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Abstract
This study revealed that urease was immobilized by entrapment in gelatin and
calcium alginate, the ratios of immobilization were 89% and 80% respectively. The result
of immobilized urease characterization showed that the enzyme retained its original
activity when it was incubated at 70 °C for 50 minutes. The maximum enzyme activity of

immobilized enzyme was 80 °C and the optimum pH of activity was 7.5.

The study revealed that the K;;, and V,.x of the immobilized enzyme were 181

mM and 225 mM/Min. respectively, when the urea was used as a substrate.
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As for the stability of storage for free and immobilized enzyme, the study showed

that the immobilized enzyme by gelatin lost 20% of its activity after 90 days from

keeping in phosphate buffer 50 mM, pH 8 at 4 °C in comparison with free enzyme which

lost 50% under the same condition. The enzyme immobilized by gelatin retained its

original activity till the tenth use while the enzyme immobilized by calcium alginate

retained its original activity till the fourth use.

(Urea amidohydrolase
) EC.3.5.1.5)
(
Fungi

©2) Carbamate

10"
@
)
Jack
70 © Sumner bean
.D1995 Solid state structure

Imprison

544

Immobilized enzyme

L9971 Katchalski-Katzir

©

Alginate
Kappa- - Magnetite
Carrageenan
DEAE-Cellulose
CMC-Cellulose
Activated
GM-Sephadex
Nitrocellulose  fiber

( Amberlite XE-97

carbon

(11 10)

(12) _.

- Adsorption -
Covalent bonding
Cross-linking -
Entrapment and -
Encapsulation



National Journal of Chemistry,2008, Volume 32,543-560 2008-

( 0.2
3 DEAE-cellulose
Kappa- - / %0.6W/V
Alkylamine Carrageenan (¥ Organic cross-linker
28
. {15) Arylamine
(16) Glass plate (7x4)
18 4
2007 )
. (47)(
4
(17)
' (Entrapment)
Ca-alginate
Gelatin powder - (13)
Gluteraldehyde -
50 mM - 10 5
.8
(7x4) -
15
0.8 3
10
8 50 -
Swelling
: 5 50
0.8 )

2 No. (aAyivote) + x5 Xxe (A/lyzare)z + 2N~

545



National Journal of Chemistry,2008, Volume 32,543-560 2008-

3
(Km)
(Vmax)
.Lineweaver-Burk plot
-1) 50
(2 (10-4)
0.5
50 -
(6-4)
50 -
(8-6.5)
50 Tris -
(10-8.5)
2-1) 500)
(
50
6-4
. (90-20) 50
Tris 8-6.5
10-8.5 50
(2-1)
70 40
60-0
(%)

546



National Journal of Chemistry,2008, Volume 32,543-560

(90-20)
90-5
30
(
%
-0 70 40
60
5
%
(800-100)
7.5
(Vmax) (Km)

.(45) Lineweaver-Burk plot

547

2008-

Entrapment

) (1)

Ca-alginate

Lattices

.Hydrophilic

%89

.(3) % 80

%50
(19)

Fannel cloth %56

%51 @0
DEAE-
@D %75

%90 %92.3

(Bcellulose

22 Arylamine Alkylamine



National Journal of Chemistry,2008, Volume 32,543-560 2008-

%89

Mass transfer resistance
(23)

(1)

((2)

548



90

National Journal of Chemistry,2008, Volume 32,543-560

2008-

100 -
90 -
80 -
70 -
3 604
9 50
S 40
30 -
20 -
10

0 3 :
sl izl ol
:(3)
Coupling
@9(1989) Sankaran
@N2001) Srivastava
(4) 240 % 50
90 %78 Tris-acetate
50 4 7.3
4 8 %25
%50 13(2004) Reddy .50
%50
150

549



National Journal of Chemistry,2008, Volume 32,543-560 2008-

Fannel 4 70
Alginate cloth 0.05 Tris-acetate
75 70 %50 Alkylamine 7.0 6.8
Reddy (1920 Arylamine
19)(2006b) Kayastha %90
%17 %15 . 7.3
—0— al) a3V
100 -
—m— i) )
90 -
80 -
70
3 60
3 60
3 50 -
< 40
2
30 -
20
10 -
o+
10 20 30 40 50 60 70 80 90
aky
) :(4)
. 4 920 (8)
30
24
(5)
%67
29(2006) Kara
(C-A PEG)
P(AAm-co-AA)/carrageenan)
@2001) Srivastava

550



National Journal of Chemistry,2008, Volume 32,543-560

2008-

%89 %55 Gluronic acid
5
(5)
%50
.(48)
%055
.(49) %20
5 Ol e a5
—@— clially Sia o5
100 o o o e e o e
90 -

3 801

F 70 -

3_ 60 -

N 50 -

o)

é 40 -

S 30

£ 2

10
0 T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10
aldiay) &l e axe

551

(%)



National Journal of Chemistry,2008, Volume 32,543-560

(26

90-25

70
/ 160
60
.(6) 90 /
@7)(1995) Jahns
Sporobolomyces reseus

70

(6)

80
. 70

552

2008-

Protein polymer
@1

Membrane-bound form

Kennedy 8
@9)(1987)
Bulk
.solution
65 (CMC/Alg) /
75 G950
GD Chitosan

(15)(2006b) Kayastha Reddy

77

.82 Chitosan

@D2001)

Srivastava

. 45 65



National Journal of Chemistry,2008, Volume 32,543-560 2008-

40

60

70

30

70

50

225+ —h— Al A
—— 3 a5

200 1
— 1754
|
3 1501
Pl
A 125
3
- 100
a
5: 751
’ 50

25

0 O B B A R — — L e e e T T

30 37 45 50 55 60 65 70 80 90
(Y’) 5)\)&-‘\ KA_JJ
:(6)
(7) 50
%06
deamination
(33)
-(8)
15
%40
Cross-linking
.50
%85

553



National Journal of Chemistry,2008, Volume 32,543-560

Conformation

2008-

15
. 70

(28)
Reddy (22,34,35,36)
15)(2006b) Kayastha
%78
77 15
Alkylamine
0 0 ;
(27)(1995) Jahns 098 %96 Arylamine
15
.77
Sporobolomyces roseus
—o— allaW
—B— aial) a3
100 4 B\I;I
95
3 90
85
4 g0
g, 75 -
3+ 70 -
S 651
=~ 60 -
55
L R e T e
10 20 30 40 50 60
(48) gl
:(7)
40

554



National Journal of Chemistry,2008, Volume 32,543-560

2008-

100 -
90 -
80 -
70
60
50 -
40 -

(%) dial) Adadly

30 -
20 -
10

0 10 15

20 30 40

(Aaghs) gl

50

—o— _all ay 53

60

(10-4)

©)

75 8

5.5-4

555

70

(0g

(37,38)

(40 39 2)

C.vulgaris

(49)

(8)

8-6



National Journal of Chemistry,2008, Volume 32,543-560 2008-

(35,41) o5
.82 Chitosan
7.3 a4 4
6.8
6.5 =
7 6.8 @D
13 Arylamine Alkylamine
Shifte
Ion-exchange textile (28
.7.6
100 1 —0— all W)
—— aiall a0

(Libafsan 5) Apay 3391 A llail

0 T T T T

65 7 75 8 85 9 95 10

el @l

4 45 5 55 6

:9)

.Citrullus colocynthis

556



National Journal of Chemistry,2008, Volume 32,543-560 2008-

(Kin)
(Vinax)
800-100
(10)
181
120
/
( / 332)
3.12
7.5
-1.25)
.0(50)
(1.3)
(Tris-HCI) -
Vmax Km
Bacillus pasteurii
/ 1960
Km

225

(46)

Vmax
K
Vmax Km
Vmax
(Conformational changes)
(43)
K
Unstirred (Stagnant) ( )
layer

Micro environment

(Macro

.Bulk solution environment)

(10

(42)

235

557



National Journal of Chemistry,2008, Volume 32,543-560

(Kn)

@3 and

Kmn (2001) Srivastava

Chitosan

2008-
(32) K,
Das Guibault
Kum “9(1970)
.Polyacrylamide gel

:(10)

.Lineweaver Burk plot

Clinical Microbiology, 2005, 43 (2),
546.

4- Basu, I.; Subrumanian, R.V.; Mathew,
A.; Kayastha, A.M.; Chadha, A,
Bhattachary, E..  Sensors &
Actuators B., 2005, 107, 418.

5- Ciurli, S.; Benini, S.; Rypniewski,
W.R.; Wilson, K.S.; Miletti, S. &
Mangani, S. Coordination
Chemistry Reviews., 1999, 331.

558

1- Dixon, N.E.; Gazzola, C.; Blakeley,
R.L. & Zerner, B. Am. Che. Soc.,
1975, 97, 4131.

2- Mobley, H.L.T. & Hausinger, R.P..

Microbiol. Rev., 1989, 53 (1), 85.

Friedrich, A.W.; Kock, R,

Bielaszewska, M.; Zhang, W.;

Karch, H. & Mathys, W.. Journal of

3-

x107*

20 30 40 50 60 70 80 90 100



National Journal of Chemistry,2008, Volume 32,543-560

bioreactor. Biot. Bioeng., 1990, 35,
99.

19- Das, N. & Kayastha, AM. &
Malhotra, O.P., Biotechnol. Appl.
Biochem., 1998, 27, 25.

20- Das, N. & Kayastha, A.M. World
Journal Microbiology &
Biotechnology, 1998, 14, 927.

21- Srivastava, P.K.; Kayastha, A M. &
Srinivasan..,Biotechnol. Appl.
Biochem., 2001, 34, 55.

22- Reddy, K.R.C. & Kayastha, A.M..

Journal of Enzyme Inhibition and

Medicinal Chemistry, 2006a, 1.

Wang, N.S.. Experiment No.7
enzyme Immobilization by Gel

Entrapment.,(2004),www.glue.umd.e

du.

24- Sankaran, K.; Godhole, S.S.;
D'Souza, S.F. Enzyme Microb.
Tech., 1989, 11 (9), 617.

25- Kara, F.; Dermird, G. and Tumtuk,
H., Bioprocess and Biosystems
Engineering, 2006, 29 (3), 207.

26- DeSantis, P.C. JAIC., 1983, 23 (1),
7.

27- Jahns, T. Springer Nethlands, 1995,

23-

68 (3), 209.
28-  Mosbach, K. Methods in
enzymology. (1976).Vol. 44,

Academic press, New York.
29- Kennedy, J.F. Enzyme technology.
In: J.F. Kenddd and J.M.S. Cabral

(eds.), Biotechnology. Vol. 70.
Weinhuin, (1987). Germany, UCH
Publisher-Verlagsgesllschaft mbH,
pp- 398-399.

30- Elcin, AE. & Elcin, Y.M.
Biotechnol., 2000, 28 (1), 95.

31- Krajewska, B.; Leszko, M.;

Zaborska, W., J. Chem. Technol.
Biotechnol., 1990, 48 (3), 337.

32- Kayastha, A.M. & Srivastava, P.K.,
Appl. Biochem. Biotechno, 2001, 96
(1-3), 41.

559

2008-

6- Sumner, J.B. J. Biol. Chem., 1926,
69, 435.

7- Jabri, E.; Carr, am.b.; Hausinger,
R.P.; Karplus, P.A.. Science, 1995 ,
258, 998.

8- Katchalski-Katzir, E., Trends in

Biotechnology, 1993,11, 471.

9- Gupta, P.K.. Elements of
Biotechnology. First edition. (1998),
INDIA

10- Taylor, R.F. Protein immobilization,
fundamental and application. Marcel

Dekker Inc., New York Basel,
(1991). HongKong
11-  Norouzian, D., lranian J.

Biotechnology, 2003, 1 (4), 197.

12- Bickerstaff, G.FIn: Methods in
Biotechnology, vol. 1.
Immobilization of urease and cells.
Ed. Bickerstaff, G.F. Humana press,
Inc. .(1997). Totowa, NJ. Pp. 1-11.

13- Reddy, K.R.C.; Srivastava, P.K.;
Dey, P.M. & Kayastha, A.M.
Biotechnol. Appl. Biochem., 2004,
39, 323.

14- Baysal, s.h.; Karagoz, R.. Prep.
Biochem. Biotechnol., 2005, 35 (2),
135.

15- Reddy, K.R.C. & Kayastha, A.M.
Improved stability of urease upon
coupling to  alkylamine and
arylamine glass and its analytical
use. Journal of Molecular Catalysis
B: Enzymatic, 2006b, 38, 104.

16- Pijanowska, D.; Remiszewska, E.;
Pederzoli, C.; Lunelli, L.; Vendano,
M.; Canteri, R.; Dudzinski, K.; Kruk,
J. and Torbicz, W., Semsors , 2006,
6, 370.

17- El-Shora, H.M.. Bot. Bull. Acad.
Sin., 2001, 42, 251.

18- Guo, Y.; Lou, F.; Peng, Z.; Yuna, Z.
& Korus, R.A.. Kinetics of growth
and  amylase  production  of
immobilized B. substilis in an air life



National Journal of Chemistry,2008, Volume 32,543-560 2008-

Ak daaly | agled) 0S| 3) 9583 4 g ol

-48
2003 .
111 1 )
.(2004) . -49
.(2001) . -50

560

33- Chaplin, M. and Chri Enzyme
technology. (2004). http.//www. sbu.
ac

34- Sheffield, D.J.; Harry, T.R.; Smith,
Al. and Rogers, L.T.,
Phytochemistry, 1995, 38 (5), 1103.

35- Azari, F.; HosseinKhani, S.; Nemat-
Gorgani, M., APPI.Biochem.
Biotechnol, 2001, 94 (3), 265.

36- Reddy, K.R.C.; Turcu, F.; Schulte,
A.; Kayastha, A.M. & Schuhmann,
W., Anal. Chem., 2005, 77, 5063.

37- Fullbrook, P.D. (1983). Kinetics
(practical applied kinetics). Chapter
2. pp 67-70. In: Godforg, T. &
Riechelt, J. Industrial
Enzymology(1983).. The Nature
press, U.K.

38-Chesworth, J.M.; Stuchbury, T.;
Scaife, J.R., An Introduction To
Agricultural Biochemistry. Chapman
& Hall, London. (1998)

39- Kerr, P.S.; Bievins, D.G.; Rapp, B.J.
& Randall, D.D., Physiol. Plant,
1983, 57, 339.

40- Polacco, J.C. & Winker, R.C., Plant
Physiol., 1984, 74, 800.

41- Lin, C.C; Yang, M.C,,
Biomaterials, 2003, 24 (1), 1989.
42- Cesareo, S.D. & Langton, S.,
RFEMS Microbil. Lett.,, 1992, 78,

15.

43- Goldstein, L.. Kinetic behavior of
immobilized  enzyme systems.
Methods in enzymology(1976) (K.
Mosbach Ed.) Vol. 44, pp. 397-443,
Academic press, New York.

44- Guibault, G.G. and Das, J. Anal.
Biochem., 1970, 33, 341.

45- Segel, I.H. Biochemical calculations.
(1976). John Wiley & Sons.

46- Ciurli, S.; Marzador, C.; Banini, S.;
Delana, S. & Gessa, C. Soil Biol.
Biochem., (1996). 28 (6): 811-817.



