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ABSTRACT 

The enzyme phenoloxidase from haemolymph of Penaeus indicus was partially purified us- 
ing ammonium sulphate fractionation technique. An overall recovery of 52% with a 5-fold 
purification was achieved. Dialysis reduced the enzyme activity indicating the presence of 
dialysable cofactors. The enzyme had high afinity for the biphenolic substrate adrenalin fol- 
lowed by dopamine, catechol and dopa. The rate of the reaction was linear up to 3 min when 
adrenalin was used as the substrate. The enzyme had an optimum tem erature of 50°C but lost 
60% of its activity when heated to 70°C for 10 min. The Krn and t" max of the enzyme with 
adrenalin as the substrate was 0.122 mM and 0.588 OD unitslmg protein a min respectively. 
The enzyme was inhibited by the substrate adrenalin at a concentration of IS mM and by 
cupric salts. Magnesium and calcium stimulated the enzyme activity. EDTA and mercaptoethanol 
strongly inhibited the enzyme. 

Quinone-tanned proteins or sclerotins purification and characterization of the en- 
are important structural proteins of inverte- zyme phenol oxidase from the haemolymph 
brate exoskeletons. The role of the enzyme of P. indicus. 
phenol oxidase in sclerotin formation was 
explained by Pryor (1940 a b) and since then 
it has been widely reported in parasites 
(Mansour 1958, Nellaiappan et al. 1989 a, 
b), insects (Hackman and Goldberg 1967, 
Yamazaki 1969, Pau et al. 1971, Brunet 
1980) and molluscs (Waite and Wilbur 
1976, Bharati and Rarnalingam 1983). In 
Crustaceans it was studied mainly in crabs 
(Summers 1967, Vacca and Fingerman 1975, 
Nellaiappan et al. 1982). A few studies were 
also made in prawns (Antony and Nair 1968, 
1975, Nellaiappan et al. 1989 a, Smith and 
Soder Hall 1991). Reports that are available 
pertaining to purification and characteriza- 
tion were made mainly in insects (Ashida 
1971, Dohke 1973 Thangaraj et al. 1990) 
and molluscs (Waite and Wilbur 1976, 
Bharati and Ranlalingam 1983). 

The present study deals with the partial 

MATERIALS AND METHODS 

The haemolymph was extracted and 
collected by piercing the heart by a syringe. 
The anticoagulant used was 5% trisodium 
citrate. The collected haemolymph was 
brought to the laboratory in chilled condi- 
tion for enzyme and protein assay. 

Enzyme assay : Phenol oxidase activity 
with adrenalin as the substrate was deter- 
mined according to Preston and Taylor 
(1970) with minor modifications. The reac- 
tion was carried out in 3.0 mi with a finat 
concentration of adrenalin as 0.33 rnM in 
phosphate buffer (pH 7.5, 0.1 M). The en- 
zyme was activated by sodium dodccyI 
sulphate at the concentration of mg/ml. The 
formation of adrenochrome was measured 
spectrophotometrically at 420 nm for 3 min. 
A unit of enzyme activity was expressed as 
the amount of enzyme required to forni 
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1 OD unit of adrenochrome in 3 mir. under 

Pathology Division. specified conditions. 












