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Research Project: Extraction and Purification of Alkaline Phosphase and
Hyaluronidase form Hypatopancreas of Black Tiger Shrimp
(Penaeus monodon)
Aran H-Kittikun, Chaweewan Maliwan and Poonsuk Prasertsan

Department of Industrial Biotechnology, Faculty of Agro-Industry, Prince of Songkla University.
Abstract

Hepatopancreas {digestive gland), the part of shrimp head is solid waste
from the frozen shrimp industry. The cultured black tiger shrimp had hepatopancreas

0.51% of body weight. One part of the hepatopancreas was extracted with three

parts of 50mM Tris-HCI buffer {pH 7.0) containing 1M NaCl and 0.2% Tween 80 at 4°
C for 1 hr. The extracts of enzyme from hepatopancreas were separated into two
phases: solution and emulsion by centrifugation at 10,000 rpm (12,735 g), 4°C. The
activities of alkaline phosphatase and hyaluronidase were compared. Alkaline
phosphatase showed the highest activity in both phases. The activities of alkaline
phosphatase and hyaluronidase in the lower solution had 0.037 and 0.0124 units/ml
and the specific activities were 3.40x10° and 1.14x10° units/mg protein,
respectively. In the upper emulsion, the activities of alkaline phosphatase and
hyaluronidase were 0.022 and 0.0166 units/ml whereas the specific activities were
1.61x10”° and 1.21x10° units/mg protein, respectively.  The alkaline phosphatase
and hyaluronidase from the sclution were precipitated and purified by ammonium
sulfate precipitation (40-60%), ion-exchange chromatography (DEAE-Toyopearl
B50M) and gel filtration chromatography (Sephadex G-100), respectively. The purity
of the purified alkaline phosphatase and hyaluronidase increased to 176 and 139
folds, respectively.

The purified alkaline phosphatase and hyaluronidase showed single band in

polyacrylamide gel electrophoresis under nondenaturing conditions and denaturing



condition. The molecular weights of alkaline phosphatase and hyaluronidase were
31.62 and 45.71 kDa, respectively.

The characterization of purified alkaline phosphatase showed the maximal
activity at pH 9.0 and temperature 40°C. The purified alkaline phosphatase was
stable in the pH and temperature ranges of 8.0-9.0 and 37-40°C, respectively. When
incubated at 50°C for 60 minutes, the activity of the enzyme was reduced by half.
The purified hyaluronidase had maximal activity at pH 4.0 and temperature 37°C.
The purified hyaluronidase was stable in the pH and temperature ranges of 3.0-5.0
and 37-40 °C, respectively.

The purified alkaline phosphatase was strongly inhibited by sodium azide,
sodium dodecyl sulfate and ethyienediaminetetraacetic acid. The inhibition was also
strongly affected by cu’ and ng. K, Na” and Li" were slightly activated enzyme
activity. However, Ca’’ and Mg’ increased enzyme activity to 130%.

The purified hyaluronidase was strongly inhibited by sodium azide, sodium
dodecyl sulfate, ethylenediaminetetraacetic acid and ng*. Ethanol and methanol
slightly decreased the enzyme activity whereas K', Na', Li" and Mg®’ slightly

activated the enzyme activity.



