
 

 

 

CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

Shellfish, or specifically in this study freshwater mussels and species 

identified as Corbicula fluminea, is one of the faunal filter feeders.  C. fluminea, 

known as “etak” in Kelantan dialect, can be found living in the sandy bottom of 

Kelantan’s main rivers and other rivers in Kelantan including tributaries (Figure 1.1).  

This species brings about the local economic activities, such as income generation by 

trading.  “Etak” is one of the most popular foods for Kelantan people; they consumed 

“etak” very long time ago and treated it as a snack (Figure 1.2).  River pollution and 

the preparation process of “etak” are two major factors which contribute to bacterial 

contaminations in “etak”. Thus, it is suspected as the cause of gastroenteritis diseases 

among consumers. In Kelantan, it is common to find people build houses on the 

riverbanks. This has led to the sewage and sullage being discharged directly into the 

river. On top of that, floating houses and floating toilets can still be seen along 

Kelantan River and some of the tributaries.  There is no proper sewage management 

for commercial areas in major towns in Kelantan including Kota Bharu Municipality 

areas.  Wastewater and sullage from these commercial areas is also directly 

discharged into Kelantan River and other rivers.  Preparation of C. fluminea or “etak” 

only involves marinating with spices and then after that cooking with smoke or 

heating under the sun for several minutes before making it ready for consumption. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universiti Teknologi Malaysia Institutional Repository

https://core.ac.uk/display/11780154?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


 2

Therefore, “etak” is considered as half cooked food which is not very safe for 

consumption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.1  : Fresh water mussels C. fluminea or “etak” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.2   :  “Etak” seller can be found by the road side in Kota Bharu 
Municipal area 
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1.2 Objectives 

 

1.2.1 To identify the correlation between water quality, shellfish tissue 

contaminations and the cases of gastrointestinal diseases in Kota 

Bharu;  

 

1.2.2 To study the stage of bacteria contamination in the shellfish 

preparation cycle; and 

 

1.2.3 To compare the bacteria concentration in river bed and selling points 

of shellfish. 

 

 

 

1.3 Scope and limitations of study 

 

1.3.1 This study will concentrate on fresh water mussels namely C. 

fluminea species or “etak”; and 

 

1.3.2 The study area will include on Kota Bharu District and Kota Bharu 

Municipal Area. 

 

 

 

1.4 Statement of Need 

 

Fecal contamination from raw sewage harms shellfish beds.  

Untreated sewage contains micro-organisms that cause disease directly 

through the consumption of contaminated shellfish, and indirectly through 

contact in contaminated water.  Shellfish contamination very much depends 

on the habitat conditions.  The quality of river will form the quality of 

shellfish and the shellfish will eventually cause the food borne diseases such 

as gastroenteritis to the consumers. 
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The deterioration of river water quality in Kota Bharu District river is 

strongly correlated to the contamination of shellfish, eventually causing 

gastrointestinal diseases to the consumers.  Bacteria can contaminate shellfish 

tissues at the bed or habitat which is river and also during the preparation and 

selling process.  Final hypothesis shows that the bacteria concentration in 

shellfish at the river bed is found to be higher than at the selling points. 

 

Since C. fluminea or “etak” has become special snack for the 

Kelantanese, therefore only people in this state know how to prepare and 

consume it.  It is extremely necessary to conduct a special study to determine 

the pollution contaminations to avoid gastrointestinal disease among the 

people.  There are about 100 harvesters in Kelantan and about 45 sellers 

situated at Kota Bharu, Tumpat, Pasir Mas and Kuala Krai districts.  About 

two tonnes/harvester/month of “etak” being harvested with an income of 

approximately RM 2,400/harvester/month.  The price of raw “etak” is about 

RM 1.20/kg and the processed “etak” about RM 2.40/kg, which means that 

the sellers will get double the income of harvesters.  There are total 200 

tonnes/month of “etak” being sold and consumed by the Kelantanese.  This 

amount when divided by the total populations of  Kelantan for year 2006 

which is about 1.5 million, makes the Kelantanese consumption of “etak” 

about 5 gram/person/day on average.  This is considered to be a big amount 

being penetrated in to the bodies if adverse contaminants are found in the 

“etak” tissues.  Bacteria can enter “etak’s” tissue in a number of ways, the 

most popular one is entering from the river where its habitat is, and the 

second is through the preparation method of shellfish and depends on whether 

it is being cooked, half cooked or consumed raw.   

 

The way adopted for preparing “etak” is also not very hygienic as 

smoke is used to cook it which only makes it half cooked and is not safe for 

the consumption.  Bacteria or pathogens might get contaminated with “etak” 

during  the selling process as well, because the selling area some times is 

polluted especially at bus stand and road side.  Besides that, the sellers 

themselves are not administered by the Ministry of Health or Department of 
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Health.  There are no routine health check-ups of the sellers to make sure they 

are free from illness or diseases that can contaminate the “etak”.   

 

The other important factor involves the quality of the river which is 

considered as “etak” habitat.  Most of the river water gets polluted by  

bacteria Escherichia coli and fecal coliforms.  Direct discharge of sewage and 

sullage, run off from the feed stalk, floating houses, floating toilet, discharge 

from wet market, discharge from restaurant, discharge from commercial area 

and discharge from urban run-off are the sources of river pollution in terms of 

bacteria. 

 




