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11

12

13

21

. 2541)

1 (Non-centrifugal Sugar)

(Soft Brown Sugar)

(Centrifugal Sugar)

(Raw Sugar)



2.2

2.3

24

80-85

(Brown Sugar)

(Plantation white sugar)

(Carbonation)

(Sulphitation)

(Refined Sugar)

(dliffuser)



(Mixed juice)

3
55

(Defection)

4-6



(Massecuite)

12 %
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2547148 6.34

47.82
10
21 2541/42-
2547148
() () (

2541/42 5.46 50.06 519
2542/43 5.88 53.13 5.52
254344 5.85 48.65 4.99
2544]45 6.04 59.49 6.18
2545/46 6.65 74.07 1.28
2546147 6.83 64.48 701
2547148 6.34 47.82 5.18

2541/42-2547/48

2547148 518
46

2 2546/47 511



2.2

2547148
)

31.426
19.957
14729
7.100
5456

2547

2.3

2547148

18.336
4.984
4201
2.084
1724

2547

2546/47

26472
19.701
14.995
1460
5.255

2546/47

15.785
5117
3670
0.310
1151

2545/46
)

24.397
21.834
21.902
1670
5.536

2545/46
(§s )

14.006
4.746
3.937
2.023
2.843

2544]45

(

22.286
19.133
20.159
6.494
4.752

2504145
)

12.660
4,565
3.829
1143
1.408

10

2543144
(

18.133
21.420
20.106
5439
4401

2543/44

8.980
3.664
3.108
1138
4.234



24
2547148

22.610
20.488
25.941
29.485
35.958
25.108

42.56
4211
43.60
3981
55.76
52,51

30518
28.162
33.552
44.586
28.525
22.107

2542143 - 2547/48

2542/43-

57.44
57.89
56.40
60.19
44.24
47.49

11



spp. (Tsuchyia , 1952)
6
78
, 2508)

Leuconostoc spp.

Leuconostoc spp.

143 %
4.16-5.9 %

12

Leuconostoc



(69-75%)  (8-16%)  (0.5-2.0%) (0.5-1.0%) (0.2-6%)  (0.5-1.0%) (0.3-1.0%)  (10-16%)

22 ( L 25%9)



14

(Dextran)
(D-glucose) ai,b , 60-90%
03 04
(dextransucrase) (glucosyltransferase)
2.3
dextransucrase
Sucrose > [ D-glucoseln +  Fructose
glucosyltransferase
2.3 (Barnes, 1974)
Leuconostoc  sp. 1
Streptococcus sp., Acetobactersp.  Betabacterium sp. Leuconostoc
mesenteroides Leuconostoc  dextranicum

(Irvine,
1981)



15

( , 2540) 1

7 - 2508)

2527)

( . 2505)

(Monsan ~ Paul, 1991)

(Watson ~ Wioff, 1955)
(ultrafiltration)



Tilbury, 1972)

(Galvez-Mariscal

Lopez-Munguia, 1991)

( rie

16



17

(dextranase)

(X-1,6-glucan-6-
glucanohydrolase, E.c.3.2.111 alb

(inducible enzyme) (Koenig
Day, 1989) 2

L (Exo-dextranase)

2 (Endo-dextranase)

2.5
(Sidebotham, 1974)

Fukumoto (1971)
Pénicillium luteum ATCC 966 13

Shukla (1989) ' ' 1
Pénicillium spp., Aspergillus spp 1Trichodoma spp. Penicillium aculeatum NSI 4
230 Fukumoto
15 ( 4 x 100 0-3H
200 96- 120



2.5

Achromobacter sp.

Bacillus sp.

Brevibacterium sp.
Cytophaga johnsonii
Flavobacterium sp.
Lactobacillus bifidus
Streptococcus  mitis
Thermophlic bacterium,Rt364

Aspergillus sp.

Aspergillus carneus
Chaetomium gracile
Giberrella fujikuroi
Pénicillum  funiculosum

Pénicillium lilacinus
Pénicillium verriculosum

Pénicillum aculedatum
Pénicillium notatum
Pénicillium sp. strain 61
Pénicillium sp. SMCU 3-14
Verticillium sp.

18

Foxgarty  Kelly (1984)
Zevenhuizen (1968)
Yamaguchi  Gocho (1973)
Foxgarty ~ Kelly (1984)
Kobayashi (1983)
Foxgarty ~ Kelly (1984)
Staat  Schachtele (1974)
Wynter (1997)

Foxgarty  Kelly (1984)
Godfrey  Reichelt (1983)
Hirsoka (1972)
Hattori  Ishibashi (1981)
Fattori  Ishibashi (1981)

Abdel-Naby (1999

Kosaric (1973)

Chalet (1970)

Galves-Mariscal ~ Lopez-Munguia (1991)
Tchuchiya (1952)

Wheatley ~ Moo-Young (1977)
Madhu  Prabhu (1984)
Szczodrak (1994)
(2531)
(2538)
Tchuchiya (1952)



Lipomyces  stakeyi Webb  Spencer-Martins (1983)
Koenig ~ Day (1988)

Actinomyces israelrii staat  Schachtele (1974)
Streptomyces cinamonensis staat  Schachtele (1974)
1
Streptococci SP., Lactobacilli SP. Actinomycétes Sp. Steptococcus

mutans Streptococcus salivarius (Melville, 1981~ Wolinsky, 1988  Hamada,
1936) . mutans

. mutans

(Hayacibara , 2004)

. mutans



expander (Okami, 1980)

Leuconostoc mesenteroides
streptococi

Aspergillus Sp.

Fdye (1997)

Chaetomium gracile

60 - 70

(More du Boil, 1991)

65°Brix

20

blood plasma

GC16

Pénicillium SP.



21

Eggleston Monge (2005)

Chaetomium gracile Chaetomium
erraticum 2
50
54 - 58
25 - 30°Brix
15°Brix
65°Brix
10 ppm 50
10 46.3 4 ppm
66.6 4
90
9 46
(2531)
Pénicillium sp. 61 42
Fukumoto
6
(2538)
(N-methyl-N"nitro-N-nitrosoguanidine NTG)
Penicillium sp. SMCU 3-14 330

600 N . 2547)



22

4-5

60 1 600  ( :http://www.mitrphol.com
[thai-about-factory.htm) 1 36,000
Inkerman (1980) 10
100
Pénicillium S. SMCU 3-14 ' 600
1
130,000
2.6
2546/47
()
129
126
122
161

2546/47


http://www.mitrphol.com

Km

( 2543)

Michaelis-Menten Constant
Km

1/ Km

103 107 M

0-

Km

8

Km

23



24

21
2 2
2.2
3.
4, (Reaction product)
2
(Reversibility)
o) (Inhibitors)
(Phenolic)
51 (Competitive Inhibitor)
(active  side) - (Enzyme-

Inhibitor)



25

5.2 Noncompetitive (Noncompetitive Inhibitor)
(active
side)

-SH

Hg®  Ag+
(Mercaptides)

5.3 Uncompetitive - (Uncompetitive Inhibitor)



Pb+2

26

(Dénaturation) (Lapanje, 1978)

(Polypeptide chain)
(Aehel, 2004)
(Disulfide Bridges) -SH
(Cysteine)
-SH 2 Ag+, Hg2



2.1

Chelating agent

H bonds

Hydrophobic bonds

Solvated groups

Solvated groups
Void volume

Functional group

Charged groups
(lonic interaction)

Nonpolar groups

Hydrophobic
domain

Functional Groups

Peptide bonds

2

Large helical region

Large helical region



(Immobilization)
(Sundaram, 1982), (Entrapment) (Encapsulation) !
(Martinek , 1977),
(Hellman , 1983 Asther
Meunier, 1990 Ye , 1988),

(Hanafusa, 1977)
(Seguro , 1990)
(Hanafusa, 1977)
!
(Chemical modification) (Torchilin Martinek, 1979)
(Protein engineering) (Fagain, 2003)

2.8

DNA shuffling Cherry
(1999
174 100

Matsuura
(1999)
15 Lehmann
26 (2000)

28



|zutsu (1993)

Gibson (1993)

100 3
DEAE-

(zinc ion)
37 10

Ward (1999)

(L-asparaginase)

Bhushan (2000)

01

15

Cheon (2000)

Bacillus stearothermophilus SD1

29

80 -

74
Gafquat 755N
100

Bacillus sp BG-11

100

100 4

(D-hydantoinase)



0

(Inter subunit cross-link) L - )
, (1-ethyl-3-(-3-dimethylaminopropyl)carbodiimide, hydrochloride)

- 80

(half life) 4
10
Belghith (2001) Pénicillium ocitanis
(Spray  drying)
8 30
Melendo (2001) ! b
2 140
-20
Brena (2003)
18 6
Betancor (2004)
(Dextran-aldehyde)
3

. 2



20,000

10

3
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