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The study was conducted to ass€ss the bacteriological hazards in toth raw and processed tiger

shrimp, Penaeus monodon from four different regions of Bangladesh. A total of 36 shrimp samples

werc randomly sclectcd for this bacteriological analysis. In raw samplcs, total bacterial count (TllC)

werc 4.5tlxl0sclu/g, 3.Ttlxl$clu/g, 3,95xl0scftr/g and 4.38x10scf'u,/g, whercas, total coliforms (TC)

werc 32.66 MPN/g, 20 MPN/g, 36.66 MPN/g, and 22.33 MI'N/g from Cox's B:uar, Khulna, Satkhira

and Bagerhat respectively. l'8C loads in processed samplqs (!'rozen hlock and [II-,/SO IQI') were

reduced to 65.367o, 64.81Va, 73.92Vo,7O.77 o/o in frozen block and 71.49o, 64.024o ' 68.86o/a ' 69.63%

in lQl- shrimp samplcs frorn Cox's llazar, Khulna, Satkhira and Bagerhat respectively. Total

coliforms werc reduced to 54.1J7 Vo. 30.00o/o, 60.000/o and 34,MVo in Frozcn block and 5E.147o,

31.7 ok,60.01o/a and 47,'lEVo in IQI' shrimp samples. Faccal coliforms were lcss than 3 cfu in all raw

and proccsscd samplcs, Pathogenic bactcria Escherichia coli, Salmanelln sp. and Vibrio cholerae

wer€ abs€nt in all raw alld process€d samples. ]'inditrgs of th€ presenl study sugge.sl lhat shrimp may

bc contaminated with pathogenic bacteria at any steps of post haryest procedure. Ihe (IIACCP)

principlcs should be more strictly maintaincd to reduce bacterial load in processed shrimps and

kccp thc quality of shrimp of international standard,
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l.avorable climatic condition and geographical location of the

counky blcssgd Bangladcsh with vast fishcrics rcsourccs.

Irishcrics scctor is thc sccond highost oamcr of forcign

oxchangc and shrimp is thc main exportcd products

contributing about tl5'25 of lhc total cxports of lish products of

Ilangladeshl. Shrimp pr<xluction of Bangladcsh has incrcasod

stcadily ovcr thc last 20 ycars from 72,t109 mctric tonncs in

1986-lt7 to 223,095 mcric tonncs in 2007-08 in which culture

based production contribulcs to 42.23a/o of total production.

Shrimp exports have also grown steadily from 19,224 tonnes

in I(;q2 .9J to 49,907 tonnes in 2007 082.

'l'o 
ensurc safb and quality product major seafood importing

countries haye intoduced hygiene regr ation irnd legislation.

Pcriodically, USA and EU countrios with a vicw to improve

quality of impo.ts havc laid down now rcquircmcnts. On July

30, 1997, thc Europcan Commission banncd imports of lishcry

products from Bangladcsh into tho EU (EEC 1997) as thc

rcsull of European Communily inspoctions of scafood

proccssing plants in Bangladcsh. Frozcn shrimp cxport to EU

markct was zcro in bctwcen August to Dcccmbcr, 1997 duc to

lhi\ han on scafood from Bangludcsh'. ConLinuous awarcncss

rbout safoty, quality and for quality determination the USFI)A

HACCP (Hazard Analysis and Critical Control Point)

rcgulalion bccomes mandatory on Decembcr 18, 1997 and

seafood shipped 10 llre USA after December i7, 1997 will

have to be processed under HACCP plan in compliance with

rcgulation4. Kceping the abovc things in view, thc prcscnt

study was carricd out to cyaluatc bacteriologioal loads in black

tigor shrimp (Penaeus monodon) from four major pruluction

sitcs of Bangladcsh.

A modcrn shrimp processing plant wils sclcctcd from each

sampling sitc for pacteriological assassmcnt of shrimp

samplcs, which had modcm shrimp cooking faoilities with iut

approycd IIACCP plan. The processing plant had bccn

regularly monitored and verified by respective competenl

authority. 
'lhe 

sample collection sites, sample condition and

numbcr of samplcs coosidcrcd arc summ;rizcd in Tablc 1. .

Raw shrimp samplcs wcrc collcctsd at thc gato of thc

proocssing plnnt. Ttrc plant purcha.sod shrimps arc brought to

the proccssing plant in boxcs by insulated lruck. On arrival oI

raw material a code was given according to the purchase date,

center and arrival number. Among these received raw

Shrimps, thrce szrmples were takcn randomly and brought to

tho laboratory of thc proccssing plant by a storilc pliLstic bag to
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'lablc 
l. Shrimp sampling sites awl number oJ samples examined

(i'ndiln)n ol Samplc Numbcr

Ihc rncan bactcrial loads worc comparcd using ANOVA

fullowod by 
'fukey's post hoc lbr multiplo comparisons.

Statistical sollwarc SPSS vcrsiott 16.00 was uscd to analyzc

dala wilh thc lcvcl of signii icancc at p<0.05.

Quanlitatiye analysis of bacl{jrial populittion was conducted to

assess the bacterial load botweon the raw shrimp and processed

shrimp. In this invcstigation, bactcrial load of finishcd shrimp

ftorr two conm('nly uscd sirrimp proccssing mcthods (Hl-/So

frozcn block and llL/SO IQF) was compared with thc

baclcriological loads of raw shrimp samplcs which wcrc

collccted liom four main Shrimp production regions ((bx's

BurLr, Khulna, Satkhira and llagerhat) in Bangladesh.

Total bactcrial count (TBC) of raw shrimp from Cox's Bazar,

Khulna. SuLkhira and Brgcrhat w s 4..5t{^l(,5:}2 4(lx l l)1r"lr-r,/g.

3.78x.105t9.20x1O3cfu/g, 3.95x105t4.5ltx10lcfu/g and

4.38x105t9.38x l0rclu/g rcspcctivcly. In other studics. lotal

bacterial counts frorn 1.4x1051g to 2.6x107/g, with a maiority

of shrimp samp)es in between 106-10?9 (45.5olo) ancl 105-

106/g10- This study also lbund total bactcdal counts rangin8

from 105-108/9 for raw matcrials usod in slrrimp proccssing"

I;onseka et al.ll rcportcd counts of lOqg for shrinlp. Grccn ?l

al.12 pcrformcd thc quantitativc studics on bacteriil ol rcccjvgd

shrirnp in plunl Jnd rcp'rrted that counts rirne.co l ionr lOr lu

l07cfu,/s.

Total Coliform in Raw, Frozen blo(k and IQF

5hrimP

t lcad trss/ Shcll On (Bl HL/So, l:rozcn block)

l lcad I rss/Shcl l  OD ( l ] '1 .  l l l /SO, lQl)  lQl i

llcJd Irss/ Sircll (h (IlT. 1ll./S(), liorcn block)

I tcxd Less/Shcll On (B-1. I II"/SO, lQ|) lQIl

llcad lrjssr Sl,cll On (B L III"/SO. Frozon block)

l tcad i rss/Sbcl l  ( )n ( l l  r  I lUso, IQr ' )  IQF

IIc&t [ .ss/Shcl l  On ( I }T.1[" /SO, lmzcn block)
Ilcad Lcsslshcll (h (B'f. IIUSO, IQF) IQI'
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isolate baclsria. Thc finishcd products llcad Lcss/ Shcll On
(ll l-/SO, tirozcn block) Frozcn block and llcad Lcss/Shcll On
(Hl,/SO,IQF) shrimp samples were identilied according to

codes and three samples liom both products wore brought to

thc laboratory with stc lc plastic bag ior bactcriological

analysls.

Bactcrrological cnumcration was conduclcd accordinli to

tCMSIrs 5 and USFDAe rccommcndcd mcthods. Standard plate

count (SI'C) was perlbrmed by pour plale melhod using plate

count agar (PCA), which was incubated at 37a10 C fbr 48,r2h.
'Ii)tal 

colilbnns iurd Iccal colilirrms wcre cnumcratcd by most

probablc nurnbor (MPN) tcchniquc. For isulation. irntl

cnumcration <tl SalnoneLla sp., Xylose Lysinc Dcsoxycholatc
(Xl.l)) and llr i l l iant Grccn Agar (116,4) wcrc uscd and for

biochemical conlirmation, Urease test, lndole test and

Serologica) test \\,ere donc.'friple Su1:a. iron Agiu ('l'SI) and

lolo 
'tr 

ryptonc ('Iryptophanc) broth containing 30g NaCi / litre

wcrc urcd for isofation and enumgratio[ <tl Vibrio cholerae.

l-{uryi Sulphalc 
'l'ryptosc 

(i,ST) broth was uscd lor isolation

o[  f t th t , r . 'h i , t  r ' , . , / i .  A l tc r  incubat ion  a t  ]5= l "C fo r48 :2h .  thc

broth lube that showsd gas produotion was selected and a

itxrp-tull of the brotr culture was translered to t1C broth thal

was lurlhor incubatcd at 45.5t0.2('C for 48:t2h. (iassing tubc

w.rs sctcctcd l'ot' I: t:oli cnulrcration using rnost probable

numbcr (MPir* ) nctho<i.

tr'igwe l.'I'BC in llaw, Iirozen block urul IQI" Shrimp cttlletted

from Cox's Bazar, Khulna, Satkhira and lJagerhqt. Ilars (mean

! SEM) teith diJkrenl letters ore signiJicantly dillerent
(n<0.05 )

T C n a r

Co{s baar Khulna sakhna

Figurc 2. Totol coLtforms (7C) in krw, HI,/SA F-rozen bbck
qnd H)/SO IQI'' slqlmp Jiom Cox's bazartr. KhuLna, SQtkhira

antl llagerhat. Ilars (Mean t StM; MI'N/g) with dtfrerent

Letlers dre signirtcanlly di.Iferent (p<0.05)

'fotal 
bacterial count (TIIC) was reduced by 65.360/o,64.81"/,',

73.929o afi 7O.77o/o wlt}' HI-/SO frozen block method.and

71.15vo. 64.02Va,6tl.u6, and 69.63Vo with HL/SO IQF in

shrimp siLmples from Cox's Bazar, Khulna, Satkhira and

Bagsrhat rcspectivcly. Thcsc reductions wcre due to washing,

chifling, dchcading, pccling and dcvcining, frcczing, glat)ng.

Shrimps washed wilh polable chilled water (4"C). resulted

43olc' reduction in bacteriirl counts.'fhe bacterial count of

dchcadsd washcd shrimps was much lowcr than thc rcports of

Figorrr, who desoribcd that dehcading oI shrimps has lcad to

rcduction of bacterial counls by 75olo. This less rcduclion was

probably due to dclay of icing and dchcading which causcd
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prolileration ol bacteria and spreading from the head to thc
rcst ol thc botly ol shrimp. Koseki and lsobela observed that
on tlre black tiger shlimp (!,<;naeus morutdon) the combincd
trcatmonr of disti l lcd watsr (350C,2.5 min) folkrwcd by
oronatcd watcr (5 ppm,2.5 rnin) had thc srwrc bactoricidal
ollcct as trcatjncnt with ozonatcd water (5 ppm,5 min) or
sodium hypochlo.ite (NaOCI,200 ppm, 5 min), giving a
rcduction in baclcria numbcm ot | .2 to 1.4. log clu/g. I_ayrisse
and Matchosl5 stalcd that deheading and good manu*acturing
practiccs would kccp ths total bactcrial counts of procossctl
shrrrrps to a rcasonably low lcvcl. After washing thc shrimp
was gradcd lbr cxport manually according to buycr's
spccification. Contamination liom the hand ol the sradcrs and
(ulrirrl \urti l !t:s mrghl r.. lusc. lhc cxcess bacterii l irLrnd in
cxpo( graded shrimp. It is reportod that during processing
stcps bacterial nunbers and typcs wcre incrcascd on sorting,
pccliug, grading arrd packing ald dccrcascd on washing,
cooking and lieczing stagosL6. With propcr washing (usc of
clean. potable. chilled water) the bactcrial load of shrimps can
be reduced by as many as 657"17-le.

'Iotirl 
colifirrrns in raw sh.imp from Cox's l]azar, Khulna,

Satkhira and llagcrhat wcrc |t2.66t120 MtNlg,20t2.64
MPN/g. 36.66t1,2{) MPN/g and 22.33r.t}tt MpN/g
rcspcctivcly. Total coliforns in llLlSO Fiozcn block Shrimp
I r , rm Cor 's  l lauar ,  Khu lna ,  Satkh i ra  und t la lc rh  l  wer l
l r ' .1 .646 \41 ,N/g .  l ) '2 . . i t )  Mt , \ /g .  14 .6 i t t .202 Mt ,N/g  an t t
1,1.661 0.33 Mt,N/g respectivcly.' lbtal coliform in HUSO
IQI; Shrimp from Cox's Bazar, Khulna, Satklrira and llascrhat
u J \  l 4 . l ) l ) , 2 . ( r  M P N i g .  1 3 . ( , 7 { - 1 . 2 ( } 2  M P N / g .  t 5 . t t j : l ) . 8 8 2
MPN/g and. 13.55 t.1.2 MPN/g. A 13t incidcncc factor during
proccssing reveals a largc achievemcnl. in quality and good
f-ield in peeled product2o. Washing with chlorinaLed water
rcducoti 70% bacterial load2l. Ilut thc proo,.rssing plant did not
usc chlorinc in the washing watcr for shrimp it accordance.'Ihc 

total r:oiifirrms ald lccal colilorms in HUSO lrozon block
shrinp product and lli-iSO lQtr Shrimp product werc undcr
thc srandard ,imit.

liaccal colilbnn was lcss t.han 3 clu in raw, Ill-lSO Frozen
block and IQP Shrimp Sarnplcs. 

'l 
he limir is not harmful to

lrcirlth of hurnan. Salnonelkr sp. which oauscs infbction such
lls gastro-cnlgritis an<j cntcric levcr in man. was abselt from a
sauplc o1 25g during fhc prcscnt study. Salmonella sp. wns not
detcctsd in sirrirnp samples from an1 stage of processing.
Although the rcsults oi the confirmative Selmonclla test werc
negativc lix all samples but it was positive when inoculated
witb Salmonclh sp. incubatcd for 24 hours at 370C. Thus thc
rcliability of tho ncthods was dcmolst-ratcd ard the nc[ativo
rcsults ol Sa/rr,zrrl/(r \p. Ibr shrimp gul bantl surfacc wcrc
confirmed.

'l 
he result in this study indicates thal V, cholerae was absent in

the siulples testod suggesting that its occurrence was not
corrclatcd with othcr microbial indicators of ferccal pollution22.
Irrom Slatistical analysis (Paircd samplc T-tgst, at 5o/o leval o[
significancc), it was found that TBC and TC (Total coliforms)
nerc significantly varied with raw und processed samplcs
(Ilt./SO. Frozen block and HI-/SO. lQIr) but't'IlC and 

'lC

wcre not significantly varied between HI-/SO. F'rozen block
and HL/SO. IQF shrimp samplcs. Thc prcsont study also
conducted in a factory having traceability chccklist, hazard

analysis workshcct and HACCP plan ftrnn. From thc prcscnt
analysis, it is clcar that cvcry stcps of proccssing havc to rcach
thc possiblc potcntial htzards, thcir significant jusdfication for
inclusion and exclusion as a significanl h2vard, prevontiye
mcasures applied to prevent or reduce and eliminate thc
si[inilicant hazard of biological, chemical and physical in
nrLl.urc. l'hc prcscnt study suggcstcd that shrimp may bc
contaninatcd with bactcria at any stcpn of post harvcsting
proccdurc. So, IIACCP should bc maintaincd propcrly in
procossing industry to reduce tie bacterial loads in processcd
shrimps.
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