O BEERRN 4 O

Chitin/Chitosan
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$EA9 72,
$iL, o}d

R EEY

M o=

—_

. Chitin & RTH9 S2IsH8iy =

. Chitinolytic §4 ¥ 28

. Chitin/Chitosan % 1 SEx|] &8
. FHRAMRAD Chitin/Chitosan o 22!

g B

I.M &

Chiting iAo M4 thgog FHaA &
A= A4 biomass zHgold wid 1x10°E F
w7 ARAE R Sl HE A-F M o9} 2
& F5E chiting #8317] 3 A7) s
Agsjo] AF, 5§, $FET Al Eopol|A]
ge5n gk FuelNE odllFE Ao A4E
Ql chitino] zto2 &EE Xata H7|HAY
déog F2H1 Yt wehx gL 87
24 A 2N chiting} 7HE FEA o] Az
g &8ol 3 A7t A s ojHof 3 Aojr}

2 =RolMe WA chiting] 729 &4, chi-
tin S =49 AF, chitin Fad FHE=E g4
2 FAHE, chitin € I fEHE S4B},
a83 o2 chitin? 1 FEH9 FHARd
o|§ Aol #stef 7leiA Tt

II. Chitin & fx 2|
238y fX

Chitin® 18113 Braconnotd] 9] 2&o0g
Husgion(1], 7z 39 44, dH%
9 71, #5 AEd, AEALY HEd &
AHatr, ARE 70%, 57 2449 30-60%,
AAEE T FF 40% HFE o|Fn Yt
[2). [2® 1]# #o] N-—acetylglucosamine
(GleNAc)o] B—1, 4 Afd F§A Y, T4
Ql ik, wid, JlREly 2o AiEn B
A= EAgic

g 2 Akz] wjE Al met o, B 1Y
Iy —chitin® AAFzE ZA8H[3-5], a—
chitin® anti—parralleldt 32 £x47}1 wg
sof o} F&7F gty gstepEo] nj9- oty
st 2o A #&HA ¢deth f—chiting #
2471 parrallelatAl A= o] Qlo] BRA7} Az}
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Atojz fA AFE 4 = hydrated crystal&
o]#1 th. EF, y —chitind Lt A&
2 F7e Akero] Mz ubt) Wigko 2 widsE o] 9l

o] lithium thiocyanate5¢.2 2318 o —chitin
o2 AgHE BT dds olFn QU

CH:OR: CH:0R; CH20R:
OR2 O\ OR2 OR:
NHCCH3 NHCCHa NHCCH3
] [ 1
(6] (0] 0
Ri ' H R:: H Chitin
Ri : H : ~-CH:COOH 5% : 25% R:' H 25~-CM-Chitin
44% : 56% H 56-CM-Chitin
20% : 80% H 80-CM-Chitin
Ri R; : H: ~CH:COOH 80% : 120% 120-CM-Chitin
R: : ~COCHs Rz: H Acety]-Chitin
R: : ~CHCH:OH R:' H Hydroxyethyl(HE)-Chitin
Ri: --CH2C|HCH20H R:' H Dihydroxypropyl{ DHP)~Chitin
OH
Ri1 : POsH2 Rz2: H Phosphoryi(P)~Chitin
Ri : SOsH Re ' H Sulfonyl(S)-Chitin
CH:0R: CH20R:1 CH:0R;
\ OR: O OR: OR:
NHR3; NHR3 NHR3
Ri'H R: ' H R:: H Chitosan(DAC-100)
Ri: —CHz(ZIHCHon Rz H Rzt H DHP-Chitosan
OH
R: ¢ -CHCOOH R: ' H Ra: H CM-Chitosan
Ri ' H Rt H R3 : COCH; ; 70% 30% deacetylated Chitin
H 1 30% (DAC-30)
Ri ' H R:' H Rs : COCHs ; 30% 70% deacetylated Chitin
H ; 70% (DAC-70)
R: : -CH2COOH ; 56% Rz : H Rs : COCHs ; 30% CM-DAC-70
H v 44% H y 70%
R : ~-CH2COOH ; 56% Rz : SQs:H ; 20% Rs : COCHs ; 30% S-CM-DAC-70
SOsH ; 44% H ; 80% SO:H . 70%
(3= 1] Chemical structures of the chitin and chitosan derivatives
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[1¥ 1]& chitin, chitin %A, chitosan, 1
21 chitosan §EA¢) EA1%2E el ¢
[6]. Chitin $EAEL chiting 7]& +x9]
GlcNAc #7]e] 6¥H Ao carboxymethyl—,
acetyl—, hydroxyethyl—, dihydroxypropyl—,
phosphoryl—, Ei+= sulfonyl’|53 72 func
tional7]& Eo|AY = GleNAc Z7]9 34 &

49 hydroxyl7]& x&sted o}, & chi-

tosan §-EA = chitosan®] GleNAce] 2¥ ki
o] A3d acetoamino7]d] acetyl”] A& H|& S
A3l A7IAY EE GleNAc 3719 39 i
hydroxyl71& X @02 Pojzrt.

(28 2]& 99 A A2E& 983 chitin}
chitosang A Zd+= #AL Jehlz Qo 94

Y85 NaOHZE Agjste] @ d& AAs 2,
A HCl2 zelsld CaCOs, CaHPO, 53 #e 4
& AAT F d2AA ¢ chiting de

o]& oA %% NaOH=Z A& N—acetyl 2%
& M Easle acetyl7|E AAR &, AHH A
Z34& AA flaked chitosan T

mesh powderAte]9] chitosano

A‘l _
i

rlo

Jo

N

E

to

chitosan powderel] adipic acid
&35l chitosan acid E3HE
3 chitosang acetic acid& 2
A& AH EEES AAG

9l chitosan acid salts& 4& F Elﬂ, A
B4, 84 % Az B4E AH nER9 chi
tosang A& 4 AT 7].

SHRIMP OR
CRAB SHELLS

k- Grind

« Deproteinize
k- Demineralize
k- Dry

CHI

TIN

k- Deacetylate

< Dry k= Dissolve in acid
A
CHITOSAN(flaked) Filter
-~ Mill F~ Pasteurize
< Dry
CHITOSAN & Precipitate
(fine mesh)
K Blend with
organic acid Dry
R CHITOSAN b |
(self —dissolving) wirap (water soluble) |

[a8 2] Manufacturing process of chitin and chitosan.
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29} o] dolA chitin} chitosane 1YUE s AR df5o] 9= chiting chitinase &
AAstE | A9 polyelectrolyte F+Z& o] & 25t SCPE AAmA Alwslg o, Yabuki
m, 2Hd pHAA & 45]'—‘ gy, Sole g 9} Kasai[13]%5& chitinase] F3o] Alx¥ B
W, 2E3 i 22 A% 7% BF A 5 & 0|83t protoplast Aol #8310}
A AT + s BAE 244 Fo. fuohg) Chitin®} chitosan #& &4+ 1) endod chi-
£ 432 9 mucopolysaccharides®} gl = F# tinase(EC  3.2.1.14), 2) N — acetyl gluco-
A o)zl wie 28 AG SN F33g saminidase(or called chitobiase, EC 3.2.1.30), 1
de o SFHEe Y, T3 &, 7= g3 19881 o]l ojZ2] RobbinsTof oja] Hi#
5 L, 4, U4, 35538 22 FE5I 3) exo¥ chitinase® A EFHH14]. Endo
chelation 2§E o5 4 UH5] =3 A 9 3 chitinases= chitin @ chitodextrin®] N—ace-
A ZHMe FEAdd QEHolge 5F tyl—8 —1,4—glucosamine 2% FH=Z, N—

o

o?(. {‘\
!

o

& ZHA = acetyl glucosaminidaset chitobioseE A<l
N —acetyl glucosamine©. 2, 12|71 exo¥ chi-

II. Chitinolytic ¥4 % 28 tinasex chitin Al H|#YPA Lo 2 RE o]
ZA¢l diacetylchitobiose & 1 o]4te] ¢4

3.1. Chitinolytic E4 € Addle 1%e #2a o 944 48

Chitin 23] 549! chitinase= 1911 Bernald chitinolytic £49] && 7138 =438 [0¢
o o& He Buua[8], 1960dthel Je-  3](A)F} Zth Chiting @A N—acetyl—p
uniaux[9]o 93 #39 £ L chitinase| —D—glucosamine. 8 E3A7)= dol= A7)
ZE|RAZ} olFolA B tiito] Hlth E£§ BAE0 4T HegFoz A8jH15].
Carroads} Tom[10, 11] ¥ CosioS[12]& A%}

0000 - 0000

—-O-O0—-0O0—C0—-0-0—C— Chitotetraose h

t 1t 1 1

(VOB @ - O-0~-0-0-0—0 + OO
O Chitohexaose Chitobiose

1

@ o000 + 0000~
o0 Chitopentaose 1

1

@ - 0000000 +» OO0

Chitoheptaose Chitotriose
(A) (B)
[’ 3] Mode of reaction of several chitinolytic enzymes.

(A) @ : Endo—type chitinase, @ . N—acetyl glucosaminidase,
3 . Exo—type chitinase
® : Reducing end, 1 : Cutting site

(B) : Tranglycosylation reaction by chitinase
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olglo| & chiting chitosano & W A71= chi-
tin deacetylase(EC 3.5.1.41) 281 chitosan?]
glycosidic A3%He sl chitosanase(EC 3.2.
1.99)7} 2asle] 91, 14]. A Bactllus sp
(161, N. orientalis[171%¢ #FA ZEe=d
chitinasex= [1¥ 3] (B)#} Zo| chitotetraose
7147 & 7<% chitotetraose
9} chitopentaosedl] chitobioseZ ATAAH AelF
g4Jo] 73t chitohexaose®} chitoheptacseE A

9} chitopentaose &

A3h= transglycosylation 7]%& Zil QUE Ao
= —ELJ—E]—‘— M

3.2 Chitinolytic g4 Mot 73

Chitinolytic &4 A4 vAEZE Serratia,
Chromobacterium, Klebsiella, Pseudomonas, Clos-
tridium, Vibrio, Arthrobacter, Benedeea, Aero-
At 18—-22],

Trichoderma, Penicillum, Verticillum, Neurospora,

monas, Streptomycesey} B

Mucor, Beauveria, Lycoperdon, Aspergillus, Myro-
thecium, Conidiobolus, Agaricussd IHol#7}
°‘”E421 °‘E}[23—27] wE W, S ZpdE

, F559 AEA, ATE, HFF, 45F
],%Hv,4ﬁv,zﬁ%
A A% chitinolytic &

b3 ME}‘[ZS—EHJ.

(B 1) Chitinases genes cloned, gene sources, and host strains[32]
Source Host Genes cloned
Serratia E. coli N—acetylglucosaminidase
marcescens Pseudomonas
Sluorescens Two chitinases
E. coli and
P. fluorescens Four chitinases
Serratia E. coli
liquefaciens Two chitinases(ChiA and CiB)
Vibrio harveyl E. coli N—acetylglucosaminidase(Chi C)
Chitinase
Vibrio vulnificus E. coli N—acetylglucosaminidase
Chitinase
Streptomyces E. coli N —acetylglucosaminidase
lividans S. ividans Four chitinase
S. coelicolor
Streptomyces E. coli
plicatus S. lividans Two chitinases
Kitasatosporia N —acetylglucosaminidase
Saccharomyces Chitosanase
cerevisiae
Barley Chitinase
Rice
Maize Three chitinases
Bean Chitinase
Tobacco E. coli Chitinase(Chit A and Chit B)
Potato Chitinase
Populus Two chitinases
Chitinase
Two chitinases(win 6 and 8, chiX)
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olgpgd fxe #el ¢ A #¥ 979 ¢
Bo] chitinolytic §4¢9 W8 #37 cloningdl
# dre el AYPHn glon (&F 1) A
Jepl
tH32]. Chitinased] 2Hg-7]% Ao FPLE
98} Serratia, Vibrio, 12]1 Streptomycess 2
72, A8, 281 rices 7HE A& chitinase
$3217} cloningsglewd, o5& »F, E. coli,
Bl &A wdA g HES)
At E3) Streptomyces liguefaciens<] 73
tinase complex LA chiA, chiB 2 chiC &
Az wuolg) olge] FH FHAR chiD %
chE $AAE Bodhe Aoz daid. B 4
E 9] chitinase & {A ] st A1E Fol
olfojA 1 gon, {A domain® homology
o W} class 1, I, 282 Mg Y51 ek

74 cloningd #F % geneEg

T+ Pseudomonas sp.

3% chi-

3.3. Chitooligosaccharides®| M=

Chitin® T¥x Yz F2 454 84 &
L Alo 2 J5EH A7 AEA chitooligosac-
charides2%. o]&5H, o=
cterias) A% 27, B, FF L FA 485
2% Aeld 71edE AUn Qo[14]. o
chitin ¥+ chitosan oligomers&
tic 822 A2 & lod, ¥4 2e AR &
A9 2F, A, a8z axe 23 @5}
A 28 & Urh oA 85 4
Huchs= Aol o] AR AFH T} 33,
34], =3 f3= 2232719 chitooligosaccha-
ridese] Az AT LEE 2 FEE H3Y
7149) chiting] §&%5& o] &3l affnity chro-
matography @77} g1 AH[35).

% chitinoly-

o

_\,L
I
S
2
=

3.4. Biocontroii| 22 0|2
AEA = 94 FHole AFE v A A

FHol AN chiting ¥HAIA FFelo A

AWM Bifidoba-

A8 AAEE AE AAelE 9 chitinolytic

EAE AARH36-38] E£§ FHoly FFH
QA= AEH FAEAES chitind} polysaccha-
rideso}e] A W3AA FejHs B
eton 4 ZAd #o339].

exoskel-

3.5. Fungal protoplast@4of|e} ol

2424 238 9YsiME= fungal protoplasts®]
Aol 283 Agdio] ¥l1 9o, chitinoly-
tic 48 A2dte] dojzl protoplasts HEH
A, &4 BH], steroid Mgy BdWo|EY o
T o]&=t}. Fungal protoplastsy #30| Al ¥
] LA EQ chiting chitinolytic £42 AAs}
of AzAcH40].

3.6. Chitinase—chitosanase—gold complexes
£ 0|88 chitin Y chitosan?| localiza-
tion

Fungi®] FAHE

A8l polysaccharidest= ¥
o, A4x4, & =

T AEoe B 2 JFAS
o Hodgic). o|gd polysaccharide?! chitind}
chitinase — chitosanase—gold complex probe&
23 A7 & colloidal goldE &3] chitin
o AFW EAAAG F2 4 715E HHE] 9
% 72102 chitinases} o] & HTH41].

V. Chitin/Chitosan %
I gEAe 8

4.1. 2lg Hot

FE& E5A B 2 AR Alzd F2
ol£51 chitin® Y82 AXF FAh= Aol
o 744 o, A 3|Erzte ©&(42], AY
&) Pare] 2A[43], 2AA, Aga, A4
A F ST 285 Al AdFol dHA
k. ®e Az Az, AFAAY Ax[4,
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45], AR o2 SWHA[46], A A Z74
[47], @Hg-x WAA|[48], leukemia A¥E2] &
#[49], parasites?] ¥4][50] 2 contact lens A
259 Fopd 4= Aok EF Yo} o]
cholesterol, #|%}, LDL %9 A3} 9§ A<l
¥ oo a3rt 4 A AoH[51]. =3 chitoo-
ligosaccharides A& %9 63<¢ N —acetylchi-
tohexaose+= Sarcoma 180 solid tumore] A% A
#5el[52] 2 HA7)F 4 gy} H$AHA
on, o2 #29FT £ 3% AWt Ae Yok
Azd 848 Aol 7ldex UcH53—-56]. =g
chitooligosaccharidet= active oxygen—generat-
ing effect & Balb/c mice?] phagocyted} thal
chemoactive 8459 71%¢] Busoe] Qr}[57].

42. AlE Ho}
N—acetylglucosamineo] 2~77 A= A3
chitooligosaccharide= H]9ox §Abge] 24

4

Al Z
==

AA[14] 9 HoldF[58]2 AbgArt. 579
chitooligosaccharide]] f+3& &4 HoluhgAl7l
lacto— chitooligosaccharide® ®|Ju{A Z2l¢lz}
29 o]&o] AEHM ¢t} 3} chitooligosac-
charides= AWAA ZaejslslA] g1, Fi &
A FAUAR o8-8 + Slof 7]E g
Ql Ao} "—'»‘0}%%% AL 5 e 75 &
a] yFog: B x;}

(% 2)& 513 o] g5 Sle 4F LY1gs
etz Aok 53] #8649 FEA Holdfd &
8= chitooligosaccharider= A%, dwx %4,
8% FyxHE 24, 3444 Xﬁ]’ 324
zdads T 4% 2359 7lss 44
3 oM AU odel B}t Vs o
F7F AeEn Qlrh, w3 Ay JEF BeEd
A=A AAE 9J5te] chitino] FAA|2A ALS

1 AT 59).

(B 2) Oligosaccharides commercially utilized.
Source Group Oligosaccharide
Starch Linear oligosaccharide Maltotriose, Maltotetraose, Etc.

Branched oligosaccharide

Cyclic oligosaccharide

Starch/ Transglycosylated-
Sucrose oligosaccharide
Sucrose Fructooligosaccharide
Palatinose
Lactose Isolactose
Transglycosylated-

galactooligosaccharide

Xylan Xylooligosaccharide
Agar Agarooligosaccharide
Chitin Chitooligosaccharide
Inulin Fructooligosaccharide

Soy bean Soy oligosaccharide

Isomaltose, Panose, Isomaltotriose, Etc

Cyclodextrin
Glycosyl Sucrose(Coupling Sugar)

1 —Kestose, Nystose, Fructofuranosylnistose, Etc

Isomaltulose

Lactulose
4 —Galatosyllactose, Etc

Xylobiose, Etc

Neoagarotetrose, Etc

Chitobiose, Chitotriose, Chitotetraose, Etc
Difructose, Trifructose, Etc

Raffinose, Stachyose, Etc
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43, 5 Ho}

UdS chitosano.2 FEst #EE B9 78
o] #A3d] F7lsd), ol chitosano] WU
FHol9] oz RE AEAE A Ruse
signal& FEAI717] WEold, AAZ vZFolA
olg|g 24-& ol &gt UtH[60]. w3
A ARE Fgole] B 7AdE WA BAY
& Z7117)3A AL chitosan 0.2 AE3= o
Wo} 7jtsoe] AAl Nutri—Savezhs A4EHoE
AlgEn Yotk

4.4, o|7 Ho}

vdes Zgsdesdzs 444l chitin
¢ YT IR R G F5N0l 22 FE H
£ S 280710 AT a9 Ad Ao &
AR ok dA & 75T HA 93 Bio-
chitinojgh= AFHo g oF A7t /gd A&
H2519d[59] H2 FUoAE AT AM A
-EWAL HEEF chitosang 7ARAT 8
3 oJFAIFo] At A#s1 gk

45. Hi$ X2 Lo}

Chitin 2 chitosane ZA#H 5o F34& AA
A, L ASA, H5Fd Hf ¢ HfadE
A9 AA 3, HYF9 FYAL AANTLZ,
T3 1 &5 ¢ chitosan sulfurnyl4te
ZAE olHIL UTH59] ole FEE|LE0]
chitin #xe] amino group ¥+ hydroxyl
group®} chelation Zgstd AA=7] ool
F& g1 2 AR AR HY chitosan 3
7Vele] #A9} chitosan—glucan complexg ¥4
Nogd FAE AAS L HYg A 2A Aol
£ e uote dATET Ao61].

o

4.6. 513% Fot

AL A):2A] chitin 2 chitosand 2 2 ¥
Bo] clear filme #4J3l= cleaning solution©. &
olgHt, T3 thFdt AL Ad geld AFY

Az, Bx 859 B FEUS 25 A A

H3ARA o5 YAH{7).

n=)

47. J7|E} S8 2o}

Chitino] ¥& £438 W& 54& #4839
chitin beadt} chitin membraneo] &4 2 74 ¢
133} gAZ AHET AoH{62—64]. EF AH
A, dt9)aa}& cyanoethyl chitosan membrane,
gsu AL Y&, affinity chromatogra-
phyd] 3FA2E o] 4HATH[59]. EF pulp A=
Al chitosang F7pste] Folo] EH BEE ¥
o 4 971, chitin &= chitin®} cellulose?] £
A|Q! chitulose FEH 2& BEHL AE Azl
4 HT[65]. Wtohel Wdd S Eelshy] A
A7) RO ZE chitino] AHEHT YT 66].

T3k chiting] 71899 15FEY AEL £
A9 glycosaminoglycan®] 7]2©9j9} gojA A
Aol A oJ2i7bA] diat g Foahy a2 it
B% Fgo] A9 gl &3A UATH[59].

(X 3)dle @4 Bdoz BAER dE chi-
tin ¥ chitosan AEEE Fa&Hen [7, 67],
chitin/chitosan-& ¢jo}, 31A4E, NEANE, H+
APA, Fg& AAA, 22 FALT FHS
2opll glolA AFEstE L ot

o9} Zo] thFd Hofd] o]&Xil = chitin
7} chitosang] AvjE 2 71AE A4 AgdHo=
o] o]gHE oE polymerEd} ¥jwate (&
4y JERRATH68]. (E 4)ol A9} o] chitin/
chitosan& AH|H = %ol SlojM& starchBol H]
& AT &9 ked 713 & agarosel} dextran
T3 o] ®uy mrld &3 den, A4
EE ThE polymersd Ml dAdle WA, 1
olg4do] Mzl FvtE 1 o] ¢kog AFAHLE |
S Hold oz A
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(B 3) Bland name of commercial products containning chitosan.
Commercial name Characteristics Purpose
PROTASAN™ Ultrapure quality In vivo biomedical uses
SEA CURE™ High quality Cosmetics/personal care
Flake/powder Enzyme/cell immobilization
Low, medium, high viscosity Pharmaceutical /medical
grades Membranes
Food related
PRO FLOC™ Flake/powder Waste treatment

NUTRI-SAVER

Self —dissolving blends
Low, medium, high viscosity
grades

Fluits coating agent
N, O—carboxymethyl chitosan

Agriculture uses
Industrial uses
Metal recovery
Detoxification

Inhibit growth of fungi by
inducing chitinase
Delay ripening of fruits

BIOCHITIN® Chitin coated textile Good absorptiveness and
evaporation of sweat
Antifungal effect
(B 4) Consumption, prices and markets of industrial polysaccharides[ 68].
Product Consumption® Prices® Markets?
(tons/y) ($/kg) (10°% /y)

Agarose 5,000¢ 500—4,000 10¢
Alginate 23,000¢ 5.00—14.85 115¢
Carrageenan 6,000° 6.40 100°
Cellulosics 16,000 220

Acetate 365,000 2.86—3.98

Carboxymethyl 38,000 1.80—4.95

Hydroxyethyl 31,000 5.32

Microcrystalline 3,000 1.30—1.90 5
Chitin/chitosan 450 850¢ 6.60—600 0.5
Cyclodextrins 650—700 10—100
Dextran 2,000 35—390

Clinical 600 40

Separatory matrices 400—2,800
Guar gum 67,000¢ 1.10—1.87
Hyaluraonic acid 500 2,000—100,000 100
Locust bean gum 5,000 7.156—11.00
Pectin, low methoxyl 6,000- 7.92—-8.80 22

high methoxyl 8,000 11.00—-13.20
Starches® 1,800,000 4,400
Xanthan gum 20,000 9.99—13.64 51

a. For U.S,, unless otherwise stated for 1983 —1985.
b. Data compiled from chemical marketing reporter and industry sources.

c. Worldwide
d. Including derivatives
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V. &2AM43 Chitin/Chitosan
o 3

8 29 chitin/chitosan £ ZAEL 3
HAoz o8 o A/ HE BuHA &
steh. A2 FAe dsjol wia BESFE, gF
5o gL, 158, 1P se e #
Aol gofA L gich. wietA TR ¥FE v E
3 OF, g7, 283 4% A%F Az A%

$rAFE e, o8 AN ¢ Tl &
433, =3 FHAN 3L AA e At

A3 a9dch

AEFO ARd= dutyog Absidia, Asper-
gillus, Rhizopus, Mucor%-9] &%o|¢} &%, 18
3 Bacillus 2 Lactobacillus%:8) MFEo0] AME-5]
ojAH, ol& FHadFe AxY xio| A
2491 chitin ¥ chitosano|th. 29 = WHEF
%9 3Rl Rhizopus®] A|¥H ZAo] chitosan
27.9-32.7%, chitin 8.4—9.4%, glucuronic acid
11.8—12.2%, phosphoric acid 22.1—23.3%, pro-
tein 6.3—8.9%, lipid 5.7—7.8%, fucose 3.2%,
221 mannose 3.6—8.9% 2 Hof ¢glow, pro-
tease, chitinase, 18]1 chitosanaseZ 34| &
A2 739 Rhizopus HE¥o] Ael $+A3] Fajd
i Busol Jri[69]. wetd AgFde F T
#Eol Ad chitinolytic 4 & 8l 7)%
Ae A chitooligosaccharidesEo] o] ¥§5]
o] A& Aoz AZHE.

A2 AHY FAFFAEALAN AL o)A
3 age o g9, 2, a8 /At F
%9 7% *3 ¢ AY1 Y+ chitooligosaccha-
rides & Z7HA7]17) el wE Al chiti-
nolytic &4 _‘ET‘E o|& Bul3ls gFote &3
% 9 oA A A4 oo Ha ¢F AEH
chitooligose.ccharides 22 #afol) &3 A9 o
[A4e A7ista Jem[69], ol¢ tiEo] BEF

chitooligosaccharides® H7HAA 7154 L 4
A7 A% F5E A R A3 PAES
Fart ok Az,

.‘_4

V. E

ol Ae} 2o} chitin®} chitosang thFe 7%
A& 7HR oo, AE FRYY, FY, 95 A9
A 2 SBET ARk ol &84 JheA
o] A, lrEs A
e Aoz 5oldt 71%& /M4 74 AEL
A2A 7hA7 o B% obye} chitin® chi-
tosan SEAEE 7—}5 7154 B33 AQ 234
o J&g & Ade 5 Yl UL, AF F
435 chelation @‘ﬂ’% ol F 9oH, &g
A o zr FENT ARl &
Eo] glo] o8 Bop} HA = gl
gdoz% chiting oA fefHe i}ﬁ'
7158E +E3A #8317 98 I ‘E}’}ﬂ chi-
tin 9 7154 AFgES Bo asdog At
371 8 2e4 718 A% A7t gesid
23 7% chitinolytic &49 71%5g chitin/
chitosang] 7}&, F&H A9 2 AF RoldA9
chitooligosaccharides ¢] Ak, 12| 1 chitin/chi-
tosan®] fEA 9 5l oj&se AL gL 7}
SAdE B7sta ¥ AFHo AR Yol oo
2 Be a7t FAdHgA} # Aot
chitinolytic £49] 7159 3 AES} S5 A
g Ad #39 g, 181 HHY g4
Al &g d771 8 FE

ZF=220) A chitin/chitosan E3= chitinolytic

EAEE HFHoR offd d& AE7A HE
2R gk 2y 3%, 3, 43, 2
g fFAE 4% 7158 E Ad chiool-
gosaccharides &3g Z7tA)7]7] 9%k A9 &
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