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Abstract

Hepatopancreas, the part of shrimp head is solid waste from the frozen
shrimp industries. The seawater and cultured black tiger shrimp had hepatopancreas
1.17 and 1.02 g/shrimp, respectively. The mixture of hepatopancreas to buffer (50mM
Tris-HCI buffer, pH 7.0 containing 1M NaCl and 0.2% Tween 80) 1: 3 (w/v) was
homogenate at 8,000 rpm, 4°C for 5 minutes and stirred at 4°C for 1 h. The extracted
enzyme from hepatopancreas of both shrimps were separated into two phases:
solution and emulsion by centrifugation at 10,000 rpm (12,735xg), 4°C for 30 minutes.
The activities of nine enzymes (protease, Ol-amylase, lipase, catalase, peroxidase,
alkaline phosphatase, polyphenol oxidase, chitinase and hyaluronidase) with different
sources of hepatopancreas from seawater and cultured black tiger shrimps were
compared. Catalase showed the highest activity in both phases from both sources.
The activities of catalase in the solution of seawater and cultured black tiger shrimps
were 4,904.71 and 4,951.31 units/ml and the specific activities were 382.28 and
384.49 units/mg protein, respectively. In the emulsion of seawater and cultured black
tiger shrimp, the catalase activities were 6,292.43 and 5,276.51 units/ml whereas the
specific activities were 381.13 and 392.60 units/mg protein, respectively. Ol-Amylase
(29.29 and 28.47units/ml, respectively) and protease (10.82 and 20.01 units/ml,
respectively) had moderate activity. While the other enzymes (lipase, peroxidase,

polyphenol oxidase, alkaline phosphatase, chitinase and hyaluronidase) had very low



activities. The catalase from the solution was isolated from hepatopancreas of cultured
black tiger shrimp and was precipitated and purified by ammonium sulfate
precipitation (40%), ion-exchange chromatography (DEAE-Toyopearl 650M) and gel
filtration chromatography (Sephadex G-100), respectively. The purity of the purified
catalase increased to 22.22 folds.

The purified catalase showed single band in polyacrylamide gel
electrophoresis under nondenaturing conditions (Native-PAGE) correspond to the
molecular weights of 66.6 kDa when determined by gel filtration (Sephadex G-100).
However, determination by polyacrylamide gel electrophoresis under denaturing
conditions (SDS-PAGE) it showed two bands with the molecular weights of 32.7 and
36.0 kDa.

Properties of purified catalase and crude enzyme catalase from seawater and
cultured black tiger shrimp revealed that they had maximal activity at pH 7.0 and
optimum temperature was 40°C. Purified catalase was stable in the pH range of 6.0-
8.0. The crude enzyme catalases from both shrimp were stable in the pH range of 7.0-
8.0. When incubated at 70°C for 60 minutes, the enzyme activity was reduced by half.
The purified catalase was strongly inhibited by sodium azide following by sodium
dodecyl sulfate and ethylenediaminetetra acetic acid, respectively. The inhibition was
stronger affected by ca’”, I\/Ig2+, Zn*" and cu”’ compare to K* and Na' whereas
ethanol and methanol showed slightly inhibition. Their K and V__  were 16.7x10"

molar and 1.67x10° Lmoles/ml/min, respectively.



