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(2525)
Aspergillus niger Aan

(2530) Rhodopseudomonas gelatinosa

Rhodopseudomonas sphaeroides P47

(2539)
(25%9) consis oteopnia  NN3J
, (2540)
(2542)

Xanthomonas campestris

Budiatman Lonsane (1987)

Sukara, Melliawati Saono  (1992)



2.3

(cell wall)
(Sreenath, Frey  Rodalo, 1984)

2.3.1
(cellulose)
(pectic  substance)

(cellulase) (pectinase)

2311

(3'114 ( 2)
23.1.2 ( , 2543)
L Cl hydrogen bondase

1l
Cx



H H
CH,OH = o) HO &k CH,OH "
H H
- o H H
HO ! OH . CH,OH (o) HO 1 OH T
2 ( ' 12537)
2, Cx  p-14 glucanases
p-14 2

2.1 Endo - P-14 glucanases

2.2 Ex0 - P-14 glucanases
P - configuration
a - configuration
3. P- glucosidase
Exo-p-1,4 glucanases

23.1.3 ( , 2543)
3
(primary cell wall) (Bidwell, 1995) (middle lamella)



(galacturonic acid) a-14
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2314
3
1 (Pectinesterase)
Pectin  pectylhydrolase
4(a)
2, (Polygalacturonases)

Poly - a -1,4 galacturonide glycanohydrolase
4(b)






(endo splitting polygalacturonases) 2
. Endo - polymethylgalacturonases

. Endo - polygalacturonases

(exo splitting polygalacturonases)
. Exo - polymethylgalacturonases

. Ex0- polygalacturonases
|

(Pectate lyases)
Poly - a - 1,4 -D- galacturonide lyase

4(c)

(Endo splitting pectate lyases)

(Exo splitting pectate lyases)

Caz

10



(Pinik

(2536)

Voragen 1 Heutink Pilnik  (1980)

Sreenath 1 Frey Radola (1984)

Wicker 1 Vassallo Echeverria (1983)
(cell wall bound enzyme)
2
Padmanabhan Lonsane (1992)

40

Rombouts, 1979)
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2.3.2

2.3.2.1
2 (amylose)
(amylopectin) (9
a-14 0. 2000
D-J)
14 a-1,6
(CgHI0 H)n
2322
3
L (a-amylase)
a - 14 - glucan 4 - glucartohydrolase
a-14
Ca
2. (B-amylase)
a - 14 - glucan maltohydrolase
a-14 [
, 1 2
a-106
3 (y - amylase) (glucoamylase)

a -1,4-glucan glucohydrolase
a-1,4 la-16 a-1,3
1
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Michaeiis

E +

Michaeiis

[EJ =
[ES] =

Menten

Menten

(
(Liquefaction)

(Saccharification)

(Enzyme Kkinetics)

ES

ES

2541)

ES

14



[E]

[ 0] =
[] =
[P] =
[£0] = [E] +[ES]
L [ 0]» [£0]
2
)
i k3
E + ES ) E+ P
k2
3 ESp =
(Steady state)
k3
4 ES -~ E+ P
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©)
V' K3[EY]

2

(Vi
ES

<

ES |
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Michaelis - Menten

@
ddEtS - jfs (4)
(3) ME][] = MES] + ks[ES] (6
[i]s[ ]] SRR (7)
Km Michaglis - Menten

@ [ =[E] + [E]

([f0] - [E]SJ>[5]

[ES

[ES] K[Emoi[f]]
()
[ES] ’
[] [£0] [ES]
x o~ 18 0]
B0 = M
(11) (13) (10

L KM

Michaelis - Menten

[E] = [EJ-[ES] (§

V= v ()

16



saturation curve

kinetics

rectangular hyperbola
first order kinetics

vrnax |
- —e— ¥
Initial [ @ 1 ¥ mex
rate i
|
|
[
|
Ky Substrate

concentration, M

6 Substrate saturation curve

Michaelis - Menten
L

[ ] < 001Km (

first order kinetics
[ ] = 0.05KJ

17

substrate

zero  order

Km



km T[]

V_W«\lK

0.05Km

74

(5 1

first order kinetics

2. zero order kinetics
[] > 100Km ( [ ]= 20K]
[] =20 Km
RS
Km [ ] =20Km
Aoz K[ )0
Vv a [ ]0

zero order Kinetics



2.5 (Ultrafiltration)

1,000 - 100,000
(membrang)

150 - 1,000 kPa

cut off

(Butler, 1992)

1992)
1. Dead end filtration

2. Cross flow filtration

molecular weight

molecular weight cut off

2 (Butler,



Feed Fiow

28

ZLIX2 ~€—2____ Membrane

(b)
Ritrae
Cross flow filtration
7 (@) Dead end filtration, ( ) Cross flow filtration
Ko, Chen L (1993)
molecular weight cut off (MWCO)
30,000 878

MWCO 500,000 50.3



arabinose

2.6

Lee Kim (1993)
Huang (1995)
111
Mameri (1996)
80%
Kobayashi (1996)
Spagnuoio (1999)
semicontinuous arabinose
35
Cass (2000)
hexanal 51 /
1

Ordonez , Jeon

Roberts (2000)

hexanal

33

VB & IUFHICK 'Sk T rrn Firfent

F tmninTUUHZWitrias |

(8OD)

arabinases

batch

batch



(Immobilized  enzyme)

Darnoko, Cheryan Artz (1989)

batch
24
Nakajima (1990)
(pullulanase)

weight cut off 30,000
continuous
batch

Sims Cheryan (1992)

batch 10-20

22

continuous
10-11

molecular
99.9%

continuous
Sims Cheryan

(cross flow)



Gaouar

(1997)
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