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Alkaline phosphatase (EC 3.1.3.1) is a metalloenzyme, which catalyze
nonspecific hydrolysis of phosphate monoesters. Partial purification
was conducted on alkaline phosphatase (ALP) extracted from
hepatopancreas and intestine of red tilapia, (Tilapia mossombica) using
two main steps -~ ammonium sulphate precipitation and ion exchange
chromatography on DEAE - 52. Samples from the ion-exchange step
were analysed for ALP activities and characterised by SDS-PAGE.
SDS-PAGE analysis showed 2 identical bands and was found to have
molecular weight of 68, 000 Da (hepatopancreas ALP) and 180, 500 Da
(intestinal ALP) subunits. Overall, purification fold obtained from the

final step are 1.8 and 21.9 for hepatopancreas and intestinal
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respectively, with recovery of only 0.22% from hepatopancreas and
0.01% from intestine. The specific activity of the enzyme was 1.72 X 10-
2 ymol min‘mg1and 2.93 X 10! umol min! mg-! from hepatopancreas
and intestine respectively. The ALP from hepatopancreas remained
stable at temperatures up to 50°C, and ALP from intestine enzyme had
an optimum temperature of 60°C. The optimum pH for both
hepatopancreas and intestine ALP of Tilapia mossambica is pH 10. The
positive monovalent alkali metal ions (Li*, Na* and K*) have no effect
on the ALP enzyme activity. However, the positive divalent alkali
metal ions (Mg?* and Ca?*) activate the enzyme activities. Heavy metal
ions (Zn?*, Cu?*, Cd?* and Hg?") were found to inhibit the enzyme

activity.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra
Malaysia sebagai memenuhi keperluan untuk ijazah Master Sains

PENULENAN SEPARA DAN PENCIRIAN ENZIM ALKALINE
FOSFATASE DARI HEPATOPANKREAS DAN USUS IKAN
TILAPIA MERAH (Tilapia mossambica)

Oleh
VANITHA MARIAPPAN

Julai 2005

Pengerusi: Profesor Nor Aripin Shamaan, PhD

Fakulti: Bioteknologi dan Sains Biomolekul

Alkaline fosfatase (EC 3.1.3.1) adalah metalloenzim yang hidrolisis
secara takspesifik fosfat monoester. Penulenan separa telah dijalankan
ke atas alkaline fosfatase (ALP) dari hepatopankreas dan usus ikan
tilapia merah (Tilapia mossambica) dengan menggunakan dua kaedah
utama iaitu pemendakan amonium sulfat dan kromatografi penukaran
ion DEAE - 52. Sampel dari penukaran ion DEAE yang mengandungi
aktiviti ALP dianalisis dan dicirikan melalui kaedah elektroforesis
SDS. Analisis SDS-PAGE telah menunjukkan 2 jalur yang serupa dan
berat molekulnya adalah 68, 000 Da (ALP hepatopankreas) dan 180,
500 Da (ALP usus) bagi subunitnya. Secara keseluruhannya, faktor

penulenan yang diperolehi daripada kaedah terakhir ialah 1.8



(hepatopankreas) dan 21.9 (usus) dengan pemulihan hanya 0.22% dari
hepatopankreas dan 0.01% dari usus. Aktiviti spesifik enzim ialah 1.72
X 102 U mg! bagi hepatopankreas dan 2.93 X 101 U mg! bagi usus.
ALP hepatopankreas adalah stabil pada suhu sehingga 50°C dan ALP
usus pula mempunyai suhu optimum 60°C. pH optimum bagi kedua-
dua hepatopankreas dan usus Tilapia mossambica adalah pH 10. Ion
monovalen logam alkali positif (Li*, Na* and K*) tidak memberikan
sebarang kesan kepada aktiviti ALP. Bagaimana pun, ion divalen
logam alkali positif (Mg2?* and Ca?*) mengaktifkan aktiviti enzim. Ion
logam berat pula (Zn?*, Cu?*, Cd?* and Hg?*) menghalang tindak balas

enzim.
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CHAPTER 1

INTRODUCTION

The existence of enzymes has been known for well over a century.
Some of the earliest studies were performed in 1853 by the Swedish
chemist Jon Jacob Berzelius who termed their chemical action catalytic.
It was not ever since James B. Sumner of Cornell University purified
and crystallizes the enzyme urease from the jack bean (EC 3.5.1.5) for
the first time in the year 1926 as mentioned in Dixon and Webb, (1979);
biochemists have successfully purified perhaps, thousands of enzymes

thus far.

Alkaline phosphatase, ALP, (EC 3.1.3.1) is found in abundance in
nature. ALP is a hydrolase and catalyzes the hydrolysis of various
bonds. It has found in wide application especially in molecular
biology, medical, and industries. It is a hydrolytic enzyme which
catalyses the cleavage of a chemical bond with the addition of water
(McComb et al.,, 1979). ALP is in a group of enzyme acting on ester
bonds and these esterases are subdivided into those acting on
phosphoric monoester hydrolases, the phosphatases under an alkaline

condition (McComb et al., 1979).



