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The Relationship between Structure of Chitosan and Papain Activity
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Abstract The effects of reaction temperature pH time and enzyme concentration on the hydrolysis
of chitosan by papain were investigated. The relationship between hydrolysis and structure of chitosan

deacetylation degree and molecular weight by papain was discussed. The results showed that a chi-
tosan of low molecular weight and deacetylation degree was easier to be depolymerized.

Key words chitosan papain hydrolysis reaction velocity

EC3.4.4.10
.D Pantaleone 1
1992 1.1
' R A A Muzzarelli USP 6 000 U mg
94. 8% 11% 0.5%
2 1.76x10° N-
2001 —-11-10 2002 —01 —08.

1975 -



2 113
Sigma 1% 1%
. 45°C  ARI1000
1.2 200 s~
1.2.1 3 500
1.2.2
0.2 mol L 36 s
0.4 mol L NaCl 36~108 s
1%o. 0.1 mol LHAC 0.2 mol L NaCl
1.3.3
3 c 0.2
Ny € i Roberts mol L pH 4.8 -
0.92 1% 1% 40
7 =1.81x M, %, 4 . C 6 h
1.2.3 Imoto 3 N-
1.3.4
1.2.4 Sepharose CL- 0.2mol L pH4.5
6B  1X100 cm 1.5 mL 4.5 - 1%
mL h 20 min 0.1 mol L 10% 35C
pH 4.2. Sepharose CL-6B 24 h Sepharose CL-6B
2
10 500 72 000 200 000.
2.1
1.2.5 1 mL
4 mL 1
100 C 8 h 161
= 5t
5 mol L 5 Lk
0.5 mol L g ni
25 mL 2 mL % 12k
2 mL 1 mL % ik
100 C 30 min 10 , , . e
2 mlL 20 30 49 50 60 70
RBRETC
1 mL
4 mL 60 T 1 h. 1
530 nm Fig.1 The effect of temperature on enzyme reaction
6 . 30~60 C
1.3 45 C
1.3.1
0.2 mol L pH 4.5 - 40 —
1% 1% 50 C :
30~60 C 6 h pH 5.5
pH pH3~5 pH 2
pH pH 4~5
1.3.2 3 0.5% ~10%

0.2 mol L pH 4.5 -



21

114
100|‘
6 h . sl
0. 04 mg mL 0. 045 mg mL i
60
0.2 mol L i
&
& 40
-
® 20F
13
'ET] 12 | 0 L L ] 1 J
? ul [ 3600 7200 10800 14400 18000
- I} [)sfs
w10}
g o
o 5
|oOTF Fig.5 The curve of decreasing of viscosity
6 L . - , .
2 3 4 5 6 2.3
pH
2 pH 0, 0,
Fig.2 The effect of pH on enzyme reaction 1. 86% ~88% 46
93.2% 2 3
100 [‘
S ogor
g .3 7
E 60 -
&
g 4or
B
g 20 1
) 0 . . ) . . , Tab.1 The effect of different structure of chitosan on papain
0 2 4 6 .
328 10 1o 12 hydrolysis
3 D.D M, mg g
Fig.3 The effect of ratio of enzyme to substrate
. 1 72% 4.9%10° 38.7
on enzyme reaction
2.2 2 93.2% 1.8x10° 16.44
4 3 93.2% 1.13x10° 17.32
1h
4 86% 1.11x10° 19.41
5 1 h
0, N
62.% 2h 76 % . 5 90.7% 5.6X10 17.69
1h 18 6 88.2% 5.2%x10° 16.61
mPa s s. 7 93.2% 9% 10° 13.01
Q12 r
8 1.0 1.0x10° 11.87
0.10,

50 1 6
100~110 348

e
2
®

¥ 1¥/(mPa.s)
<
2

0.04
0.02 GlcNAc—GLcN
% 5000 10000 151000 20000 .o 8
W (8e/s GLcN—GLcN

4

Fig.4 The curve of viscosity with time



2 115
2.4 0.351
- 1M,10500
0.30F = M_72000
& W, 200000~300 GO0
6. Sepharose 0.25}
°L-6B 7. L
CL-6 = 0.20
8 S 0.15¢
6 24 0.10 -
h BOSE
20 - 5 a L —
0 20 40 50 EO 100
40~55 mL #F B 45 BUmL
3~1 .
70 ~20 Fig.7 The elution curve of standard molcular weight of
30~40 mL . dextran
Sepharose CL-6B 6.0r
p=— 0.0476x+7.3221
551 R*=0.9891
Y =0.0001X*%% Yy
X 50
=
5 110 oo 4.5F
4.0}
Sepharose CL-6B 335 20 0 pn 70 80
0351 BERR R mL
- RYARE
030 = KEEH 8
325 Fig.8 The standard curve of molcular weight
. 020 3
&
© oasp
1
b1or 40~45C pH4.0~5.0 2 h
005k 1% 18 mPa s s.
DD 20 40 6I0 SIO 160 120 140 2
¥e 8 5 WmL GleNAc—GLcN
GLcN—GLcN
6
Fig. 6  The elution curve of hydrolysis product on 3 20~
Sepharose CL-6B 5

1 DAVID PANTALEONE MANSSUR YALPANI MARK SCOLLAR. Unusual susceptibility of chitosan to enzymic hydrolysis

J . Carbohydr Res 1992 237 325—332.

2 RICCARDO A. MUZZARELLI A. Marco Tomasetti and Pierluca Ilari Depolymerization of chitosan with the aid of papain J .

Enzyme Microb Technol 1994 16 110 —114.
]
J.

AN N B W

1992 3 39—42.

1996 4 57.

IMOTO T YAGISHITA K. A Simple activity measurement of lysozym ] . Agri Biol Chem 1971 35 7 1154 —1156.
M .

1985.144 — 148.



