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i EARNEAHZASRALTAHSTAALMAALLARNESS, AARTEARSREFAHA,
45C, pH 4.0 89 1% M F AR (BB R TRET), 8/ Ak 13 5(AEk), ESR 22405, ARE
BHEARSTESTABRERE %, X 50 F 5 T80T 10 000 64 F 5 BACKARF £290 45.55%,
FTENT 5000 66254 34.0%, KT HBARTQBKBET EBOBR, LEZLBTRIEMNES 10
Rl L, BE AL 192 h, BH TSR AAEFERELR,

FEEE, ALELS BE T Fhk K8, RS

hRyHEE. QS5 XRRETE:A

b et ST ek e iR - e
BLER S ESTUEERSE AN, PEE
HEEENEBLMREANLERREY, ATh
LRI S OR, TR P R
AKX AN, PR LS5, Bk, NAER
— e AR P A R MBS B ¥R M RY, RIVE
AR RE PR RN —M, EXTENAFIREN
R D SAMEAMESEUIHESBREE
FA R BB 00 16 RO, BRI 7 i 10 S b ol
BHA.

1 HEEFE

1.1 M8

ABEEEEHN Serva 27 =5, iR 0.4 v/
mg. PFREBERTE, BZBEE 15%, RETESE,
Rk, MZEE 6%, RETER, =
BE(25% ) AN, XKBXEHALELARL
g, HadERw oo,

BN 2000 - 11 - 30

EEWE. %R THIMHRENH Y WH

RN TR ), &k, B KFREESIIT 4.

13 X0k % 4 —HkelaRERFOIR[A]. FEPRRE
B T R R R R  SE SC R C. 1997, 194-199.

1.2 FiE
1.2.1 50% ZHLRERAEELEHE BH20gH
TR, BF 12.5 mol/L NaOH £ 400 ml
60°C IR 3 h, B, AFRIEAKTESRRZE P, 80T
THEEFERET 0.1% HCl P, A NaOH & pH
B o, LR AR LRILITR, KEE
P BO, HTEA ZBEARS0%.
1.2.2 BEAKXDEABHHED KER1gH
HIEI £ 50% L BEIEHF RBREBAE, A 20 ml 0.1
mol/L pH 6.5 B PBS( & 5 mmoi/L ¥ HEK, 2
mmol/L EDTA, 17.5 mg AAE AR B, T 5T
FRE 15 min, A 5% 8 _B(EREMA, RNH
Pk, MEARBIMEC 7%, BT 5T TR
14 h, BUHE R pH 6.5 B PBS SR, B TEE
AP
HEFTFHEBAMEZLAMESBURR
Joe N e A S Ol 2,36 u/g.
1.2.3 REERED A DN - R EHE,
1.2.4 BEEAALKEABEHNMEVRTRAR
) 7610 ml. 1% M AEHEERT(pH 4.0 BERE
WREE, EREE TR RS E), A3 ¢
EAARBEAR, T SCTSBEHBEESHRPRN
h, BRI B2 S R FE R WORS B, TR S B,
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5 5 bR IR B B A P SRR R R O35 1) .
g X, IEEERFHAT. 1 c BEHARREAR
B/t AR B R PR RN 1 X 107 pa. s MIBE R

1T S8, BLu 3R,

1.2.5 FHRERBSENES AW #®
%0

1.2.6 FRABHES mABBLTEN

10 000FT 5 000 BIHRIE BT IS E,
2 ERSNE

2.1 EEHAMRBEARKBRERERERENE
i

2.1.1 BEREpH FHIE3 ¢ HEFHEZEML
B3(HI Y T 35 A 28. 51 me), A 30 ml pH 451
¥3.0.4.0.5.0.6.0 M 1% BF TRBRER NS
W, 2STHMT, FRBEREHSEPEM 24 b,
EEBER. FReRMEIHR R AL,

~ BR¥EE 2 ml, AHISE pH FIERRREE 20 ml,
J NaOH 8 pH £ 8,4 000 r/min 54> 10 min, B E
BN - RBENSEER S RN Ry ES
FREKBOFEE pH RE R, R LHE L, B EHENY
SHE S FHEZE S, - S5 MAKBRBILERE
FE(EL),

%1 FMA pH MFARERARGER
Table 1 The effect of pH on depolymerization of chitosan
HHE pH
Itern 3.0 4.0 5.0 6.0
REFEE/ (10 pars)
Beginning viscosity

BRI/ (10 pars) 5 5 g5 3s 37s
Ending viscosity

w2.s 107.5 57.5 63.1

WETRETAE/ %

Drop percent of vicosity

=P EEER/ (mg- L")

Chirooligomers content

30.24 47.44 43,48 4048

78.83 103.19 100.20 &3.68

=1ERFY, £ pH 4.0 BB FEHEEERE rh ik
o [ 72 Ak AR R [ B K R T S B R 5
2.1.2 BERERE #4053 ¢ BELEN
30 ml B (pH 4.0, 1% F A EREREMEER) R
RS HETF 15T .25C 35T . 45C THRIEER
BB PR 24 b, PIHBEEH.

BB 2 ml LW, FpH 4.0 BEEBEME R
F2) 20 ml, 7 NaOH 3 pH Z 8, 4 000 r/min BLlr
10 min, M L FFEBEESE S, BT ENRLE

P ERESE S, WEZE S, - 5; R
BEEEIR(R2).

T2 BRFW, A5CRBEMT, HFCRE N
EEEERE YR ERE S BT HiRR &
o 2 BRI R R Ao A 42 il B TR EE PR ek A T
B URETFESEE, A RFESTU LY
R RiE, B RERFRMEN 45T,

%2 TRBEPRERKEHEN

Table 2 The effect of temperature on depolymerization of
chitosan
THE EHE/C Temperature
Ttem 15 25 35 45

BIEBKEEE/ (10 _jpa‘s)
Beginning viscosity
#2 ERSHE/ (10 Ppass)
Endding viscosity
HEELETR/ %

Drop percent of vicosity

BEEH TR/ (mg-L7")

Chitosligomers content

07,5 107.5  107.5 1073

76 67 64 45

29.3 37.7 40.4 58.1

89.77 138,96 177.72 247.95

2.1.3 B/EMRERELS] 4518 10.20.30,
40 BELE(H P& i85 95,190, 285. 380
mg), A 100 ml 1% 89 pH 4.0 P 55 Bk RERR 4R nh
B, B R/ R ek 1:10.5,1:5. 3.1
3.5.1:2.6 Bf, B4SC W RIBERZRHS DA 48
h, I — R AR 1),

—
.
[=1
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Fig.1 Decrease of substrate viscosity with different ratio of
immobilized papain/substrate

=

A 1 AT, TR R LRk 1:3.5,1:2.6 A
EREFKERE B E e TR/ RYEEHR1:10.5,1
:5.38F, L 1:3.5M 1:2.6 BT RAEEKEE
B ARK, BIHE 1:3.5 XS R/ K i,
2.2 BEEAANEHBKEFARAE AR

% 30 ¢ B LBEMA 100 ml pH 4.0.1% §F
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FEEES, TSSCRBERRESRPRN, 886
h MR E, REERRERE, FHRHRY, F0H
AT, MR EREIR(E ). HRER, I
B e s Ak B R R AR A 192 h 5, B 24k
RILEOBYFRENKERENERR &, H5
RIRSEEM A, AR BRI E B R E SN
192 he X—ERERCHT Riccardo B 169
he

*3 ERisekmARREERIENR

Table 3  The result of chitosan depolymerization by immobi-

lized papain with continuons conduction 10 >pass

HE B 1]/ h Duration SN/ (weg™h)
Batch 6 12 18 24 Enzym activity

1 93.5 51.0 9.0 0.0 - 2.33

2 92.0 50.0 7.5 0.0 - 2.27

3 92.5 51.5 83 0.5 — 2.18

4 847.0 49.5 &0 0.0 -— 2.16

5 94.0 55.0 11.0 0.7 0.0 2.00

L] 89.5 53.5 i1.0 2.5 (.0 1.97

7 95.5 0.0 14.9 3.5 0.0 1.83

8 92.0 59.0 14.2 4.0 0.2 1.69

9 90.5 60.r 21.5 12.6 5.3 1.66

2.3 KEFHHaT

4% 30 g EELFEMA 100 ml pH 4.0.1% B E
REREE D, T 45SC TESHEREE# PR 24
hiG, B AR, RS T, AR ENER
TF 4 kg EFF5E 10 000 53 F RO ER, BB
EHEARE-HMEkSNHEPHTEREESE;
Hplmmaks B &4 Tl 5 000 0 FRAEIER
B ASRESEMTEPHEREEESE, B
B, iR AREQRTPRRIEDL 1:10 MEH
7 pH 4.0, 45T F#fTR L, 24 h J5, R#EK =%
BB 478 10 000 5 000 AR EERITY S
HOENEAERRERESR(ED,

4 ARTHBR
Table 4 The ratio of depolymerized production
mA _ A Growp
Item A B
SFEBE
Range of molecular weight <10 000 <5 000
EEREREE %
Crude production/ immobilized papain 4555 3.0
it .3 Al T L E L 38.32  30.20

Crude production/soluble papsin

WA, S A MBI KRIED 24 L &,
0o T TERUTHRFRBEMEEER/EN
38.32% ., X—HEMTETHBKFE S h ZEN
HE, M WEAMEAEEEFA LK 91
mg BE/KHE L ml 1% BFIIRER; WRIsE LA DL E
PER 10K, RAGERBAIABEL I 5ml 1%
HIEY.

ALEEMER LR, T EKENELTR
A SRS BINERE, X—FENETLE
KM, EF-HRREREN TRt 7
wER,
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Study on depolymerization of chitosan by immobilized papain

WANG Hai-ying, LIN Hong, YE Mei, XUE Chang-hu
(Department of Food Technology & Engineering, Ocean University of Qingdao, Qingdao 266003, China)

Abstract: Glutaric aldehyde as cross linking agent was used to immaobilize papain on chitin. The optimum condi-

tions for depolymerizing chitosan by the immobilized papain were as follows; temperature 45T, pH 4.0, and

the weight ratio of immobilized papain to substrate was 1:3.5. After 24 h’s reaction with stirring, the ultrafil-
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tration was used to isolate the chitocligomers into different ranges of molecular weight. The yield rate of chi-
tooligomers with molecular weight below 10 000 was 45.55% to total substrate, and 34% below molecular
weight 5 000. The immobilized papain counld be used at least 10 times repeatedly, and the total reaction time was
mnore than 192 h, which is longer than 182 h reported previously. When the free papain was used to depolymer-
ize chitosan, the yield rate of chitooligomers with molecular weight below 10 600 was 38.32% . The free papain
could be used only once. The result indicated that the depolymerization efficiency of immobilized papain was oh-
vicusly higher than that of free papain.

Key words: papain; enzyme immobilization; chitosan; depolymerization; chtooligomers
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é FOREHENE AR WA A AEAF B RE ST ERETHEARCHA T, e AT, LB ANERA LR L ERFEX |
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} AT BE G EARER BAAN AR AT ARSI BEF R LR e L2 AERYEE R MR UAS ;
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