1
(chitinase) i
spore
Al-acetyl-D-glucosamine P1-4 CL C4
IV-acetyl-D-glucosamine
(Sakai , 1998)

Aeromonas, Serratia, Myzobacter, Chromobacterium,

Pseudomonas, Vibrio, Streptomyces, Arthrobacter, Nocardia Bacillus
Serratia marcescens, Bacillus ~ Vibrio (Cody ,
1989) Bacillus licheniformis X-7u B. circulans WL-12
(Wiwat 1999)
(Thamthiankul 2001)
(Xia , 2001)
.. 1811 Braconnot .. 1823

Odier (chitin) “Chiton”



! 1 N-acetyl-p-D-glucosamine
(GIcNAC) (2-acetamido-2-deoxy-D-glucose)

Poly  (3-(1—»4)-2-acetamido-2-deoxy-D-glucose
2 (cellulose)

(chitin-protein complex)

(crystal structure)
(degree of crystallinity) 3 ot-chitin (3-chitin ~y-
chitin (crystal system)
(crystal lattice) (unit cell

(plated sheet)
2 (parallel pattern)

(anti-parallel pattern) Ct-chitin

(3-chitin y-chitin
cc-form (3
y-form
(intramolecular and intermolecular chain) (chemical
stability) (3-chitin ot-chitin

(3-form Ot-form
(chitin monohydrate)

(deacetylation)
(-NHCOCHj) (-NH2



glucose)

Basha

Cereus

oxysporum

2002; Regev

3

2 D-glucosamine (2-amino-2-deoxy-D-
.. 1859 Rouget
510

Bacillus SPP.
endospore
pH osmotic

2002 Bacillus BC 121
colloidal chitin 3
Bacillus thuringiensis
(Thamthiankul 2001) Bacillus
colloidal chitin
36 kDa F.
(Pleban , 1997) Bacillus

(Liu ,
, 199)



H CH:OH
HO >
CH:0OH CH:OH
(a) Cellulose
NHCOCIH: CH:OH NHCOCH:
H )
CH:OH NHCOCH: ] CH-OH
(b) Chitin
NH- CH:OH
HO Y
CH:OH CH:OH

(¢) Chitosan

1 (a) cellulose (') chitin (c) chitosan (Ravi Kumar,2000)



K1Hn

5
3
endochitinase (EC 3.2.1.14)
exochitinase (EC 3.2.1.52)
chitobiose P-N-acetylglucosaminidase
chitobiose IV-acetyl-D-glucosamine (NAG) monomers (Mabuchi
2000) 2 Harman 1" 1 !
Trichoderma harzianum  endochitinase tetramer N
acetyl-D-glucosamine chitobiosidase
chitobiose trimer ~ N-acetyl-D-glucosamine
glucosaminidase monomer dimer N-
acetyl-D-glucosamine chitobiosidase
exochitinase
Henrissat Bairoch 2
(hydrolyse)  glycosyl
(Henrissat Bairoch 1993)
chitinase family 18 (Pla)g barrel fold (Scheltinga , 199; van Aalten
, 2001) 180
, 1 (Watanabe , 1999)
chitinase family 18 3 subfamilies
subfamilies A insertion domain 7-8 P-strands  (Pla)g barrel
fold  subfamiiesB  C insertion domain (Uchiyama 2001)
chitinase family 19 a-helix

chitosanase  lysozyme (Brameld ~ Goddard, 1998)
Streptomyces griseus Haemophilus influenzae
family 19 (Watanabe , 1999)

ft



endochitinase

H?ou H?OH H?OH H?OH ' H)Ol H7OH
f\
H H O— CHITIN

CH3

H o=

O _/NH
ﬂcﬂg CH3 _\:H:} 0 CHg _\CHa

Y

H?OH H?OH
—Q —=0, H
i i O\OH CHITOBIOSE
_AH ~ ANH
(o]
;<V"3 0‘\‘3"‘:5
OR

CH'OH  CH2oH  cHoH

B
S Ofen | CHITOTRIOSE

[HH

o<ty Ty i

OR
fH°H CH20H <pH2AH CH20H

o H Xovir Y ot a4 : CHITOTETRAQSE
- . H ./NH
0=<k @:[‘0“13 0=<Gis 01 : h3

OR
CHITOOLIGOSACCHARIDES

o' P-1.4 giycos.dic
12542)

»



CHITOBIOSIDASE

H20H H20H H20H HoOH HyOH
o) o)
H H O— CHITIN

e H _AH
M O=<::H3 CH3 O=<‘::H3 o\H:}

HyOH HyOH
o) O S
e CHITOBIOSE
HO
H — ANH
O%H O\H3
2 . chitobiosidase (3-14 glycosidic

( - 2542)



N-acetylchitobiosidase

THZOH HyOH HZOH HyOH TH;OH HyOH
@ @ %@ —~ CHITIN
o

O=<NH :<NH O=‘<NH =<NH O:<NH

]

ewon  N-acetyl-(3-D-glucosamine

O 0OH
H
HO

v, Q
M « Y CHITOBIOSE
Hb A

NH _\NH
5<e )=\ons

CHITOBIASE

2 . N-acetylglucosaminidase chitobiase (314
glycosidic ( ,
2542)



family 18 chitinase chitinase family 19

Streptomyces Haemophilus influenzae

Bacillus sp.
Bacillus tyl-toyopearl
hydrophobic interaction Mono Q column
Bacillus licheniformis B-6839 (Trachuk , 1995)
Bacillus Strain MH-1
(Sakai ,
1998)
10-90 40-90
pH 45
10 Bacillus Sp.
Bacillus sp. 1
L.
350
800
30 kDa 30 120 kDa
Serratia marcescens
ChiA ChiB  ChiC 5758 5254 48-52 kiia
(Roberts  Cabib, 1982)
120 kDa

(Hu . 1996)



Source of chitinase
(References)
L Bacillus sp. NCTU2
(Wen 2002)

2. Bacillus amyloliquefaciens

V656

(Wang 2002)
-Chitinase A
-Chitinase Fll

3. Bacillus cereus CH

(Mabuchi 2002)

- Chitinase A

- Chitinase Bl
- Chitinase B2
- Chitinase B3

4, Bacillus thuringiensis1
subsp. Pakistani
(Thamthiankul 2001)

1
Method of purification

~ 85 % Ammonium sulfate

precipitation

. Phenyl-Separose column
. Sephadex-G-75 column
. DEAE-Sepharose CL-6B

column

75 % Ammonium sulfate

precipitation

. DEAE-Sepharose column
3. SP- Sepharose column
. Sephacryl S-100 HR

column

(kDa)
30

14
17

4
58
04

66
60
41
32

10

Bacillus SP.

Optimal Optimal
pH Temperature
10 50-60 °c

! 40
6 40
5.0-7.5 60 °C

5.0-75 8 °

5.0-7.5 s°

5.0-75 &



Source of chitinase Method of purification M.w. Optimal Optimal
(References) (kDa) pH Temperature
b. Bacillus circulans N0.4.1 80% Ammonium sulfate 45 8.0 o
(Wiwat 1999 precipitation
2. DEAE-Sephacel column
3. Sephadex G-100 column

H

6. Bacillus strain, MH-1 L Mono p column (HR
(Sakai 1998) 520)
- Chitinase L 1 6.5 o°
- Chitinase M 62 5.0 65 ¢
- Chitinase 53 55 o
1. Bacillus sp. BG-11 1 50-80% Amminium - 7.5-9.0 45-55 ¢
(Bhushan ~ Hoondal, 1998) sulfate precipitation
2. Affinity binding to chitin
3. Sephadex G-100 column
8. Bacillus licheniformis, B- L Butyl-Toyopearl 650S 66 4.5-5.5, 62 °C
6839 column 62 9.0-9.5 S°
(Trachuk , 1996) 2. Mono Q HR5/5 column 53 4555, 62 °C
- (ion-exchange colunm) 49 9.0-9.5 8 C
42 4555, 0
62 C
9.0-9.5
4555,
9.0-9.5
50
9. Bacillus stearothermophilus, 80 % Ammonium sulfate 74 6.5 75 ¢
CH-4 DEAE-cellulose column
(Sakai , 1994) Butyl-Toyopearl column

Sephadex G-100 column
Mono-Q-column

S T N O R



Source of chitinase
(References)

10. Bacillus licheniformis, X-7u 1

(Takayanagi

-Chitinase |
-Chitinase |l
-Chitinase I

-Chitinase IV

11. Bacillus

1991)

stearothermophilus CH-4

(Sakai

12. Bacillus circulans WL-12

(Watanabe

-Chitinase Al
-Chitinase A2
-Chitinase Bl
-Chitinase B2
-Chitinase ¢

- Chitinase D

- 1994)

. 1990)

Method of purification

Butyl-Toyopearl 650M
column

Q-Sepharose column
Sephacryl -200 column

80 % Ammonium sulfate
precipitation
DEAE-cellulose column
Butyl-Toyopearl column
Sephadex G-100 collumn
40 % Ammonium sulfate
precipitation

Chitin adsorption column
Sephadex G-100 collumn

M.w.
(kDa)

89

16

66

59

14

69
38
38
3
52

Optimal
pH

6.0*

6.0¢
10.0

5.0¢
10.0

5.0¢
10.0

6.5

Optimal
Temperature

70°c*

70°c*
80°C**
70°c*
8o C*
70°c*
80°C**

@ O
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Source of chitinase Method of purification M Optimal Optimal

(References) (kDa) pH Temperature

13. Bacillus cereus 1 regenerated chitin column 45 50 50°C
( , 2542) 58
60
10
80

14. Bacillus licheniformis 1 colloidal chitin 58 50 55°¢
( , 2544) adsorption 10
2. DEAE-cellulose n

* p-nitrophenyl-(3-D-N,N'-diacetylchitobiose

* glycol chitin
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pH pH 49
pH 4.8-75 pH 3.58.0
Substrate
pH glycol
chitin N-acetyl-chitooligosaccharide pH glycol chitin
N-acetyl-chitooligosaccharide ~ 2-3
Bacillus licheniformis X-7u pH 5.0-6.0 P
nitrophenyl-(3-D-N,N'-diacetylchitobiose glycol chitin
pH 10.0 (Takayanagi , 1991)
Bacillus licheniformis 80°c
Bacillus Strain, MH-1 3
chitinases L, M, 71,62
5 A T
(Sakai , 1999)
40°c 40°c
allosamidin
allosamidin !
demethyl-allosamidin, didemethy allosamidin
allosamidin
styloguanidin stylotella aurantium
divalent ion Cu2t Znz  Hg2
jon

K,Caz  Mg2 Alteromonas
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lysozyme [314
Cl  N-acetylmuramic acid ~ C4  N-acetylglucosamine
(314
Cl  N-acetylglucosamine ~ C-4  N-acetylmuramic acid

N-acetylglucosamine glucosamine
family

family 18
(Sasaki 2002)

family
18 family 19 family 18 double
displacement N-acetylglucosamine
intermediate  oxazoline
anomeric family 19
single displacement (Brameld ~ Goddard, 1998)

chitooligosaccharides single cell protein  shellfish
waste protoplast



HNM

HO/‘

C

HNAC
HO 77—
HO ~Z-+ T~
HO'

(Sasaki

active center

r ,

,4"‘

\o,s

.active center

2,

active center

.-CQ’
HO ..

HL;X:N--OH

HMN

\

C -l
MC’

111\ W ord

1 2002)
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i

) Double-Displacement Retaining Mechanism
wo®o o~ | omo! o e
on °< <OH . l &C:— I /0’1 n..) i..ﬁ/ i
no:oﬁwg,oa _—no';vh:kf;&ﬂ _!aoM" ‘_Ro;t;_‘?_\v;::-n 7 Gt
045") 0.0 °=<Cn, 00 l oa\z: .b\:,/o O-T 'oy ° U:\CH] op©
T R=Glnac ™ Oxocarbemum fon -
b) Single-Displacement Inverting Mechanism
r
o | = &
,0"0 C ! OH - { oM o
rr., ¢ o — "o .9 ffja e, no';’ﬁ‘;«\c»‘
@ (( M/\I Oé\'clmmb“\"”“’lé"; E CHy N::ﬁo
R = GIcNAc Oxocarbenium lon
4 family 18 (@) family 19 ( )

(Brameld  Goddard, 1998)
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1981

(nutritional additives)

(dliet food) barrier
food stabiliser



19

(thickening agent) (additive)
hair care, skin care  oral care

polyelectrolyte
[ECOVEries

Product separation and recovery

(membrane)
membrane separation  encapsulating adsorbent chromatographic
columns

Bacillus cereus

Bacillus cereus

4556070 80

o 4,060
4050



Serratia macescens

- 2542)
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