J. Korean Fish. Soc. 32(2), 121~126, 1999

A 32(2), 121~

Characterization of Chitin Deacetylase Produced from Mucor rouxii
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In order to degrade chitin by enzymatic hydrolysis, it is required from screening highly active deacetylase. To this end, we examined
three fungal strains and it turned out that Mucor rouxii produced highly active deacetylase, this enzyme exhibited the highest
enzymatic activity against colloidal chitin. The conditions for growing Mucor rouxii are as follows ; the effective carbon source,
nitrogen source, adequate initial pH, temperature and incubation time were 2% glucose, 1.33% yeast extract, 0.66% pepton, 4.5,
25+ 2C and 48 hr, respectively. The optimum pH and temperature for purified enzyme activity were 5.5 and 40C reﬂ)ectlvely The

purified enzyme was stable at pH ranging from 4.5 to 5.5. However, the enzyme activity was decreased to less than 507

at pH below

4.5 and above 7.5. At tempratures above 50C, the enzyme activity was decreased remarkably. The enzyme was inhibited by LiCl,
HgCl,, and BaCl: but stimulated by CaCl; ‘and ZnCl,. The activity of purified enzyme was increased by L-cysteine and 2
mercaptoethanol, while decreased by o-phenanthroline, p-CMB, EDTA, and iodoacetate. The K.. and the Ve value of purified enzyme
were 1.2% and 59.5 U/mg, respectively. The deacetylation activity of purified enzyme was not detected at optimal reaction condition

when chitin particle suspension was used.
Key words: Mucor rouxii, chitin deacetylase, enzyme activity,
A =

Chitin® N-acetylglucosamine (GlcNac)©l 14238 F&A
olm EAAL&e Fgol Wit o f, THIL ychitind AHFTRE

EAgted, dyg gubduee &HA e 54¢ Az AU EAdtn JE BorAYELE AASY 1 §A4E
ol 2 AA T2 o] §3rlele B ofejfo] man k. @ GEZ g Y £ chitinol E‘}v*]?% %Wﬂ%*@*&

%A chitin® o}&7Fs4E FAAT N AD
BeepF S st F28 o,

WO 2A chitin®
chitin® oM E7|& A A3

chitosan?_- TR QT ZygomycetesT F4°) THE T ¥
Ag3ta HFE T3 FAAFA AT GO

—--4 g4¢ 523 Py 9t F3E us, MR v
%0}/‘1}%%"6‘% Ad FFojtg Ad, 3116‘7‘7“‘4]*1 g ¥, 7

EE

Q)
=2
o
=

9 acetic acidd] AR E FAs B,

chitosand g€ W goldd 2 E AHEEY chitin® 23 E s o gy

chitosan& AARA7le E4F Wio] Ut 3 WYL o

Fo B g% FHLGF EAFIY BorEsEst 4T 1. HExz

AAES 47 odrie AL WEIT 9o £, s5Hoz Chitin deacetylase $%2 918 @FT Mucor rouxii (ATCC

TAEY chitosang F2FE7]7F Brbs 3t Araki® (1975) & B
(1->4)N-acetylglucosamine®] @Y FTAQ chitino] ELH &
ol e whg-o] 2l3te] acetamido groupel 7t E 8 =] chitosan
o2 A#H A FYx, T F M rouxii TF HAE tF
9 ZygomycetesZoll Zde THOIFEY TAA WY gotAd
FAAEY g A7/ ALHARL A Araki (1975)€ M.
rouxiiz %8 #&% 2ol " AL E FEAA 39 amino-sugar
2719 N-acetyl groupd] Y42 labelH o1& polysaccharide
g 71342 B3AIHE ), glycol chitinFto] ‘%"Vﬂ% HAuo
B384 oM, Dunkels (1994)& M. rouxii 2 Absidia coerulea
o wjgdFo] chiting AL AE, ) ERREH F53 5L
Ho} Ao wjol} Frdte AoR Rudgth

getA £ droMe AdFes fédA 848 + e
chitosan®] A2+ B WA WHFY st B0 o chi-
tosan A7 Ed B9 Ak d#oz tFq

E

K3
=3

121

24905), Absidia coerulea (ATCC 14067), Phycomyces blakesleca-
nus (IFO 5870)°)™ &2 A 2 EA44Hd AH8dE 714 L col-
loidal chitin& AH8-3t2™ &l (Chinonecetes japonicus)
o] BERE 24+8 FA3te AZE chitin (Park, 1995; Baik,
1995)& 22} 20, 40, 60, 80 meshe} 2712 Fah3te] HA| A9
Hhego2 A3 g

2. Mucor rouxii®] Z|&u|=A

g4 90 2HE glucose, fructose, maltose, sucrose, A4LYLE
AN peptone L yeast extracto]$}ol malt extract, (NHi):SQs,
urea 5% F4902 o FANY 2 F5E 2ELYY 84
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3. Chitin deacetylase®] XX

F&¥ XEALNE DEAE-cellulose columnd] F3A7 o
Tris-HCl % Tris HCl 444 & o] 83 F35A ge didg
$&A170 ¥, Sepharose CL-6BolA &% £3& 3l dojA &
48 #& DEAE-Sephadex A-5091 F&AA Tris-HCIZ THE ¢
£AE o] g3t £& £33t 71H) Y3t Q’bﬂ 7 g
g 5539 A7 Az AAL & F, 5454 49
£ BEhgdoz g9t (Fig. D. ZAY 249 1484
U/mg, &L 65%, A xe 22410 th
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4, Chitin deacetylase®] H#MEH

71424 11% colloidal chitin (0.IM citric phosphate buffer,
pH 553 EANE 40CHA 48T HEANAS 9 FEH9H
U2 ¥ acetic acid®] %€ Dunkel 5 (1994)9] 4% WL o
439 QAT BA 1 unit (B9) = 1839 1 wmoled] ace-
tic acidg A4she A4 Zo 2 iy

5. Chitin deacetylase?] SAZZ

() 84849 HHzA9 IFAHZH

@ pH: BAEA 250 plol] N3 colloidal chitin 250 uls} 2

pHY %39 (pH 4.0~6.0; 0.1M Citric phosphate buffer, pH
7.0~9.0; 0.IM Tris-HCI butter, pH 9.0~11.0; 0.IM sodium hyd-
roxide carbonate buffer) 750 pfE E#3t v (40T, 40 min)
AN F, BAE acetic acid®] ¥ FHFo 2N HFH pHRAL
T3t

Mycelium culture (25T, 48hr)
o Filter with GF/C
Mycelium collection

o Wash with chilled Tris-HC1 buffer (50mM pH 7.2)
o Add glass powder to mycelium in fifteen times

Mycelium crushing

o Extract enzyme with Tris-HCl buffer(20mM, pH 7.2)
o Centrifuge(15,000-g, 10min, 5°C)

Supernatant

o Concentrate with ultrafilteration(PM 10:M,¥ 10, 000)

o Apply the concentrate to a DEAE-cellulose column(?, Scmx30cm)by a.
gradient elution(0~0.6M) in 20mM Tris-HC1 buffer(pi 7.2)

o Pool the colloidal chitin positive fraction

o Concentrate with ultrafilteration(PM 10:M.¥ 10, 000)

o Apply the concentrate to a Sepharose CL-6B column(2, 6cmx100cm)
equilibrated with the 20mM Tris-HC1 buffer(pH 7.2)

o Elute the column with the same buffer

o Pool the colloidal chitin positiv fraction

o Apply the concentrate to a DEAE-sephadex A-50column(2, Scmx30cm)by
gradient elution(0-0.6M) in 20mM Tris-HCl buffer{pd 7.2)

Purified enzyme

Fig. 1. Process for purifying the mycelium enzyme.
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2. Deacetylase BMTZFo| ZHuljAz

Deacetylase 8475 Mucor rouxiid] HAwW 2L g4
A9 2 glucose 20%, A4UL peptone 0.67%, yeast extract 1.33
%, 1 o8 §7]H22 NaCl, K,HPO,, MgS0, 2 CaCl,x 47
0.1%, 01%, 0.5%, 001% o}, ¥jx]g] pHE 45, FLTE 25T

32, WAL 48173,



Mucor rouxii7t 3433 Chitin deacetylases] 54 123
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55 A HAGAES o pH 4 o|3ts} pH 801439
22NN 4% EAANE =AY T Kauss 5 (1984)°]
GFo) & MAse Colletotrichum lindemuthianum® TAHA ol
A %2 deacetylased] A, pH 85914 HF9 84L& el
O Yo & Mucordr e F3o] TAA A 323 deace-
tylaset] A$-2= 71AZ glycol chiting AHE A¥ A E$ ¢
F8 ol mat 4 Zol7t A (ArcidiaconoF :1988) ©] 2
& e 75 A AATE A4TE A4 fAYEY Fo
el HHukg Fdo] BE £ IV|dEol, FHLEd gloA
T Fig. 39 vehd viglzo} 35~40Co A Hdj&A o] Yelydon
olE HF pHY &% ZUA wEAZEE 28 A9 4%
acetic acid ¥ FEE FA T ZAE Fig 40 vy & 49
9] W 2A A AT 40ENAT Ha FEo Y3 acetic
acid®] Aol A7ko] Ao} wat F&3A kst ol F
A9 4% #F¢ FAgT Ao Jehd b £ 49 iy
27 YA EHE acetic acid®] F22 8498 SAs e & 40
¥ AR Adste Aol 7 A7 A2 A

(2) 52849 434

AARALE Zr pHY &3 AN 3087 FHAL ¥ FHE

Table 1. The deacetylation ability of the chitosan-producing

strains
Strain Growth* Activity**
Absidia coerulea 1.04 36.8
Phycomyces blakesleeanus 0.75 254
Mucor rouxii 1.31 494

Growth condition : 25 * 2T, 48hr.

* Fungal growth : dry mycelium weight (g)

**Acetic acid formation of crude enzyme (MM/mg):reaction con-
dition ; substrate 1.1% colloidal chitin 1.0 m¢ (0.IM citric-phos-
phate buffer, pH 5.5), crude enzyme 0.5 mf, 40T, 40 min.
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Fig. 2. pH dependency of the purified enzyme.
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Fig. 3. Temperature dependency of the purified enzyme.
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Fig. 4. Effect of incubation time on acetic acid formation of
the purified enzyme.
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Fig. 5. Stability of the purified enzyme at the different pH. Fig. 7. Effect of preincubation temperature on the purified en-
Zyme.
100 Table 2. Effect of metal ions on the purified enzyme
Metal ion con ce%rt?':\atioir(l”(lmM) Relative activity (%)
£ 80 Control 2 100.0
= K* 2 855
S Li* 2 100
S 60 Ba** 2 25.5
o Ca™* 2 126.0
© Co** 2 814
= 40 Hg** 2 174
% Mg 2 94.8
x Mn** 2 75.0
Zn** 2 1139
Niz* 2 44.8
0 . 1 s 1 e )\‘
0 20 40 60 80 )
Preincubation t ture(®C (4) f2%z 2 7|14%xd dg 484
. Preincubation temperature(C) Colloidal chitin (L1%)€ 7132 so] $g a2 FE Wahol
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(Table 2), 2mM =9 Ca®*, Zn** ol 2o Y3 o 10~20%
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1 méol 3 oF 15 g & F UMk = 7| FHFR g vk
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Table 3. Effect of chemical reagents on the purified enzyme

Reagents Concentration (mM) Relative activity (%)
Control 0 100.0
L-Cysteine 0.015 101.0

0.1 120.8
0.5 146.0
10 1684
EDTA 0.05 100.0
0.1 694
0.5 50.3
1.0 300
Dithiothreitol 0.05 79.4
0.1 98.3
0.5 100.2
1.0 1200
Todoacetate 0.05 109.5
0.1 99.3
0.5 99.6
1.0 89.1
p-CMB 005 1320
0.1 120.8
0.5 109.5
1.0 100.0
o-Phenanthroline 0.05 106.6
0.1 100.0
05 40.0
1.0 16.0
2-Mercaptoethanol 0.05 804
0.1 108.8
05 118.8
1.0 138.3
0.08
0.06

0.04

A340

0.02

00 1 " 1 A i
0 10 20 30

Enzyme(ug/ml)
Fig. 8. Effect of enzyme concentration on the purified enzyme.
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Fig. 9. Kinetic parameters of colloidal chitin deacetylation by
the purified enzyme.
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tose 50 71 4% Aoz UERD, AAYOZE yeast ext-
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ol A3 AsHUh L AFAELY K.2 12%%2H,
Vo= 59.5U/mg S1SLE, 20, 40, 60, 80 mesh®] 2712 Az F o
A B chitinoll e A EA %] P&olA BHFAFEQ acetic
acide B&HA 4%t
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