UNUN
ladunazlalngu
11
(polymer of
glucan)
(monomer) D-glucose (-OH)
N-acetyl-D-glucosamine
(2-acetamido-2-deoxy-D-glucose) (-NHCOCH3
1,4
(1 ,4 betaglycosidic bond) Poly-P-(1,4)-2-acetamido-2-
deoxy-D-glucose (CeH,3N0HNn
(chitin derivative)
(deacetylation)
(-NH2 - glucosamine
(2-amino-2-deoxy-D-glucose) 1 Poly-P"(1,4)-2-amino-2-deoxy-D-
glucose
(% degree
of deacetylation 1%DD)
50 5 %
D-glucosamine 50
(-NH?)
60 60 %
90 - 100 fully

deacetylated chitosan (Muzzarelii, 1985) -



OH 0 OH O
H
G O
H H
NH NH
| [

c=0 c=0
CH3 ch3
OH 0 OH 0]
/
o O
HO HO
NH> NH>
OHI A 110 OH 0O
: @)
HO HO
OH OH

11841a4
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121 (Solubility)
78- 79
DMAc-LICI  (N,N-Dimethylacetamide Lithium
Chloride) ' '
(organic solvent) cationic polyelectrolyte
(-NH2)
' 6
0.2 - 100 (Knorr, 1984)
(Muzzarelli, 1977)
(dry blending)
' 1 (water soluble chitosan) (Skaugrud , 1989)
1.2.2 (Degradation)
(oligomer) '
(oligosaccharide)
(monomer) (monosaccharide)

N-acetyl-chitooligosaccharide
chitooligosaccharide

N-acetyl-D-glucosamine D-glucosamine
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Chitin deacetylase

(EC 3.5.1.41)

Chitinase

(EC 3.2.1.14)

Lyzozyme

(EC 3.2.1.17) T
N-acetyl-chitooligosaccharides

N-acetyh(3-D-

Glucosaminidase

(EC 3.2.1.30) \/

N-acetyl-D-glucosamine

13

.1811- Braconnot

volvaceus .. 1832 Odier

. . 1843 Lassaige
mon
Blumberg . .1951

(exoskeleton)

(Gastropoda)

—» Chitosan

Chitosanase

(EC3.2.1.132)
Chitooligosaccharides
[3-D Glucosami-

nidase

D-glucosamine

Agaricus
“chitin”

Bombyx

(rock lobster)

(Mollusca)



HOJTljfInflu * y: in 1

| urn) v

Aspergillus niger, Aspergillus phoenicis,

Pénicillium notatum, Mortierella vinacea, Histoplasma eapsulatum (Muzzarelli,

1977)
Bacon (1966) bud scars Saccharomyces
cerevisiae 15
Lactarius sp. 1
Boletus sp. Agaricus spp. Chlorophyceae
Rouget . .1859
. . 1894 Hoppe-Seyler "chitosan”
Bartinicki-Garcia (1968) Zygomycetes
Rhizopus oryzae
(Hang, 1989), Mucor rouxii, Absidla coerulea, Rhizopus delemar,
Cunninghamella blakesleeana, Mortierella isabelina (Miyoshi , 1992),
Absidla repens  (Davoust Pensson , 1992) Mucor mucedo
(Datema , 1997)

(sporulation)

(Muzzarelli , 1977)



Glucose
| <---- Hexokinase
Glucose-6-phosphate
| <-—Glucose phosphate isomerase
Fructose-6-phosphate
<-----Glutamine-fructose-6-phosphate aminotransferase
<-— glutamine
n — glutamic acid
Glucosamine-6-phosphate
<— glucosamine-6-phosphate N-acetyltransferase
- acetyl-Co-A
v > Co-A
N-acetylglucosamine-6-phosphate
NG phosphateacetylglucosamine mutase
N-acetylglucosamine-1 -phosphate
<—uridinediphosphate-N-acetylglucosamine
pyrophosphorylase
<— UTP
v —-> pyrophosphate
Uridinediphosphate N-acetylglucosamine
<-— chitin synthetase
— > UDP

Chitin > Chitosan

N
Chitin deacetylase



21
211 (deproteination)
(NaOH) 3-5 80-90
2-3
2.2.2 (demineralization)
3-5
24
(CaCo03
2.2.3 (deacetylation)
S = =t :
40-50 90- 130
80
Horton Lineback
(1965) 180
95
1
Wolform
. . 1958
82 ( . .2543)

90 - 92



(Bough , 1978)

2.2 ? 2
221
(protease)
Astaxanthin
2.2.2
(Hirano , 1996)
(by product)
Aspergillus nlger  ( , . .2541)
Mucor rouxii Arcidiacono

Kaplan .. 1991



(viscous) (clear solution)
(gel) (tablet)
(membrane) (fibril) (colloid) (coating)

N-acyl
chitosan 1 NIO-carboxylacyl chitosan 1 N-carboxybutyl chitosan chitosan
xanthate (non-toxic material)

(bioactivity)
(biodegradable)
(Mattheus, 1997 ; Muzzarelli, 1977)
1
- (Hirano 1
1989 Collumbel , 1988) - partially
depolymerization (Markey
, 1989) (artificial blood vessels)
(plague inhibition) (tumor

inhibition)

(controlled-release systems)



(preservative)

(color stabilization)

chelating polymers

(copper) 1 (lead) 1
(uranium)

(coagulating and flocculant agent)

(chitosan membrane)

(germination)

(mercury)

(Hadwiger

chelate

,1984)

10



il

local lesions

alfalfa mosaic virus (Pospieszny Atabekov , 1989)
(Nowosielski 11988)
6.
(membrane)
(chromatographic columns) Chito Pearl
(protein separation)
4,
(EC 3.5.1.41)
N - acetylglucosamine
(1,4) - linked (GIcNAc)n *  (1,4) - linked (GlcNm GIcNAcn)
+
chXozn
(nascent chitin) (chitin synthetase) 3
(glycol chitin)
Araki Ito (1974) Mucor rouxii
AHU6019
2 11 0.3

4.5 (Bartinicki-Garcia Nickerson, 1962)



12

30 48

1984 Davis
Bartinicki-Garcia
Mucor rouxii IM-80 (ATCC 249Cb) Araki
Ito (1974) 2
2
Zygomycetes
(cell biosynthesis)
1982 Kauss
Deuteromycetes Colletotrichum lindemuthianum
0.4 1 04 1
25 72 1
Zygomycetes ! .
polycationic
1996 Tokuyasu Colletotrichum lindemuthianum
Kauss 1982
22 18 ' ' ' -
8 18
Absidia glauca Zygomycetes
16 c. lindemuthianum
C. lagenarium (cucumber

pathogen)



1995 Deising Siegrist

Fungus Uromyces)

Alfonso (1995)

nidulans

1 101

K"HP04 1 MgS04

Mucor rouxll

11990), Absidia coerulea (Gao

( 1. .2542)

Christodoulidou (1996)
CDA1 CDA2
chitin deacetylase)
(outer - layer)
Non-01 Yarnano 1994

deacetylase

Rhizopus nigricans

13

(Rust

Aspergillus

25

(natural autolysis)

(Trudel Asselin

, 1995) , Rhizopus oligosporus NS,

Saccharomyces cerevisiae

(Total

Vibrio cholerae

N-acetylglucosamine

Ohishi



(1997)

M. rouxii

ATCC 24905
A.'coerulea

V. alginolyticus

c.lindemuthianum

R. oligosporus ns1

A 2nidulans

M. = Mucor 1a-.

Intracellular

Intracellular

Extracellular

Extracellular

Extracellular

Extracellular

R. - Rhizopus

14

Vibrio alginolyticus H-8

0.5
(log phase)
(stationary phase)
DAl DA2
pH
pH
(K Dalton)
80a pH 4.5, 50 °c - Kafetzopoulos
75b 1 1993
75ab pH 5.0 150 °c - Goa 1
1995
DAl 48b pH8.5-9 ,45°c pH 7 11 Ohishi
DA2 46b pH 8-8.5 ,40 °c 40 °c ,1997
33.0a pH 11.5-12.0 , pH 5-10.51  Tokuyasu
31.5b 60 °c 45 °c , 1996
29.0a pH 6.5 155 °c pH 4.5-9.0 1
28.0b 20-50 °c . . 2542
27.3a pH 7.0,50 °c pH 4-10 , Alfonso
27.5b 30-100 °c 1995
a , ' SDS-PAGE,

= Absidia , V. = Vibrio , c¢. = Colletotrichum |

A2 - Aspergillus
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