2105 (€.H,09n
(amylose)

a-D-(I-4) glucosidic lingkage 2,000
(amylopectin)

OGDUH) glucosidic lingkage
a-D-(I- ) glucosidic lingkage

1525
7 ( inkles , 1983)
2.1x10. 3xI0. (Peat , 19%4)
(Wurzburg , 1972) 5-35
(0.005-0.035 ) 15 (Brautlecht, 1953)
«
(oelatinization)

(hydroxyl group) (Leach , 1965)

(Wurzeburg , 1972)



(crystalline region)

(Osrren , 1965)
60-80
(Ostren , 1965)
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Retrogradation (%)

(rethogradiation)

find viscosity
(Leach,1965)
8 17 o
(Collison , 1968)

ﬂ____—L/o
et — 4 1 1 | 1 {

|
0 10 20 30 40 S50 60 70 80 90
Tima (days)

2
2. 3. 4. 5. Arrow root

6. 7. waxy com (Collission,1968)



(dliastase) Commision on enzymes
0C-(14)-glucan 4-glucanohydrolase EC 32.1.1

(endoamylase)
a - 14 glycosidic lingkage
Ot- . lingkage
(encohydrolase)  (Whitaker, 1972)
3
e L
X 000‘ QQO
9% Qg-amylasej
26
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3
(Bruinenberg, 19%)



I imtimti-H ntnaulrwujm , j

5
( hitaker,1972)
50,000 Ca?) 1
c,Br F -
559 40-60
(Birch , 1981)
1 (Whitaker, 1972)
Microorganism Mechanism Main product
Aspergillus oryzae EndOhydI’0|ase n‘ﬂltose
Bacilus subtiis Endohydrolase maltotriose/maltopentaose
Bacilus licheniformis EndOhydmlase ma|t0'[rlose/n‘alt0pentaose
Pseudomonas stutzeri EXOhydI’0|ase nﬁ|t0tetra086
Aerobacter aerogenes EXOhydmlase nnltOhexaose
Bacillus steamthermophilu EndOhydI’0|aSG ma|'[0'[rIOSE

Bacillus amyloliquefaciens EndOhydI’0|aSe ma|t0'[I‘IOSE



Braconnot 1811

Agaricus volvaccus

“fungine”
1823 Ocler }
“Chiton”
1843
Lassaigne Bombyx mon
1878 Ladderhorse
' 1%1
Blumberg (rock  lolster)
1978 Bough

(fibrous protein)

(Stegeman , 1963)



(deacetylation) 1 2

Rouget 1859
modified chitin
1894 Hoppe-Seyler
modified chitin- chitosan
1900
1931 Rammelberg
1930 190
1970

1991 Knorr



(ipolysaccharick)
(cellulose)

p-lingkage 4

OH OH

qas Inssadnyeslndu

H OH
4
AR

gas Inseerdnveslnlausu

H OH
g
H H

gas Insaad nvearag laa

(Robert 1994



(OH) (NHCO-CH)

N-acetylglucosamine
N-acetylglucosamine (Carrod, 1978)
, acetyl (-CO-CH)
poly-P (1,4)-2-acetamido-2-deoxy-D-glucose
(CH.NO5n 4729 6.89
39.11 (Budavari,1976)
orayish-hite 260°c
11

(Muzzarelli, 1977)
(exoskeleton) Phylum Arthropoda

Class Crustacea
Class Insecta



Crustacea

Crangon (shrimp)
Alaskan (shrinp)

Insect
May beetle
Pieris (ulfur butterfly)
Colooptera (eetle)
Diptera (true fly)
Bombyx (Silk worm)
Calleria (wax worm)
Molluscan organ
Souid skeletalpen

Oyster shell
Clamshell

Fungi
Aspergillus niger
Aspergillus phoenicis
Penniciium notatum
Histoplasma capsulatum
Histoplasma farciminosum
Mucor rouxii

M ortierella vinacea

(Muzzarelli ,1977)

%9

69.1
28

16

21-35
A8
44.2
31

4
36

420
23.1
185
258
400
445

ct-chitin

Cxchitin

P-chitin

QCdhitin



(chitin~ synthesis)
(Muzzarelli , 1977)
Glucose
\JI <—hexokinase
Glucose- -phosphate
\|/" <—glucose phosphate isomerase
Fructose-, -phosphate
1< glutamine-fructose- -phosphate aminotranferase
< glutamine
-> glutamic acid
Glucosamine-, -phosphate
— glucosamine- -phosphate N-acetyttranferase

<-aoetyl-Co-A
V >CoA
N-acetylglucosamine-, -phosphate
| phosphoacetylglucosamine mutase

N-acetylglucosamine--phosphate
<— Uridinediphosphate-N-acetylglucosamine pyrophosphorylase

<UTP
v -> pyrophosphate
Uridinedliphosphate N-acetylglucosamine
— chitin synthetase
Vv ->UDP

Chitin



12

13

(conformation).
(Muzzarelli, 1977) 3
a-chitin , p-chitin-~ Y-chitin
a-chitin
14 ( solubility )
, , 78-79
(Muzarelli,1985)
(Knorr,1984 ; Austin,1981) Knorr
degradation
Austin (1977 ; 1981 )
N,N-dimethylacetamide
N-methylpyrrolicone
lithiumchloride  (LiCl) 5
(extruce)
(clenature)
specific rotation
N-dimethylacetantide ~ LICl "' specific rotation
15
151 (Deminerization)

Bade (1985) 3



y ,
2 ethylenediaminetetraacetic (EDTA)  Foster
1957 '
3 1985 Bade
152, (Deproteinization)
Bade (1985) 2
1982  Cosio
20-60 mesh (0.85-0.25 ) 60
8-20 mesh (2.35-0.85 )
65 60-100 mesh
(0.25-0.15 )
20-60 mesh
Bough (1978)
153, (decolorize)

(Whistler , 1965) oxidizing agent



14

154

(Naczk , 1981) 40-60 (Peniston , 1970)
2.
(dleacetylation) (dleacetyiated
chitin) (acetyl) co-cha)
(NH2)
60
90-100 fully deacetyiated chitosan (Muzarelli , 1985 )

poly-p-(1.4)-2-amino-2-deoxy-D-glucose

cationic polyelectrolyte

Degree of deacetylation ,%D.D.
( solubility)
21

211
Moorjani 1975



2.1.2
1953 Lusena

35-50%
5% (/)
2.13
Lusena 1953
20-40 40-60 60-80 mesh
1978 Bough

2.1.4

100-120°C,
140-150 C 170-180 °¢
50-60 °¢c 1953 Lusena

1978 Brugh



2.15

16

Degreeof deacetylation

(%D.D) %D.D.V

1978 Bough
50 %
145-150 C 5-15
100 C
5
2.1.6 oxidlation
1953 Lusena  Rose
z 1 y A 1
1983 Domand
Rinaudo thiophenol
2.2
Knorr 1984
0.2-100
5%
, 6.5
2.3 Degree of deacetylation
Degree of deacetylation



(Muzzarelli, 1977)

alkali chitin

salt form  chitin citrate
polyelectrolyte complex

metal chelate

sulfated,phosphated ~ nitrate derivative
deoxyhalo derivative

depolymerized derivative

sugar derivative

. N-arylidene ~ N-alkylidene derivative
10. N-acyl derivative

11, N-alkyl derivative

12. N-carboxyalky! (aryl) derivative

13 O-carboxy  O-hydroxy-alkyl derivative
14, O-acyl derivative

15. O-sulfonyl derivative

1 Carboxymethyl chitin (CM-chitin)

2. N-carhoxybutyl chitosan (Evalsan)



41 (MuzzareUi,1977)
(matrix)

(membrang)

42 (Muzarclli, 1977)

43 (MuzzareUi ,1977)

18



44

45

4.6

(Mashavan, 1986)

0.5
12
10

phaseolin , pisitin

(Knorr,1991)

(Muzarelli,1977)

Actinomycetes

Fusarium

alfarfa mosaic virus
phytoalexin
el
20 %

oXys

poru

m

19



(glassine paper)

(metallic phosphorus particle)

Aspergillus niger

20



Monjjflfimi (Ten. 7
1> » »

Aspergillus niger

Aspergillus niger

3%

5006 ( )

FT-IR (1760X-Perkin Elmer ,USA)

21
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