Jacques and Riviere, 1977)

(Frederick, 1983)
(Saddler, 1983)



CHOH
H H

HO? o\
Guodd
5 EW-MEYEPHOF-parnas

O3 NAD* NADH#HF
GV y T
Q0H lactate m
LACTATE dehydrogenase p TE
CoASH
Pyruvate S getelactuts
formate °YW¥' o\ synthase
lyase
s
H, / Coz)\ﬂo_ii;o”
CC-SCoA HCQOH (l:H
ACETYL-CoA FORMANES a-ACETOLACTATE
MADH + W vate acetolactate
NG acetaldehyde o) decarboxylase
dehydrcgeraae B ’
CoASH y g Iyase
system Ezo
H—e¢—CH
CH3
ACETALDEHYDE
(ace%ﬂt’l\gorbinoo
A 2,3-butanediol
NCHH* alcohol HH'S

NAD~*  dehydrogena € Nin+* dehydrogenase

CH,
HH
23-



4.

8
Trichoderma reesei QM 9414
Trichoderma reesei QM 6a
Aspergillus sp. No. 3335

cerevisiae

.

24
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