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THEWERED SHRSTCRATROBEEL
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BEATEEHERE,AEATARARHNTE.
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ENREARLA; HAEE AR MFLER &
R KB 25% (W/V) R B KEM,
Merck =&, # O+ ¥; KA EE 8, Fluka ™ &;
BREOAMEREREARN, HEARAY S
BreisAl. B UV-240 25077 L4 X X BE .
1.2 TR A

1.2.1 ZARENELEREL EFREEAL
BREXMAE[10]HE.

1.2.2 HREM4{ HR 10g FREE™&,
BT 200mL 2% ZMAKBEHR P BEXRED,
WHETHREPRE 0% EEATE, KX
ERUIENE, BHYERIBKPEN 240, RE
A 2mol/L WER B NIERK pHEZ P 4, 28
FREBAES R HEBUY THREER S
B 48h,0C TEZTHRERE.

1.2.3 BheFHEmH & BaasaEl
3mol/L SAMAHBREEN 24h, BEMEERHRE
WAL U R, BRARHSINTRER. W S0g 448
EBE T 150mL A 1mol/L HEABEH P, m
A0mL WA EERAE, T 60CHF KM 30min,
S, KBE, BMA 10g ¥ E _BAEH, T
45C F R R 30min, HRBAK S8, A5 TR
EfEE.

1.2.4 BEEAEAME 2FLUERAREZAE
R PARBE(BZBES SO% ) MK RENR
R _REETEE  WEEEhRREAS
W OHAFENT EERPMA 0.5g 8. —F
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pH i # 0.1mol/L.# R Z M B & (KN &
0.005mol /L 3 Bk & 8 1 0.001mol/I. EDTA), LA
E—EERANEAMA 2SR _EER.ERT
BEH 12h, MM, TR A& E €48 H 0.1mol/L
BREMEAESZER, ZETHEHETREER.
1.2.5 MEAmME" (DEEEMEIN
MEFER, ZEXEPMA 1mL A 0. 1mol/L %
MEMER(pH=7.0,F 0.005mol/L ¥ K&
B 0.00lmol/L EDTA) 4mL 2% BELOH K
(pH=7.0},37CKBF B Smin, RS MA—F
R B E LM, T 37C KB 30min f5 1A SmL
10% “HZEHFR,&HE)S T 37CHE 10min,
3, W R ZE 280nm AR EHE. () B MTE A
MMEFEN BB T 0. 1mol/L. HEAE NS
B(pH=17.0, B & 0.005mol/L 3 Bt & 8 M
0.001mol/L. EDTA) %, B R 0.2mg/mL B ¥
HEERFEMERNTEN.
BEAMEBERBOEYEIREAERA X
RPUFEHNRBNHR 100, 5HANE /R
BBEMOBEIZH ERUBE I ERER.
BEtMERABAORNAE IREERMNAR
RPUKRGCBAGHEESABEBTEAEHE R
100, 5B (GERBR.E.H . BEh. %
EE)FBETHBEANZH UBHEBES.

2 &ZR5i1iE

2.1 BE4ARBAE

2.1.1 FEkREpHANBEEARBEINE
W AR pHER 0. 1mol/L BMErhF W (H
% 0.005mol/L ¥ Bt & ¥ 1 0.001mol/L EDTA)
PR TAREAMMOBE SN, FHHET
FARR.FER AEEEASAARLEOS, Y
pH 4 8% 8.0.7.5.7.5 i}, B LB A9 IE 1 3
BB KME.

2.1.2 EEHERE_REKESBEEEEED
gy R REBER B BRI RN, R e
IERMHTHN Ll REEAARLER
MK, R_BERARERREED 2.5%(W/
V) HEPREEEHXARREOBNEER 8
WEXRO.S0%(W/V);MiH&HEREEEHA
BEAMYBRER BKREY 0.383%(W/V).
2.1.3 BRENSMENEEARBINE
MRS ) 3R R B A R 4 R R R
MRS EEREMERRANA MO THE

REGEEMERMENK HEXAEREEL
AREOSHH BELAHEY 8.0mg/g Bk,
EPREKRAEAARARKECBHBRESME X
16.0mg/g B, MBI ST ERBEEAARMEAS
HRESMEN 10.0meg/g Eik.

2.2 BRI R

2.2.1 BREMHOBEERN pHE ME1 B
=,IEARF pH HE 0. 1mol/L B ErhE R (A
& 0.005mol/L 3 Bk # B # 0.001mol/L EDTA)
M ETEZARAEEEY EYRES N KR
WHh A AEREEAARRED BN SE RN pH
BATC0.HER AEXAECAAREONNOE
ERMpHEMR 8.0, X=METLAREAWN
MBRERN pHHESHEBEAMBEREAR
BT 0.5 1.5 1840,
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Fig. 1 Effect of pH on the relative activity of papain
a) Immobilized papain on porous silica beads; b)
Imamobilized papain on chitosan; ¢} Immobilized papain
on cellulose; d) Native papain
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2.2.2 BEEAMMNBERVEBE(T,) WEA?2
i, EARBETH . Imol/L BB E sh ¥ %
(pH=7.0) , ME TEH S LBABRENEY
BREONARE D BHRSHBRERNERER
0C; A BRAZAATEARMBRERNE
EAE WOC;ARKEACSHAREOBNNAER
B EAL AR E AR AY B R RN 80C. X
HHEEARB TAMEAMARBEHE.

2.2.3 BFEEXMBEEAREINER E£F
MESHFERT FEESAEEBERRR
BTTO0.lmol/L BREFERP(PpH=7.0)R
H1hE,AZE4C . BEFIICHMEHE N, A3
i EEBEFREMAR, FAEREEAAL
EABMBR I BAKASEFAENEELE®
Ehw, RERFRELAD OTC, MKENESD
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Fig. 2 Effect of temperature on the relative activity
of papain

a) Immobilized papsin on porous silica beads; b)
Immobilized papain on chitosan; c¢) Immokbilized papain
on cellulose; d) Native papain
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Fig. 3 Effect of temperature of preincubation for 1h on
the residual activity of papain

a) Immobilized papain on porous silica beads; b)
Immobilized papain on chitosan; c} Immohilized papain
on cellulose; d) Native papain
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Fig. 4
residual activity of papain

a) Immobilized papain on porous silica beads; b)
Immobilized papain on chitosan; ¢} Immobilized papain on
cellulose;
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Effect of duration of heating at 70C on the
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STUDIES ON THE PREPARATION AND CHARACTERIZATION OF
IMMOBILIZED PAPAIN

HE Feng, ZHUQ Renxi, LIU Lijian, XU Mianyi
(Department of Chemistry, Laboratory of Biomedical Polymer Materials of the Ministry of Education ,
Waukan University , Wuhan 430072}

Abstract Papain was immobilized on porous silica beads, chitosan and cellulose by cross linking with
glutaraldehyde. Thermal activation of immobilized papain on porous silica beads has been first found and
reported by us. In this article, the factors related with the activity of the immobilized papain on chitosan and
cellulose ,such as pH of the immobilized reaction, concentration of glutaraldehyde and amount of papain were
studied. We also studied the characters of these immobilized papain, comparing with native papain and
immobilized papain on porous silica beads. Thermal stability and durability on heating were emphasized.
Their optimum reaction temperature were 80C . After incubation at 90 for 1h, the activity of these
immobilized papain was retained above 95%. After, incubation at 70°C for 5h or 6h, the activity of
immobilized papain was also retained above 90% . These results showed that thermal stability and durability
on heating of immobilized papain on chitosan and cellulose were improved considerably.

Key words Immobilized enzyme, Chitosan, Cellulose, Thermal stability



