31
30 mesh
32
( ) 0.5
2
16 385 x 10"3
molecular weight cut off 10,000
polysulfone Sartorius
(shaker water bath) CB6D-VS-01 DT
Hetotherm
(spectrophotometer) SPECTRONIC 601
MILTON RQY
(pH-meter)  CG840 SCHOTT
4 AB204 METTLER TOLEDO
(water bath) DI-1 HETO-LAB  EQUIPMENTS

VX 821200 AJ CAMPBELL HAUSFELD

(centrifuge)  EBAL2 Hettich ZENTRIFUGEN
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33

(BAN 480L) NOVO NORDISK

Bacillus amyloliquefaciens 58,000) 480 Kilo Novo-a-anylase
Unit (KNU)L
(AMG 300L) NOVO NORDISK
Aspergillus niger ( 99,000) 300 Novo Amyloglucosidase Unit
(AGU)2
(Celluclast 1.5L) NOVO NORDISK
Trichoderma reesei 20,000) 1,500 Novo Cellulase  Unit
(NCU)3
(Pectinex Ultra SP-L) NOVO NORDISK
Aspergillus niger ( 35,000) 26,000 PG4
L 1 KNU 526 (. 1
5.6 37
2. 1 AGU 1
4.3 25
3 1 NCU carboxy Methyl Cellulose
1 4.8
40
4. 1 PG

35 20
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MERCK

FLUKA

MERCK

AJAX CHEMICALS
AJAX CHEMICALS
APS Finechem

35
AOAC (19%) ( )
3.6
36.1
0
5 100 20
48,6 AGU ( , 2539)
60 120 | 1
10 ,
5000 / 8
Dinitrosalicylic acid method (DNS method)
Completely Randomized Design
36.2

06 KNU (

361
© 2539)

26

(AMG 300L)

40 30

(BAN 480L)



0.5 (cofactor)
40 50 60 10
36.1
3.6.3 (Celluclast 1.5L)
36.1 300 NCU
361
3.6.4 (Pectinex  Ultra
SP-L)
36.1 1,300 PG
DNS method
36.1
37
371
36.1 48,6
AGU 3.6
45 6
Completely Randomized Design 3
312
36.1
0.6 KNU 50 0.5
36
456 7

311



313
3.6.1
3.6
371
374
36.1
36
371
38
381
50 /
20 486 AGU
0.6 KNU 50 0.5
' 5 0375 75 1125 150 NCU
3.6 37
10
5000 / 8
DNS method
Completely Randomized Design
3.8.2
381
6 0 65 130 19 260

381

300 NCU
371

1,300 PG
371

100

381
325 PG
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39 ' ( )

10 30 50 80 100 120

/ 5 100
486 AGU 0.6 KNU
75 NCU 130 PG 50 0.5
50 0361020 30
40 50 DNS  method
3
Completely Randomized Design 3
310 ?
8 '
5 100 50
0.5
486 AGU : 0.6 KNU &
NCU
. 486 AGU 06 KNU
130 PG
486 AGU 0.6 KNU 75 NCU
10 PG
50 1

High-Performance Liquid Chromatograghy (HPLC)
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AGU

312

AGU

313 ?

3131

AGU

150
15

30

80 /
400 1944
24 KNU 300 NCU 520 PG
5 2 50
( )
300 450 600 / 1
, DNS method 3
batch
80 / '
400 194.4
24 KNU 300 NCU 520 PG
50 2 50
600  /
0510 20 30 40 50 60 70 80 %
DNS method 3
Fed-batch
Fed-batch
80 |/ '
400 ! 1944
24 KNU 300 NCU 520 PG
5 2 50
0 510 20 40 50 60 80 90 100 120 130 140
' 100

N5 U u ) 08 10



DNS method
2
3132 Fed-batch
B
194.4 AGU 24
KNU, 300 NCU 520 PG
5 G 10
50 / 2 50
90 80 /
! 400
75 / 5
05104580 8 9 140 149 160 194 230
14 ( ) 2 80 140
DNS method 2
3133 Fed-batch
m
3.13.2
1 05 10 40 80 90 120 140 150 170
210 16 (' ) 2
80 140
DNS method 2
3134 Fed-batch
220 |/
3.132
220 | 0 10 60 70 100 110 120 155

165 180 % (- )



3 60 110 155 ]
DNS method 2
3.14 Semicontinuous
3141
Semicontinuous
80 |/
5 400 194.4
AGU 2.4 KNU 300 NCU 520 PG
50 2 50
600 /
05 10
200 kPa molecular weight cut off 10,000
21.52 (,
)
10 5
10
60
DNS method 2
3.14.2
Semicontinuous [CI.
194.4 AGU 24
KNU, 300 NCU 520 PG
5 G 10
50 / 2 50
90 80 /



400
5 / 5
600  / 0, 5
10 200 kPa
molecular weight cut off 10,000
uo )
: 10
5 10
90
DNS
method 2
3.14.3
Semicontinuous 1
3.14.2 '
m 16 (, )
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