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ABSTRACT 

o-Diphenolases from ten cultivars of 4 cultivated Dioscorea 

species grown for food in Nigeria were studied as a result of 

the enzyme's importance in yam processing. The Km, Vmax and pH 

optima were different for the enzymes from the different cultivars. 

D. bulbiferan cv. Adu was found to contain the highest amount of 

0—diphenolase activity with respect to catechol. The enzymes from 

all the cultivars showed maximum relative activity towards catechol, 

generally high or moderate activity towards other di- and polyphenols, 

and no activity towards monophenols. 

The enzyme was purified from I), rotundata cv. Zaria to 

apparent homogeneity using a combination of ammonium sulphate 

fractionation, ion-exchange chromatography and gel filtration 

chromatography. Polyacrylamide gel electrophoresis revealed a 

single band which moved towards the anode at pH 9.0 as detected 

with catechol as substrate. 

The pure homogenous enzyme was found to be a glycoprotein con-

taining 24.2% carbohydrate, of molecular weight 107,333 + 5401, a 

copper Content of 0.22% (corresponding to 4 copper atoms per mole) 

and a pH optimum of 6.8. Of the inhibitors tested on the activity 

of the pure enzyme, sodium metabisulphite, DEDTC, DTT, cysteine, 

ascorbic acid, 2-mercaptoethanol, and potassium cyanide were found 

to be the most effective, while maleic hydrazide was the least 

potent. Inhibition by cysteine, 2-mercaptoethanol and potassium 

cyanide were found to be competitive with catechol as substrate, 

while NaN, showed uncompetitive inhibition. 



VI 

EDTA and sodium chloride showed no inhibition. The heat of 

inactivavtion of the enzyme calculated from the Arrhenius 

equation was found to be 26,69 KcaL at pH 6.8 between 30 - 100o C. 

The UV absorption spectrum of the pure enzyme showed a peak 

at 280nm. The IR spectrum showed peaks at 3400 - 3 300 cm-1 , 2100 

cm-1 , 1650 cm-1 and at 1080 cm-1. 

From the effect of pH on Vmax, Km and — - — groups with pK 

values around 4.7 and 7.2 were identified to be involved in 

effecting transformation of substrate to product, binding of 

substrate to the enzyme and preservation of the native conformation 

of the active site. 

The amino acid composition showed total absence of proline, 

cysteine and methionine. 
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