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Fig.1. Structural fornmiar of chitin®’ and chitosan®

BRIl 4 chitosan& HFHES] B (skeletal), FRE 2R, T3] == KEEY
B ROo2 FEH Y o8 F89HE, BAHE, CaCO,, &S &8s B &4
5 ARIRSHEERBC] £ 88 = A hyaluronic acid, keratin sulfate, heparin %2| w2
3 &S slx 9 on Bl manosyl-D-N-acetylchibose 9] R (core) s U4
] glouF A ¥ chitosand FE = ARERE Sol 4 monomer, dimer & FLESIZ 3
S Ao W2 WAyl = B KBS chitinaseol el Mgt AL #3149
o® z2yg AMe B1LE AolAE chitinase 7} FfEehA] 2oy 489 chitind &R
o2 FiFstz it



2 XHRREFIXR HXE(E138)

M. SuganoZ ¥ £ E7lo]l chitosang #5sd FEsH 4 steroid WAL #En
A]7]2 {& cholesterol fEA-S bz HESIA 2 Nagyvary 9 29| ERIHARE S £2
JK¥&HERQ! chitosan acetate 7 —W¥fYC. 8 hypolipidemic agent 24 pectin Bt} o &
Fshot L 313l 2 Knorr® & Rdnol BEERIQ] Hol lolA &Rl Bmp=Ae £/ ettt
< RSt

Landes% 7 & chitosan® #tL o}fF AL Aolegbxz 5909, chitosand AR
EFAS lipido) Rk 3 ARBH BBl g 2oz M7se J.L. Naussi® & J&3t
BEi s} dodeyl sulfate, F Bt (oxibile) & mixed Micelle® R3S chitosan 3 #&
A< WEd vk F& pHel A mixed Micelle?} [EIRE(LsI S ot BRFH

TaiJi %% & AMS ##%A Iysozymeo] chitinl Z K % (chitinous orga-
nism) o @BfEH) otz #HESIE S chitin oligomer 24 lysozyme o #EHS #l
EstH el 33 Neson'” &o] Bz FE i3 invertase & Gkl M&EANA F22
BERS] S 92 AYE &K HOES THHe 8 (matrix) ol HE (LB Koz
BlEAA A WES R

ol 2 g EERe FULLE LM HRfo) T RAMNCE BHEMolels FIAs o &
Fishe] gk HE LBH HES BBz BMENZ 5 Ao BEMLS 71T + YoEBR
o] 2| Mol A chitosane] Bl A A4 (support) 24 REH R A& Riccar-
do A.A. mazzarelli & 2 polyamino sacctlz}ride‘zl chitosan% lysozyme 3} &&
#BE FIASHA ¢ BELQZ &8 pHolA chitosam columno] 2% propylamine?®d
#e) A F2 wHimzA AT AL &g

Y. Nozawa %' & chitosang o2 71x] EE B2 FIHIA BE#ARE (solid-sta-
te)ol A EB&o#E (mix-griding) 3t typsing BEELI AL HIEIRAE (solution sys-
tem) oA EE(LSHs Anct RS BAAEEC] Bsld o oo "% trypsinkk
# pHoll A Yo BFEHS BESAA 7 BEERE(solid state) o4 EELT try-
psini&tho] Filol A x B sHA] ¥tk FRIA

W.L Stainley % ' & glutaraldehyde & Z2f# = st (Fig.2) latase a- chymo~
trypsin, Bt phosphatase-& chitosano] BT Lot EEESS && pHE FHES 4
chitosanol EF(Ls latase = A¥HSl latased K& pHET BHFos BERIHC
o @EE{t=l Ett phosphatase & FeHEE 0 2 BEystgl ol

¥, chitosan® chymotrypsin-g EE(s &Ko && pHE alkali o2 BB}
Az stgloH EEbs latase o) iEH-S WHEHE BRGNS 60 % iEHES MRStz
X5t glutaraldehyde & WM #HA ¥+ BEEL lastase & T fFHtfel ¢
9l 3. chitosanol EE{kE a-chymotrypsinyt ®g#t phosphalased ZH$olt 7 B&%
o] &M Aol HXEEE (conformation) R o Foll 2 #Etko] Al &R st
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Fig.2. A probable mechanism for the reaction of glutaraldehyde with matrix.
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J.F. Kenedy % > & titanium® chitosan g #{t&5% (cheletes) & 3t 2.9 {&EH

©. chitin} glucose isomerase% glu-

< HEsig s W.L Stanley #AHRE &' 2
taraldehyde £z 7 BEERS FlAsSHY 2 BREES WED o BRHS FIET KK

& glucoamylase & A

T

Z o) & WESHS sensitivity & ##sdt. Yamaguchi & '©
22 FHElt 522 polycationel chitosan# poly anion?l dextran sulfate Na,

polyvinylsulfate potassium, heparin &3 A (incorporation) 3ty Z2o &HH%S
I ESESSE B 79

o X

HEHN A chitosan dextran sulfate & E&3 BElt BFE7}) 7t

ok
FLFel chitosan-g o 213t EE(L Bkl matrix 2 32 FIfS A2 9lgl

A5kl 4] pepsin# glntaraldehyde 7t ol o &t BEE(L R Hitol T HES

%O
Z}\_

ol
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47lel MRS WEstat Goh,

I. ®e#e & FA&

AR B # #H
hemoglobin (Merk, Co. Germany), L-tyrosine (Merk, Co, Germany), pepsin (
Merk, Co. Germany) & REASI & #5dhst#] & 31312 chitosan X HEE

o ] #iEste] & HEl st
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B. Chitosan 2| $L&

a. A A A chitin$i

Hackman 5 ' off a}e}4] 4 $(Penaeus orientalis penaeidae) A& & 22 HMsSH
o PAo] HEY FEEEE T2 BRES oh& 100 Col A EkS 5 220 49 4+ RF
of 2N-HC1 2 ¢%& fuste] |l A 5 A2 5 @Bt GRES BRET & @RS o
Al 2 H#ksks 100 Coll A Rtk obS- GG BKZE she| 2N-Hcl 500428 #pnsha
48 A1 7 BEE % EOS MBI Ao S 100 Coll Al N-NaOH 500 m£9] ¥E# o2 HflA]
7 3 BEE oA #LGHEESHe 43 K ethanol 3 ether 2 ZE#Este 30 2] chitin &
det

b. Chitinel4 Chitosan® #i#

Hortan% ™ o] Hgol =84 chitin & EX T4 40 % NaOH ##-S st 115
CollA 6BflE9l deacetylationdled of 3tz whfo] & w74 2 BT F LA
7132 10% acetic acidol] BMAIZ F 24 B ol HODWESIZ 40 % NaOH BHO R
B 9 e I ol MBS XBK, ethanol, ether Z PEMkst E 3}
% FEME) sk 90 ColA 46 % NaOH O 2 | RIS B #ol &% oS
4% acetic acid2 FHEMA 7|2 AT

o2 Mol 25N-NaOH %= EE
#oll AKX, ethanol, ether 2 Fe#ksto
o] BEEL 33 REst HpRAT| o BHFEst
o] 100 mesh & $&#&3 chitosan& & W
Boll #8 (matrix) 24 FlAstA ok

5 & moist ( containing 50 % water ) chitosan.

25 9% glutaraldehyde 1mi
+ pepsin 5mg(1mg/ ¢
chitosan)

stirred at r.t.for 60min, and then
stored at 4C overnight

|
ENZYME — GLUTARALDEHYDE — CHITOSAN

!

back washed with distilled water for 1 hr,

C. Pepsin2l @#E{t

Fig.3. Immobilization of pepsin on chitosan

50 % X%< &% chitosan 5 §& 25
matrix with glutaraldehyde.

% glutaraldeheyde (Wako, Japan) | & _
< 2R (cross linker) 2 3} pepsin (1 mg/9) & =il (20+1T) o4 HMiEsl] &
EfLstd on o] BEE Fig.3ol @mrstdct

D. Pepsin2| FEt&MzE

pepsiniE#-& Folin & Ciocalteu' ¢ phenol reagent 2 Wirnt Rick® %o 93 4
=22 haemoglobin (Merk co) & EEHEZ sto ol 1 4l £K=+= tyrosingg U,
V spectrometer (Hitachi 140, Japan) £ W &33 578nmolA FF =5 HEsHL
AZFHoz8E 345 tyrosinEE Anson®’ 9 hemoglobin-& MAS = R B
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° 2 Fordt REBREME vepll oo BE(LS BRS BB solid-stateol 4]  ##shd
A RAREFE o [k = fEsh o

A. Chitosan matrix 0| Pepsin?| EE{L

1. BE{L Pepsin® pHel ojgt &

chitosan ##8ol glutar aldehyde & ###f (cross linker) = st RABERS [EE
1tB¥%EE HCI1 buffer (pH 1~3) ¢ acetate buffer (pH3~6)-& HH3Id 2z pHol
4] hemoglobin & #EZ 3slo] 35 + | CollA] EERENES BEsHAU

Table 13 Fig.4ol4 ZFrdgl ulefzto] pepsin S chitosan matrixe] MEEL}AE
3 ¥ 298] L pepsinell vl 4] 65 %2 BEkIEM (retained activity) o] A Aom, pe-
psin®] B#& pH 2] pepsing BEE( 5t& 2% &#& pH7F 1.5 units 2 BtE%H o2
BERIY o5 29 T

ol 9} 7o & pHe BEH KL D. Treveno]  acetyl L-tyrosine ethyl ester
o] YEfSH chymotrypsin$ polyanionl ethylene-maleic anhydride copolymer ol [&
Eb st & A 58 pH7E alkaliFo 2 BEHF S BEIIZ 42 chymotrypsing
polyornithine ol EE(stH-E Aol pHl BES o 2 BHstd G skgom W.L.
Steinley & ' o| glutaraldehyde 2 latase % chitosane] BEE{LsH S 4% 5F pH
o B&2 lactase &# pH 4914 pH unit 3.0~ 3.52 BEE 21S B oA
B HEMLe] polymer Rifol BH=z %2 amino7t FRAY 7o)zt f5§ssd ot

ol ot 2 &# pHo EtdifRe]l M EREOHE B8 EHRES #Mt, == H#
xS RS FEOE AAY 4 3lon mE pH BT o 2 BEBEKS polycationic

Table I. Effect of pH on PU™ of native pepsin and immobilized pepsin
on chitosan matrix.

Native pepsin Immobilized pepsin
pH pPUHe PUH®
1.0 805,273 583,248
1.5 - 747,754
1,8 - 725,321
2.0 1150, 390 -
2,5 1058, 359 628 113
3.0 454,404 478,563
4.0 230,078 299_102
5.0 57,519 134,598
6,0 23.008 74,775
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ol B BASHd BRESHEA 5 o

2o] Hotx A EEft BFREH (microen
vironment) 9 pH7} SR%# (bulk ph- gloo
ase) pHerol alkaliffo] =5 o] =3t g 80
pHoll #3} {EHEE# (activity displace- ; 60
ment) = polymer &§8o] ionized gro- =
upell 934 protone] SRR § 40
Aol o] EE(LEBEESIR (microenvironme— é 20
nt) & AE¥EHK (macroenvironment) A} E

0

ol 2] H'<9 RG] £& (partitioning)

o]} A © H
of &3 slo= Atgsleh Table I, Fig.4 Fig.4. Effect of pH on percent maxinum

activity of native pepsin and inm-

. - ized - t tri
2. EE{LE! pepsin o B0 3 KW e iy AT

@ - immobilized pepsin
BXRo] EES BE LBA B 7o

Bl KAFSHAIRE AHBE o) Aol = BREEES B = To &R iEtkol ®AI
BRE Bt S 45 HEol KFtko] T Z0v}l pepsing chitosan il gl-
utaraldehyde 5 £HHE sto] BEkdt F 2 @ENA T FiESE KR pepsin} v 23}
o Fig.5, Table 2] @RstA et KR pepsine @E7E S7H3ol o} fEe] A2
24319 3 pepsin& chitosancll BEEEHE F5, BE (30 T~ 65 CIAE K& BE
£ FRASZ YdPgon 80 TolA & 48 % BEREHE (retained activity) € 72z it}
Table 2, Fig.5.

Table II. Effect of temperature on PU™ of native pepsin and
immobilized pepsin on chitosan matrix at pH,

Temp Native pepsin Immobilized pepsin

c pPU™® pyH®

25 632.082 747.754
30 1081, 367 747.754
35 1150,390 747.754
40 1023,847 T47.754
50 690,234 747.754
60 368.125 747 .754
70 23,008 665,311
80 - 358.922

3. Bt Pepsin myHBEH

RS BTt & FF R BOHY #iE/ #slo #8 (matrix) o HEF HH
H1 (affinty) & Frste EME 25 Michelis constant (Km)*® o2 yeldich o &F

— 92 —
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Fig.5. Effect of temperature on percent maximmm activity of native
pepsin and immobilized pepsin on chitosan matrix at pH,

QO+ native,

B3tE REsH) 9 3

K K
E+S == E.§—"
K

» E+P

(KKK EEFEBO
A Q=488 [(ES]7} &K+ HET

dEs
dt

= K,(E—ES]-(S]
(ES)7t ol = EES

dEs
dt

K\[[(E—ES]]-[S] = Ki(ES]I+K,[ES)

aopy LS ((EI—(EST)

K2+K3

LES]

REEEFE V=C[ES]l v ot BER7L &8 (matrix)ol &S 299 2E BE

K,

@ - inmobilized pepsin

= K,(ES)+K,(ES), V=[ES]e] #EE7l steady state (FFde) L=

fr
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(ES)Z st REEE = Rk (Vmax) 7} I22 V=K,(ES], Vmax=Ks[E]°] &
< el KA

1 Km 1 1

- = + ; -B 20 i reereee (§
v r— x s Voo ( Lineweaver-Burk) @
HE Vel dstel v,/ (S)2 Fowshd
VKm
Vmax - ——— +V € @88 800806000 tuerrerseste tsereite s reses S0 eeAiEIeIeeraresIte PRO L @
(s)

7 ®F Kmo® ¢4 Dixon and Webb®

1 Vmax

|74
(:)——E = x V 096 800880 80 rese asavreanedrateeeseane rnetss a088ss
A O3 [S) Km Km ®

< A R @F FlAHSY @rstd Fig.6°14 pepsin® KmX = 0.476 % ©] U2
o Vmax+ 1.333 m/mino] Y},

dhdel]l pepsing- chitosano] EELAE Ho] Km+= 0.417 %ol AU o] EE(LEEER
9] Vmax+ 0.7694M/min-& Jepll o}, o] AL chitosani&iol Pepsing [EELI}A
< 9 4 pepsin Bt} Michaelis constant(Km) 7l o] A2 x4 [E.S] E3AF
o] $8 2 chitosang glutaraldehyde & ZfH = 3l pepsind EEfko]BE #HH
hemoglobin ] HAMNL o & A02 Yelkon of AL anion® hemoglobin® po-
lycationql chitosan ##& (matrix) 9] 43 &L (Interaction)dl 23 Aoz EEL
pepsin ¥ hemoglobin 28] H&%HFE (partitioning effet) 2 B 43 = g}
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Fig.6. Double reciproeal (1,V versus 1,/(S) Lineweaver-Burk plot
for mative pepsin(A) and immobilized pepsin on chitosan matrix(®

V. & E]

chitosan bioplymer & FIfiste] glutaraldehyde & RB#HEZ chitosan matrixel &
(L3 pepsin®| ##E2 - 2t

. pepsing chitosan matrixel BE(LIZZ 65 %2 BEREMol A2 pepsind
B:& pH 2.0014 pH 1.52 BERIEOH 30 C~65 Coll 4= SEEES Mt

2. BERe XEIN HAMS KR pepsing Michaelis B4 (Km) & 0.476 %, Vmax
=1.333aM €0l = EELER] KmA = 0.417%, Vmax=0.769#M € 24 REE1L
pepsino] HE¥ HAMol o 2 AL 43538l o3 HK %Fol (partition effect) 7]
o oz AtsHct
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Immobilization of Pepsin on Chitosan Matrix

Chi-young Lee
Dept of Envionmental Sanitation
Kwangju Health Junior College

Sung- joo Jun
Graduate School Chosun University

Y Abstract(

For the effective immobilization of pepsin on chitosan matrix with glutaraldehyde, optimal
activation methods were studied, and its enzymatic properties were investigated,

In immobilizing pepsin activity experiments where it was immobilized on to chitosan matrix
with glutaraldehyde, we found that the immobilized pepsin retained 65% activity.

The optimum pH of the soluble pepsin was 2.0, while immobilized pepsin was 1.5. The
effect of temperature on the activity of the immobilized pepsin was compared with that
of the native pepsin, The result indicated that the native pepsin was 35, while immobilized
pepsin was most active over a temperature range from 35C to 65C. From Line Weaver-
Burk polts, the following Kkinetic data were abtained : for the immbolized pepsin, Km==0.417%
and Vmax=0.769«m /L : for the native pepsin, Km=0476% and Vmax=1.333«M /L.



