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Abstract 

Alr-gap urc'l-specific clectlode bas hccn dwuloped from a comhincd pH clecrrode. Ureasc has becn 
immohilizcd o n  nolv.~crvl;~midc ecl hv rhu cntrannienr method. Ureil cunccotration. OW. teniocrature. 

1. Introduction 

It is known that somc enzymcs exist in vivo in t iee protein form in an aqueous medium. 
Majority of them arc either bound to membranes. o r  to solid-state assemblies or are 
present in the gel-type surroundings. The  enzyme urease, is absent in the human being 
bul is present in Jach beans' and is used as a catalyst to hydrolyse urea to ammonia. In 
1953. Grubhofer and ~ c h l i t h '  bounded the enzyme on the matrix. Later on, cellulose. 
sephodex, acrylic beads, porous glass beads and other synthetic polymer membranes 
were tried3."or other enzymes, except urease. 

The determination of  urca is required in haemodialysis. Spectrophotometric methods. 
being used, are time-consuming and waste free urease enzyme. The development of 
cation selective electrodes has made it easy to determine urea, but the electrodes also 
ahow interference of other cations and are not wholly accurate too. To eliminate 
inlerferencc by other cations in urea estimation. an air-gap electrode has been 
dsveloped 

2. Materials and methods 

2.1 Urease enzyme immobllizntion 

To develop air-gap urea-specific electrode the urease enzyme is immobilized on the 
porous solid support, The  immobilization of urease (Sigma) was tested on glass beads, 
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'l'he given re;lction sihcric is vcry \ im j i i~ :  i t  7." g < t i  .~cryI:i~iii& :111d 11.037 :. ot BIS are 
dissolved in 2.5 ml ($1) 0.5 Ll p f ~ y $ ~ ; ~ w  h ~ f f ~ r  [ p I  I 7 5 I ;md :ttwr w h g  1 0  ( K ~  0.5 
urcasc enzymc i s  ;rddcd ,\l'tcr niising rip~irtnl\!!. ii.ii3 IIII 01 :~niln<iruuni persuiphale 
solution (0.5 g in I mi) is ;~iidcii uzith a~litinui,ti\ htirring. ~ h c  uii\trlre is kept in ice far 
onc to two minute\ ;md then in n desiciyit<~r iclr 1 ii unclcr ilight vncuurn. Finall) the 
nitxturc is wx l ied  w ~ t h  watcr and kept in ptt,+l;irc hutlcr ({)!I 7 . 5 )  Wntaining ~odlurn 
azide. 

The activity of polyacrylamide urcasc w;ts mcasurcd ;riitl feud to he 228 unitsk of 

urease entrapped polymer at 17". 

2.2. Preparation of electrode 



with immohilizcd ureasc and its pkl maintained at 8.5. The nrea solution, injected into 
the reaction chamber through a syringe, will come in contact with the immobilired urcm 
and libcrates ircc ammonia which is directly proportional to [he pH change. 

The immobilkcd urease enzyme is in the reaction chamber, away from the combined 
glass elecirode. The  solution is buffered with 0.05 M phosphate buffer (pH 8.5) in the 
reaction chamber. Free ammonia diffuses at  the electrode surface (well soaked 
polymethylene sponge of ammonium chloride solution, 1 x 10-3M). Ammonia, which is 
highly soluble in water when it is in contact with well soaked ammonium chloride 
solution there, is formed by the (NH;) and (OH-) ions responding directly to the pH 
change. Therefore, the diffusion of free ammonia is to the electrode surface, not away 
from the surface. Thus, pH is directly proportional to the concentration of (NHZ) ion 
(pH= CNH;) and hence is related to the concentration of ammonia and, therefore, urea. 

Erpwinl~ntul ob.senmrorl.; (Table I): pH increases with the concentration of urea. 
Studies, conducted from pH 6 to 9, show that the resulting pH increases with increase in 
pH of sample solution, but at higher pH the enzyme is unstable. Therefore, an optimum 
PH of 8.5 has been chosen. Experiments with blood samples show that difference in pH 
change is more or less same above 210 seconds response time, indicating good 
reproducibility over continuous observations. 

The optimum temperature for experiments was found to be 37°C. As the temperature 
exceeds 37"C, p H  decreases due to enzyme deterioration. At room temperature the rate 
of reaction will not be as fast as at optimum temperature but experiments can be 
Performed. 
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