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ABSTRACT

Anabas testudineus, also known as Climbing Perch is a freshwater fish
which originated from India and mostly inhabited in rivers and lakes. It came from
family ‘Anabantidae’ and in Malaysia it is called ‘ikan puyu’. A. testudineus is a
very hardy fish and is having high commerial value. Cholinesterase (ChE) was
purified from the muscle extracts of A. testudineus through ion-exchange
chromatography (DEAE-cellulose). In this study, ChE was partially purified with
a purification folding and recovery yield of 2.012 and 14.46% respectively.
Native-PAGE analysis was done to show the degree of purity. Optimisation study
of muscle ChE was carried out shows that for muscle ChE, the specific substrate is
propionylthiocholine iodide (PTC) at 2.5 mM, with optimum temperature and pH
of 30°C and pH 9.0 respectively using Tris-HCI buffer. Metal ions inhibition study
has shown that mercury had inhibited at highest percentage of enzyme activity, at
93.4%. Half-maximal inhibitory concentration by mercury obtained in this study
was at 0.9752 mg/L. Hence, the ion-exchange chromatography shows that it is one
of the useful purification methods to purify ChE from muscle of A. testudineus
and ChE purified from this can be a useful biosensor for metal ion pollution

monitoring in aquatic system.



ABSTRAK

Anabas testudineus atau lebih kenali sebagai ikan puyu di Malaysia
merupakan salah satu ikan air tawar yang berasal dari India dan hidup di habitat
seperti sungai dan tasik. la dikategorikan dalam kumpulan ‘Anabantidae’. Ikan
puyu merupakan ikan yang tahan lasak dan mempunyai pasaran ikan yang tinggi.
Kolinesteres (ChE) yang diestrak daripada otot A. testudineus telah ditulenkan
melalui proses kromatografi penukaran ion menggunakan DEAE-selulosa sebagai
medium penulenan. Dalam kajian ini, separa penulenan telah dilakukan dan hasil
penulenan adalah 2.012 dan pemulihan enzim sebanyak 14.46%. Analisis
poliakrilamid gel elektroforesis natif (Native-PAGE) telah dijalankan untuk
menguji tahap penulenan. Kajian tentang keadaan optima ChE ini telah dilakukan.
la merangkumi profil substrat yang spesifik iaitu PTC, 2.5 mM, 30°C sebagai suhu
optima, dan pH optima iaitu pH 9 dalam penimbal tris-HCI. Analisis perencatan
aktiviti ChE oleh ion logam telah dilakukan. Semua ion logam menunjukkan
perencatan terhadap aktiviti enzim ChE dan merkuri telah menunjukan peratusan
perencatan tertinggi iaitu 93.4%. Kajian separa perencatan (ICsp) oleh merkuri
juga dilakukan dengan hasil perencatan sebanyak 0.9752 mg/L. Justeru, penulenan
melalui kaedah kromatografi penukaran ion menjanjikan satu kaedah penulenan
yang berguna untuk menulenkan ChE daripada estrak otot A. testudineus dan ChE
daripada estrak ini boleh dijadikan sebagai biopenanda yang berguna untuk

mengesan pencemaran ion logam di dalam system pengairan.
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CHAPTER 1
INTRODUCTION

In recent years, there has been an increase of awareness on the wide
occurrence of heavy metals pollution in the environment especially towards the
aquatic system. Heavy metals are able to transform into persistent metallic
compound in which it can accumulate in organisms’ body system, disturbing the
food chain and eventually threaten human life (Zhou et al., 2007). In trace
amounts, metal ions are actually help to maintain the homeostasis as well as being
important for cellular growth (Sabullah et al., 2014). The presence of metal ions
normally facilitates the formation of enzyme — substrate complex. However, some
metal ions that have similarities with substrates will form stable conjugates with
the active site of cholinesterase (ChE). Therefore, the alteration of the active site
conformation fails the binding of substrate to the enzyme ChE (Glusker et al.,

1999).

The uses of ChE extracted from the aquatic organisms such as fish as a
biomarker for the detection of the effect of anticholinesterase has been developed
based on the study of biological responses of organisms to pollutants especially in
aquatic system (Monteiro et al., 2005). This is because ChE itself is the crucial
enzyme for signal termination at cholinergic synapse by rapid hydrolysis of the
neuron acetylcholine in the brain. The interruption of anticholinesterase by
pollutants such as pesticides, metal ions at nerve system will cause the
accumulation of acetylcholine at synaptic cleft and eventually causing the
organism to face paralysis and death. In liver, ChE also acts as detoxifier

(Sabullah et al., 2014).



From the early studies, the uses of inhibitive enzyme-based assay of heavy
metals using ChE enzyme as detector is significant due to low — cost, fast and
need no tedious technique to be done (Sabullah et al., 2014). Therefore, the

objectives of this study are:

1. To extract and partially purify cholinesterase (ChE) from the muscle of
Anabas testudineus.

2. To characterise ChE that isolated from the muscle of A. testudineus.

3. To investigate the potential of ChE isolated from A. testudineus as a

monitoring tool to the exposure of heavy metals pollution.
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