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Abstract

The samphng of river water and shéllfish was
conducted “three tiivies between 26 February
and” 20 ‘March 2006 at Sunga; Keétereh, Kota
Bharu Kelagtan. Three sampling  statiofis
were identified for water quality and shellfish
sampimg The obJectlve of fthis study i§ to
detérmine thie cortelation between water quality,
shellfish tissue contaminations and the cases of
gastrointestinal diseases in Kota Bharu. Théfe

are two stages of shellfish sampling, the first

stage wag raw “etak” from the riverbed and the
second ‘stage was processed “etak”. Shellfish
was sent to the bacteriology laboratory of the
Fisheries Research Institute -locatéd in Batu
Maung, Penang and water quality analysis
was pefformed by an. accredited Taboratory:,
Meanwhile, data on thie Bastroititestinal disedse
cases was obtained from- the Department of
Health, Kota Bharu. The results have shown
that, fecal coliform concenttations in the river
water;, recorded” ‘was between: 214.20-721.50
MPN/100m] . (up:stream),.
MPN/100pil;, {rmddle Section). and: 277.80=
574.80° - MPN/100ml: {dovnt-stream).. On | the:
other hard; ‘the bacterial contathination in raw
C. fliminen ot “etak” was. found to be higher
and. the .concentration recorded was between
2450 = 75,000 MPN/100g -(up- -stream); 1,550
151, 500 MPN/100g (middle section) and 1,200
- 49,060 MPN/100g (down<stream): This ‘was
believed due to the filter feeding habit of the:
shellfish where the pollutants get accumuilated.
in the tissues. The fecal coliform concentrations
in processed: “etak” tissues.'was also high- in
some batches while absenit in some of them,
and this was believed to be due to. the pezriod
ofismoking process. The longer the smoke the
more effective is. the elimination of bacteria.
Nine (9) samples wefe analyzed, four (4) of
them contaminated with bacteria. The number of

249.50-791.50,

'2001)

bacteria detected in the processed “etak” ran ged
from 325 MPN/IOOg to 5,125 MPN/lOOg The
data obtained on the incidence of gastrointestinal
disease from 1998 o 2004 m Kota Bharu district
showed that acute gastroenterifis was the highest
number of cases recorded ranging from. 2500 to
4000 cases per year and this was belicved to be
due to the consumption of “etak”, The results
revealed a positive, correlaﬂon between river
quahty, she]]ﬁsh and incidence of gastrointestinal
disease in Kota Bharu.
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Introductmn

Shellﬁsh or; to be spemﬁc freshwater mussels
or sc;enu_ﬁg:ally called Corbicula. fluminea
was. one of.the faunal filter feeders (Chinabut,
et al., 2006; Carlos, et al., 2002; Sarah, et al.,

C. - fluminea, known, as ‘etak’ in the
Kelasitan dialect, can be found Aiving in. the
sandy bottorn of Kelantan’s mam river and the
other nvers mcludmg tnbutanes Th1s partlcular
mussel specres hias become another source of
ecoriomic, actlvrty Where the ‘etak’ is traded
elther in the fresh and raw form or, marmated
and " smoked before se]lmg them as a spack
food, River polluuon rnamly through untreated
sewage and the i 1mproper way of preparing ‘etak’
was the major factors contributing to bacterial
contaminations atid thus was suspected ‘ds the
primary caus¢ of gastroénteritis (T haddeus
and Schwab, 2000: Edward and Hunt, ]982)

For consumption, ‘etak® was usually prepared
by smoking and sun drying and therefore can
be regarded as half cooked. The soutce of
bacteria contamination normally comes from
the unireated and half treated sewage discharge
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from the municipalify area’ and injcludihg'» the

Kelantan, 2003). Muchi of the fresh water was

grossly polluted by the- dlscharge of séwage and '
‘the. rivers . (Formigas:

iridustrial efﬂuents )
Criz, ét. al., 2002 ) and:aeromonas: hydrophila
has been récognized as the potentlal cause
of food—assoc:ated gastmententls outbreaks
(Carlos and Wekell, 2067).
Materials and -MethOds

Study'Stte Thg study area is the Suuga: Ketereh
in’ Kota. Bharu, w ch, flows through as urban
and vﬂlage area (F g-ure 1 IE Three (3) samphng
stations were identif
and determmatlon of nver witer quallty '

Methodology The samplinig of the rivér Water
and ‘shellfish was conducted three times
durmg e - 26 - February o' 20 'Match* 2006
period. The miussels'or C. flumined was scnoped
fronty the river bed from aboat in deep water by

using a specially designed scoop, or on the Hiver

bank in shallow waters before segregating them
from pebibles. Approxnnately tkg-of the mussei

was collected per station where' this was then

divided into two portions of 500g each, one as
fresh and raw sample and the othet ‘as saifiple
to be sthoked apd sun dried. The fresh and raw
“etak’ wai then washed and placéd in 4 sealed
steritizéd plastic -bag while the other portion
was smioked and sun dried a5 -a processed etak’
sample: All $amples were theti kept' in’ ‘ice box
w1th temperauue ma.mtamed at 4"C be“ffore they

Batu ‘Matm ; ’Penang for ana]ysm The analys1s

method adoptéd was that ag'given in the APHA‘

CompenchumofMethodsfor e Microbiolog al
Exammatlon of Foods (Department of Flshcnes ‘
Malaysm 2001 APHA, 1992; Water Resources
Instltute North Carolma State Umvers1ty 1 988)

For the deterrmnatlon of water quallty, sterilized
plastlc bag was tised to store fiver water sample
and kept with ice cubes in a box at approximately
4°C before sending to the laboratory for analysis.

Only one parameter was tested in the analysis
carried out that is the presence of fecal coliform
bacteria in the river by using the APHA 9222
Method. Data on food borne diseases for the
period from 1998 to 2004 was obtained from the
Kota Bharu District Health Départment.

d for shellﬁsh collectlon'

inc Results and Discuossion
wet markets (Department. -of: Environment, =~ Lt

Ini the first sarmpling conducted during the end of

- the wet (ratning) season, fecal coliform in fresh

‘gtak” tissue-was extremely high in ¢oncentration -
raiging from 49,000 MPNA(Og to 151,500
MPN/100g. This was believed to be due to the
sewage and sullage dischatged from the urban
arca and the surrounding villages locdted in
Sungai Ketereh catchment area thiat compounded
with sttface run-off. However, when the second
sampling was done, two,to. three weeks after the
onset of dry Weather the "actena concentratmn
dropped markedly . where the fecal collform
bacferia in the fresh ‘etak: tissue ra.nged from
1,200 MPN/100g to 2450 MPN/IOOg but wag
found to increase s1gn1ﬁcantly to between 4167
MPN/100g to 4 750 MPN/100g when the third
sampling was carried out followmg contmuous
rain for two to three days. (Figure 2); |

With. respect to sinoked ‘etak” as shown im
(Figuré3), fecal coliform concentrations in four
out of nine batches exceeded the microbiological
litnits for .shellfish, especially when. compared
to that of the USEPA Standards of -less than
230 MPN/100g and. that with the EC Directive
of less than 300 MEN/100g (USEPA; 1986;
BC Directive, 2000).. The lowest bacteria
concentration in fresh ‘etak” recorded was five
times higher than: thie USEPA standard-and four
times higher than EC+Directive.. The: results

. of the first'sampling revealed that out:of three
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batches of smoked ‘etak, one. batch, which was
satipled upstream of Sungai Ketereli, was still
contamitiated with - bacteria . (325: MPN/100g).
The résults also showed ihat; éven though the
bacteria concentration in“fresh *etak? Atom
the middle and downstiean ' stativtis was: high
all the +bacteria were eliminated :during the
smoking ‘process. In the second sampling, the
results obtained were similar to those: of the first
sampling where the bacteria was still present in
one ‘of the processed batches but this time the
concentrations of bacteria was miore than eight
times higher than the first one (2800 MPN/100g).
Results from the third sampling alse showed
similar features: as’ previously, except that this
time the bacteria concentration was much higher
than before and two of the batches showed the
presence of bacteria inthe tissues. The smoked
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batches of the mussels obtained from the
upstream and middle section of Sungai Keterch
gave concentrations of 5125 MPN/100g and
4967 MPN/100g, respectively (Figure 3).

From the analysis of the river water quality
similar trends as that exhibited by fresh “etak’
was evident where the concentration of bacteria
in the river water from the first sampling ranged
between 214 MPN/100 ml to 277 MPN/ 100 ml
and the concentration dropped in the second
sampling to between 82 MPN/100 mi to 93
MPN/100 ml, The concentration increased in
the third sampling to between 501 MPN/100ml
to 791 MPN/100 ml (Figure 4). The bacteria
concentrations. was well below the Class II
catégory of the Interim National Water Quality
Standard (INWQS) for Malaysia except for
the third sampling which fell under the Class
Il category (Department of Environment,
1992;1995). From the rtesults shown it can
be inferred that the lower concentration of
bacteria in water possibly was offset by the high
concentrations observed in the mussel-tissues
and was most probably 10 to 30 times greater
than the concentrations in water where the
mussels were collected. This can be explained
by their feeding habits and being filter feeders
over a long period of time: accumulate most
of the bacteria while leaving relatively lower
concentrations in the water. The quality of water
in terms of fluctuation in bacteria concentrations
in riverbeds. populated by the mussels can be
used -as an indicator to..estimate the bacteria

concentration before collecting them to avoid.

consumption of the shellfish with high bacteria
content. Data obtained from the Department
of Health, Kota Bham showed that for. the
pericd from 1998 to 2004, the cases of acuyie
gastroenteritis were the highest for food born
diseases followed by cholera and dysentery
(Figure5). The number of such cases exceeded
3,000 every year except for 1998, where the
number of cases was 2579.

Conclusion

Fecal coliform contamination in fresh C.
fluminea was found to be higher in numbers
(ranging from 1200 MPN/100g to 151,500
MPN/100g) and exceeded most of the standards
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compared to the smoked mussel which ranged
from 325 MPN/100g to 5,125 MPN / 100g. Even
though bacterial contamination was lower in the
smoked mussels compared to the fresh ones
the concentration for some batches:was still
high and exceeded the recognized international
microbiological standards. The level of bacteria
concentrations found is not safe for consumption
especially for: those who have never eaten
this particular type of mussels. Bacterial
concentration in smoked mussel tissues depénds
on how long is the smoking process; the longer
the lower is the concentration. Irrespective of
the length of the smoking process the possibility
of bacteria contamination is very high becavse
the smoking process is conducted in a very
traditional way without really ensuring whether
the miissel is properly ¢ooked or not. Because of
the inconsistent smoking process employed by
the same operator differént batches of smoked
mussel produced differenit degree of bacterial
contamination where some batches can be
found to be free from the bacteria because the
heating temperature used might be appropriate
(exceeding 55°C) while some batches may have
the presence of the fecal coliform bacteria. More
over, different operators operate differently
durifig the smoking process and the possibility
of bacterial contamination is always present. It
is highly probable that the highest incidence of
acute gastroenteritis recorded in Kota Bhatu was
pl.’ﬁsﬂinably due to the consumption of ‘eiak’.
The study revealed that there was a positive
correlation betweéen river water qtjjal'i_ty-,' russel
and incidence 6f gastrointestinal disease: in Kota
Bhiaru.
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Figure 5: Food borne disease cases in Kota Bharu
from 1998 1o 2004

Réferences

APHA, (1992). Compedium of Methods for the
Microbidlogical Examination of Foods: (1992). Third
Edition. (Chapter 24 Sections 24.52,24.61 & 24.71).

Carlos, G., P. Pereira, L. Valle and N. Lagos. (2003).
Quantification of diarrheatic shellfishi poisoning
toxins in Chilean Mussel using pyrenyldiazomethane
as fluorescent labeling reagent. Biological Research.
36(2).

12

120000.0

Concentreion(MPN/1059]

12/02/2005
Samping Dee

Figure 2; Fecal coliform concentrations in fresh
iussels obtained from Sg  Ketereh

$oo0[— BEDk A

100 - - e =

26/02/2006- . 12/03/2008 | 26/03/2008
Sompling bate

| tpSeomuPN/tboml) i ociny

i DOWN-SEGamIMPN/100rmI)

Figure 4: Fecal coliform concentrations in Sungai
Ketereh . :

AT . ¢

Carlos, A. J. and M, M. Wekell. {1988). Potential
sources of Aeromonas hydrophila. Journal of Food
Safery. 9(1): 1122, -

Chinabut, 8., T. Somsiri, C. Limsuwan and S. Lewis.
(2006). Problems. associated with shellfish farming,
Rev. Sci. rech, Off. Int: Epiz. 25(2): 627-635.

Department -of Environment,: Kelantan. (2003),
Laporan Tahunan & Kualiti Alam Sekeliling.
Department of Environment Kelantan Library.

Department of Fisheries, Malaysia. (2001). Laporarn
Ujian Program Kesihatan Ikan: Tanjung Demong
Fisheries Resedrch Institute. Terengganu. :

Department of Environment. (1992). Formation of
water quality criteria and stindard. Phase IV- River
Classification. Ministry of Science and Technology,
Malaysia.

Department of Environment. (1995). Water Quality
Criteria and Standard for Malaysia. Ministry of
Science and Technology, Malaysia.

i
i




Edward, P. L. and ' D. A. Hunt. (1982).. Bivalve
Mollusks: Control of microbiological contaminants.
Bigscience. 32(3); 193-197.

Formiga-Cruz, M., G. Tofino-Quesada, S. Bofill-

Mas, D. N. Lees, K. Henshilwood, A. K. Aliard, A. )

C. Conden-Hansson, B. B. Hernroth, A. Vantarakis,
A. Tsibouxi, M. Papapetropoulou, M. D. Furones
and R. Girones. (2002). Distribution of hitman virus
contamination in shelifish from different growing
areas in Greece, Spain, Sweden, and the United
Kingdom. Applied and Environmental Microbiology.
68(12): 5990-5998.

European Council Directivé, (2000). Microbiological
Limits for Shellfish. EC Directive. 91/492/EEC. -

Sarah, E. H., T. Wong, P. Allen, T. Ford and P. R:
Epstein (2001). Marine Swimming-Related Illness:
Iniplications for Monitoring and Environmental
Policy. Environ Health Perspect. 109, 645-650.

Thaddgiis, K. G. and K. J. Schwab, (2000). Foodborne
Infections Vectored by Milluscan Shellfish. Current
Gastroenterology Reports. 2(4); 305-309.

United State Environmental Protection Agency,
(1986). Microbiological Limits for Shellfish. USEPA.
EPA-821-R-97-004 '

Water Resources Institute, North Carolina State
University (1988). General Procedures for Removing
Edible Tissues from Shellfish. UNC Sea Grant
Publication.

13



