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Pencirian Bakteria Koliform dari Etak Salai dan Hidup (Corbicula fluminea) yang 
 Dijual di Kota Bharu, Kelantan 


ABSTRAK 


Sehingga  kini,  masih  belum  ada  maklumat  pangkalan  data  tentang  pencirian 
 bakteria  koliform  yang  dipencilkan  dari  Etok  (Corbicula  fluminea)  salai dan  hidup  di 
 Malaysia.  Maka,  kajian  ini  telah  dijalankan  bagi  menyediakan  maklumat  mengenai  ciri 
 fenotip,  pola  rintang-antibiogram  dan  logam  berat,  dan  genotip  bakteria  koliform  tersebut. 


Maklumat  pangkalan  data  kini  mungkin  berguna  untuk  kajian-kajian  masa  depan  dalam 
 analisa  klinikal,  terutamanya  dalam  kajian  epidemiologi,  tujuan  profilaktik,  dan  pelan 
 pengurusan kesihatan awam. Bakteria koliform yang dipencilkan dari sampel Etok salai dan 
 hidup  menggunakan  agar Eosin  Methylene  Blue (EMB), Thiosulphate  Citrate  Bile  Salt 
 (TCBS), Glutamate  Starch  Pseudomonas (GSP), Xylose  Lysine  Deoxycholate (XLD)  dan 
 Cytophaga  agar  (CA).  Pengenalpastian  bakteria  dikendalikan  menggunakan  ujian 
 konvensional  biokimia  dan  disahkan  dengan  alat  pengecaman  bakteria.  Pola  kerintangan 
 antimikrobial  dilakukan  dengan  kaedah  penyebaran  disk,  pola  kerintangan  logam  berat 
 (kadmium,  kuprum,  raksa,  dan  zink)  pula  ditentukan  dengan  kaedah two-fold pencairan 
 agar.  Sifat  genomik  bakteria  dikaji  melalui  random  amplified  polymorphic  DNA  - 
 polymerase  chain  reaction (RAPD-PCR).  Dengan  empat  jenis  primer  (785,  786,  795,  dan 
 OPA-11),  data  matrik  dianalisa  dengan  perisian  NTSYS  (versi  2.1).  Dendrogram  dibina 
 dengan  kaedah  unweighted  pair-group  method  with  arithmetic  means  (UPGMA). 


Keputusannya,  sejumlah  56  bakteria  koliform; Aeromonas spp.  (n=11), Escherichia  coli 
 (n=7), Edwardsiella  tarda (n=11), Flavobacterium spp.  (n=6), Pseudomonas spp.  (n=8), 
 Salmonella spp. (n=5), Vibrio cholerae (n=4), dan V. parahaemolyticus (n=4) dipencil dan 
 dikenalpasti. Julat jumlah unit pembentukan koloni (CFU) bakteria daripada Etok salai dan 
 hidup  masing-masing  dari  9.35×105  dan  1.81×107  CFU/ml.  Nombor  paling 
 berkebarangkalian  (MPN)  bakteria  kedua-dua  sampel  ialah  ≥2400  MPN/ml. 


Keseluruhannya,  indeks  kerintangan  kepelbagaian  antibiotik  (MAR)  Etok  hidup  adalah 
 tinggi  (p<0.05)  (0.44±0.20)  berbanding  Etok  salai  (0.34±0.03).  Namun,  sampel  tersebut 
 menunjukkan telah  terdedah  kepada  antibiotik yang diuji. Ujian kerentanan antibiotik bagi 
 bakteria  dari  Etok  salai  dan  hidup  terhadap  19  antibiotik  menunjukkan  55.0%  dan  50.3% 


sensitif,  11.2%  dan  6.7%  pertengahan  sensitif,  33.8%  dan  43.0%  tahan  rintang.  Namun, 
 kesemua pencilan bakteria tersebut tahan rintang terhadap kesemua logam berat yang diuji. 


RAPD-PCR  bakteria  daripada  Etok  salai  dan  hidup  adalah  heterogen  dan  genetik  yang 
 pelbagai  berdasarkan  peratusan  kesamaan  (masing  –  masing  berjulat  42.9  –  83.3%  dan 
 30.6 – 89.0%); julat jarak genetik masing – masing antara 0.167 – 0.571 dan 0.111 – 0.695. 


Keseluruhannya, kajian ini menunjukkan jangkitan bakteria koliform terhadap sampel Etok 
salai dan hidup adalah tinggi, yang mana tidak selamat untuk penggunaan manusia. 



(15)Characterization of Bacteria Coliform in Smoked and Live Asian Clam (Corbicula 
 fluminea) Sold in Kota Bharu, Kelantan 


ABSTRACT 


Up  to  date,  there  is  no  database  information  on  the  characterization  of  bacteria 
 coliform  isolated  from  smoked  and  live  Asian  Clam  (Corbicula  fluminea)  in  Malaysia. 


Thus,  this  study  was  carried  out  to  provide  information  on  phenotyphic  characteristics, 
 antibiogram  and  heavy  metal  resistance  pattern,  as  well  as  the  genotypes  of  the  bacteria 
 coliform.  Current  database  information  may  useful  for  future  studies  in  clinical  analysis 
 especially  in  epidemiological  study,  prophylactic  purposes,  and  public  health  management 
 plans.  Bacteria  coliform  were  isolated  from  smoked  and  live  Asian  Clam  using  Eosin 
 Methylene Blue (EMB) agar, Thiosulphate Citrate Bile Salt (TCBS) agar, Glutamate Starch 
 Pseudomonas  (GSP)  agar,  Xylose  Lysine  Deoxycholate  (XLD)  agar  and  Cytophaga  agar 
 (CA).  Bacterial  identification  was  conducted  using  conventional  biochemical  tests  and 
 confirmed  with  a  commercial  identification  kit.  The  antimicrobial  resistance  pattern  was 
 tested using a disk diffusion method, the heavy metal resistance pattern (cadmium, copper, 
 mercury,  and  zinc)  was  determined  using  two-fold  agar  dilution  method.  The  genomic 
 properties  of  the  bacteria  were  studied  by  a  random  amplified  polymorphic  DNA  – 
 polymerase chain reaction (RAPD-PCR). By using four primers (785, 786, 795, and OPA- 
 11),  matrix  data  were  analyzed  using  NTSYS  software  (version  2.1).  Dendrogram 
 constructed from unweighted pair-group method with arithmetic means (UPGMA). Results 
 showed 56  isolates  of  bacteria  coliform  namely; Aeromonas spp. (n=11), Escherichia  coli 
 (n=7), Edwardsiella  tarda (n=11), Flavobacterium spp.  (n=6), Pseudomonas spp.  (n=8), 
 Salmonella spp. (n=5), Vibrio cholerae (n=4), and V. parahaemolyticus (n=4) were isolated 
 and identified.  The  total  colony  forming  unit  (CFU)  of  the  bacteria  from  smoked  and  live 
 Asian  Clam  ranged  from  9.35×105 and  1.81×107 CFU/ml  respectively.  The  most-probable 
 number  (MPN)  of  the  bacteria  from  both  samples  were  ≥2400  MPN/ml.  The  multiple 
 antibiotic  resistance  (MAR)  index  in  live  Asian  Clam  were  significantly  (p<0.05)  higher 
 (0.44±0.20) than the live Asian Clam (0.34±0.03). Results indicated that the samples were 
 under  high  risk  exposure  to  the  tested  antibiotics.  The  antibiotic  susceptibility  test  of  the 
 bacteria from smoked and live Asian Clam to 19 antibiotics showed that 55.0% and 50.3% 


were  sensitive,  11.2%  and  6.7%  were  intermediary  sensitive  and  33.8%  and  43.0%  were 
 resistant  respectively.  All  bacteria  were  resistant  to  all  tested  heavy  metals.  RAPD-PCR 
 revealed  that  the  bacteria  from  smoked  and  live  Asian  Clam  were  heterogenous  and 
 genetically diverse based  on the percentage similarity ranging from 42.9–83.3% and 30.6– 


89.0%  respectively  with  the  genetic  distance  ranging  from  0.167–0.571  and  0.111–0.695 
respectively.  Overall, the study shown that the smoked and live Asian  Clam samples  were 
highly contaminated by bacteria coliforms which were unsafe for human consumption. 
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 CHAPTER 1 


INTRODUCTION 


1.1 Introduction to Asian Clam, Corbicula fluminea 


Asian  Clam  or Corbicula  fluminea (Müller,  2003)  is  one  of  the  filter 
 feeder bivalves.  Asian  Clam  is originally  native  to  South-East  Asia,  Africa  and 
 Australia  (Munjiu  and  Shubernetski,  2010).  Based  on  Jueg  and  Zettle  (2004), 
 taxonomy of C. fluminea is as follows: 


Kingdom  :  Animalia 


Phylum  :  Mollusca 


Class  :  Bivalvia 


Subclass  :  Heterodonta 


Order  :  Veneroida 


Suborder  :  Sphaeriacea 
 Superfamily  :  Corbiculoidea 
 Family  :  Corbiculidae 


Genus  :  Corbicula 


Species  :  Corbicula fluminea 



(17)Figure 1.1: Live Asian Clam or Corbicula fluminea 


Asian  Clam  otherwise  known  as  "golden  clam,"  is  a  freshwater  bivalve 
mollusk  with  a  yellow-brown,  light  brown  to  black  in  color  with  distinctive 
elevated,  evenly  spaced  concentric  ridges  on  the  surface.  It  is  small  bivalves, 
averaging  less  than  1.5  inches  with  an  oval  triangular  shape  (Figure  1.1)  (Park 
and  O’Foighil,  2000).  Asian  Clam  can  be  found  living  in  the  sandy  or  gravel 
bottoms of  rivers  including  tributaries,  with  the  posterior  third  of shell exposed 
above the substratum. It has very short siphons and consequently must live at the 
sediment  surface  (Munjiu  and  Shubernetski,  2010). Asian  Clam  can  filter  up to 
one  liter  of  water  per  individual  per  hour  (Way et  al.,  1990;  Silverman et  al., 
1995).  It  draws  water  in  over  its  gills  through  the  beating  of  cilia.  Suspended 
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food like phytoplankton, zooplankton, algae and other water-borne nutrients and 
 particles  are  trapped  in  the  mucus  of  a  gill,  transferred  to  the  mouth,  digested 
 and expelled as feces. 


1.2  Importance of Asian Clam, Corbicula fluminea 


Asian  Clam  is  an  ecologically  and  economically  important  freshwater 
 shellfish  in  South-East  Asian  region  especially  in  Malaysia  and  Thailand.  In 
 Malaysia,  Asian  Clam  is  one  of  the  most  numerous  harvested  freshwater 
 shellfish for consumption in several states such as Kelantan, Terengganu, Perak, 
 and  Pahang.  In  general,  there  is  growing  demand  for  Asian  clams  in  Malaysian 
 markets,  although  it  is  least  known  or  simply  neglected  by  most  Malaysians. 


However,  in  Kelantan,  Asian  Clam  or  known  as  “Etok”  in  Kelantan  dialect  is 
 one  of  the  most  popular  foods  especially  the  smoked  Asian  Clam,  where 
 Kelantanese  treated  it  as  a  favorite  pastime  snacks    (Figure  1.2).  Mostly,  in 
 Kelantan, smoked Asian Clam can be purchased in many places like the markets, 
 night markets, and even at roadside stalls in Kota Bharu, Pasir Mas, and Tumpat 
 district  areas  (Figure  1.3).  Therefore,  the  Asian  Clam  industry  offers  great 
 potential to the  state  in  terms  of  increasing  the income  of  small-scale  fishermen 
 faced with dwindling catches. 


Since  Asian  Clam  has  become  special  snack  for  the  Kelantanese, 
therefore  only  people  in  this  state  know  how  to  prepare  and  consume  it. 



(19)Traditionally,  the  Asian  Clam  industry  in  Kelantan  has  been  carried  out  on  a 
 small-scale  basis  of  enterprise.  According  to  the  local  smoked  Asian  Clam 
 vendors,  demands  of  this  species  keep  increasing  over  the  years.  Since  Asian 
 Clams  in  Kelantan  are  exploited  due  to  sand  mining  project  all  along  the 
 Kelantan’s  main  river,  most  of  commercialized  Asian  Clams  were  imported 
 from  Pahang,  Terengganu,  and  even  Thailand  by  local  vendors.  About  two 
 tonnes  of  fresh  Asian  Clams  were  imported  per  vendors  per  month  with  an 
 income  of  approximately  RM  2,400/vendors/month.  The  price  of  raw  Asian 
 Clams is about RM 1.20/kg  and  the processed  Asian  Clams about  RM 2.40/kg, 
 which  means  that  the  vendors  get  great  income  in  this  industry  (Asian  Clam 
 vendors, personal comm.). Smoked Asian Clam is considered as an appetizer; it 
 is light yet delicious meal to start. 


1.2.1  Preparation of Smoked Asian Clam, Corbicula fluminea 


Traditionally,  the  preparation  of  smoked  Asian  Clam  is  very    simple 
where  they  were  gathered  and  cooked  by  roasting  it  on  a  small  fire  after 
marinating it in a paste made of salt, blended  with lemon grass, shallots, ginger 
and  garlic.  The  marinating  process  takes  at  least  fifteen  minutes.  According  to 
the  smoked  Asian  Clam  vendor,  before  marinating,  the  Asian  Clam  must  be 
washed cleaned and soaked in clean water so that the Asian Clam purged out all 
mud and sand particles from its body. Soaking it over a minimum of three hours 



(20)5 


is  necessary  and  overnight  will  be  best.  Then,  roasting  over  a  small  fire  on  a 
platform  raised  2.5  feet  above  the  floor.  The  platform  is  made  of  long  split 
bamboo  pieces  spaced  close  enough  to  each  other  to  prevent  the  Asian  Clam 
from  slipping  through.  Over  a  slow  fire,  the  Asian  clams  are  constantly  turned 
with a  piece  of  plank  attached  to  a  wooden  handle.  The  constant  turning  over  is 
necessary  to  ensure  evenness  of  exposure  to  the  heat  below  (Smoked  Asian 
Clam  vendor,  personal  comm.).  Ten  to  fifteen  minutes  of  roasting  is  enough 
before  make  it  ready  for  consumption.  Smoked  Asian  clam  can  be  taken  as 
snack or as cuisine meal with rice. 
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