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Analysis of Vibrio cholerae Risk Profile in the Black Tiger Shrimp’s

Production Chain
Poonsap Virulhakul', Niracha Wongchinda’, Kanokphan Srimanobhas’

Warapa Mahakarnchanakula, Sudsai Trivanich’

Abstract

The Vibrio cholerae risk profile in the black tiger shrimp's production chain was
delermined as an archetypal model applicable to fish and shellfish.  Aftribute leading to
contamination, growth and survival of the pathogen were examined. Scientific information and
actual prevalence of V. cholerae occuring in Thailand were reviewed. The risk profile of Vibrio
parahaemolvticus in fish and fishery product, evolved by Specific Working Group on
Microbiological Risk Assessment, provided the necessary technical support for the discussion
paper used by the 35" Codex Committee meeting on Food Hygiene in 2002 was used as a
model. V. cholerae risks along the production chain were analyzed using the 2-way combination
of risk and severity for safety of consumers of Codex guideline. The various sources of
contamination {e.g., water in shrimp pond, water used on farm and ice) were examined. Measures
and recommendations to prevent V. cholerae contaminating shrimp were proposed.

it was found that V. cholerae nonQ1inon(C139 occuring in the environment both in
freshwater and brackish water as contamination was found in farmed shrimp. Not only farm
product could contaminated at source, untreated surlace water used for cleansing of the product
by all pre-processing establishments was also a potential source. Ice bought from ice making
plants used in fish market, wet market and in freezing plant was contaminated with V.cholerae
nonO1/non0139 as well. Cross contamination in the (reezing plant may be occurred by food
handlers, materials directly contacted shrimp including water and ice.

Risk profile analysis of shrimp’s production chain showed that “major” risk of V. choferae
contamination could be imposed during farming, cold-shocking of shrimp, size-grading on farm
and at wet shrimp market, owing largely to the use of ice and unhygienic transport and handling.

Pet, e.g., rat and cockroach, could be a source. Cross contamination may occur at a restaurant

Key words: risk profile, Vibrio cholerae, production chain, black tiger shrimp
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where ice and food handler's practice was unhygienic.

Based on the findings, a guideline has been proposed for curbing the incidence of this
highly contagious pathogen. Public agencies (e.g., Department of fisheries, Department of Health,
academic institutes, Sub-district Admistration), the private sector (e.g., farmers, farm owners, cold
storage, processing plants, cooperatives), supporting agencies (e.g., Department of Public
Transport, Department of Internal Trade all have roles to play. Promotion of Good Aquaculture
Practice (GAP), Code of Conduct (CoC) at the shrimp farms as well as the implementation of
Good Manufacturing Practice (GMP) at processing establishments will help reduce the
contamination. A mandatory implementation of HACCP by all Freezing plants, good hygiene
practice at all domestic markets, food shops, restaurants could reduce of even eliminate cholera
contamination. Good handling is also applicable to households where consumption of raw food

should be discouraged.
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cho/erae'l,uﬂumu‘[samumms‘n:Lmvdtﬁanu-‘ﬁuﬁam‘sﬁaaanﬁé&lumn‘gdmwmmuﬂma:mﬂ
naeaailutanaz 041 vandauvafidodalseasla Taedaiiasunsnszanelyludouaadanudinu
Hannfuiaauazatms arwsanuuduammamsssnaves V. cholerae 2o fhauilsisanai
m'sﬂmﬁamjaamma mwsumsﬂmﬂawﬂaawau'luamm'lmun u 1 wa uazian mmwmmaa
dfiimsdwilon sanamissiiadug ;Jmmmmnm@msﬂmﬂaumw Tagawizinld dwdonas
anfevatffudaeTns agpuazaAmE (2543) IBNUMTATIIND V. cholerae nonO1fnon0139
mummwmulummmme UAWSEURS 1w 11 aragrdadiusoaz 11 ualswumstwilen
14849 V. cholerae 0110139 ua’lmmﬁwna‘[sﬂmmsmuwElummswwuﬂsmmmmUlwﬁﬂl,ﬂa's
snSEanusliwida V. cholerae 0110139 Uaz V. parahaemolyticus lua1ms wananilanfiad
WAZUT ('l;iﬂmngﬂﬂwuw) @SAANL V. cholerae nonO1/ non0139 5 maWuFlunnsiaiuidu o)
Tng W 9% LeEla NSIUBIRIT
nsmﬂs,m'l,ﬂmfawmmwwummJaaammua WRAS T EIROn SILAlEBHUNTIAY B9
nangIna 2545 WU V. cholerae nonO1inon0139 Tufenandnusifianudis 1uan 14 fatnsanega

amam%m 481 @283 faldusana: 3 zmm’mvluwuL"ﬁau'luwam,nmennanmmwﬂmmman




=~ a ar il 1 VoM v ]
ui9d o 255 danbn (Jewanin Lab  Wldmound) wazannwgladaTawy V. cholerae lu
3

ol L

= Qs as r.:’ A o % Gy Qe L9 + a - = o P
auﬂ’lammﬂmmﬂmnﬂs:msﬂ‘nungnnnnumn‘lmm QGQ@W@’]LL‘TTLU@T]LL‘UJ AIATTIIN 1

= =, s @ 3" =t c 4 Qs G -
AN 1 Nﬂﬁlﬂm"ﬁ’ﬂﬁl'{%’]uﬁ%ﬂﬂﬂLL‘II\‘i'I’Iﬂﬂﬂﬂﬂ%Tﬂﬂﬂﬂﬂ'lwq‘[‘iﬂ WWadIINAITIIWUNTT

s L2
tuitlowuas V. cholerae AILALABKANUIAN 2543 ﬁmﬁaqumﬁug 2544

F1aud 1daw 1 HROA AT AR ¥

1 Hunen 2543 s enudi
2 Junay 2543 wnTnaanulesulanui
3 Tuna 2543 Uruoananugibonuds
4 WIBIAN 2543 nonasutibanuds
5 Sinunu 2543 winnalsutifianuia
G . @IvnaL 2543 TanandusLianug
7 NUBDW 2543 Manadumianui
8 WOEINIUW 2543 winmouTanuis

9 TWINAN 2543 Tenanenuiibianis
10 NUMWWE 2544 Aenaausiianii

i AalRIINTIHNUY e amn'r‘aq‘[mmum:mwmﬁl’aﬁ

2. a3AUsznauvad Risk Profile
2.1 ANWMzT3 V. cholerae WATELWKE

V. cholerse wianizuniulagivlddndaaiinng Taagluwaed vibrionaceae Lilwuuaiiiy
unsway jduva Tdsea 2wim 05 Tulasiums X 1.5 - 3.0 lulanway iy luanwdiuazlaid
gima hiadeaved wiandlddouaneasudmdnr  wiyldlugiamnndl 15 - 42 sam
VTALTH & LL@iqm*mQﬁﬁLﬁuwxauﬁa 30 - 37 amnaalToE Winuwdanwauluzauwiaeaiise
ICMSF (1996) 5119w tdaiiian D- value ﬁqmv.;_]ﬁ 60 aseniraldoa i 2.65 wiit wananit
Pesigan et al. (1967) $1891%31 V. cholerae O1 %aﬁﬁ‘%mmﬁ'uﬁulurjaa@ 5 foglg #aNynagsanle
ﬁqmﬂgﬁ 5 — 10 paeTAToRIIWIEIWIL 4 - 9 U uanmm‘iﬁamﬁm%mmagjsaﬂ‘lumm-i
nosumBanuiadunauiweinnit 6 wWou  smiutnenaiunsaiiuienuuaiGoeiyld
w19 6 - 11 laoUn@rsdnudsanina1sldd udgnialdholuanmmwiiunig ﬁagnmwﬁ
arndunseduug 4.5 wisdinin V. cholerae 01 et hideanmiunsaunn siriagma
nssizamsinenuunsalludndinin - 2.4 mm‘mﬁwmUL%’aé’méﬂﬂé’lmmznmé{v’u
(Nalin ef al., 1979; Levine ef al., 1984) V. cholerag A1471T08374 enterotoxin 'F';L%Uﬂ’i’l cholera toxin
w38 choleragen ¥nlvIsuumInGuaImiand wudn U otx muqummﬁwmiﬁwi{ uwaziiiath
fuilSensiiauiaansoianlflunsanawuie V. cholerae 010139 lwilaulu

annwadon @it DNA probe uaz Polymerase chain reaction  TRAUUWL V. cholerae il




annd 60 F3n5u lewdsnil O1 utadluglsing Ogawa, Inaba waz Hikojima 9 151nil
Hikojima Un@sswutiasun  ueasdlsndsansaudadu 2 llalnd 1éud classical uaz El Tor
mnwuﬁm‘mmswﬁlmm V. cholerae 0139 (Hululalni £l Tor

v cholerae 0110138 virlviRnlsnafnddiisuaneiundiald ia v orolerae

nonO1/non0O139 ﬁ’ﬂﬁlﬁﬂiiﬂ Traveller's diarrhea LﬁamuaumiﬂﬂguLLsaLﬂﬂtﬁa V. cholerae

O1/0139 Sitaia1338min non-cholera vibrios (NCV) #3a non-agglutinable vibrios (NAG) (Doyle
el afl, 1997)

Messinaadlsaan V. cholerae Spnumssiunavaslinafiandain v choferae 01 lu
Uszineis o ldlutl e e.1990 AlATif &uFIa0e 4,000 au sunquIINdan ceviche uasin
A nsuud suvant ot sinuntfisznouawis (Wolfe, 1992) daunlull a.a. 1996 insszuia
saslspafanaln 21 Ussinaluunuafuaininiin Wi fiFudiata 12,000 au audiiszuy
nwﬁgunuunwsawvum']m%umamsaw‘ﬁraLLavmm‘sﬁiumﬂ@i’n'ﬁﬂuﬂna Tafinunisiialse
afi11e wuduanany 2 - 15 ﬁnJunammm'\mauwanwm@'{iﬂu (Glass et af, 1991) winiilu
ﬂs:mﬁmmswwmu.mwmﬁﬂﬁ:mnmnngumianﬂaLamamaiiﬂawqwm (Kaper et at, 1995) gt
ﬁﬁLﬁawgui‘[ai'f[ammﬁﬂmmﬁmaﬂmaﬁmﬁﬁ‘gmmn’iwgﬁmﬁﬁﬁawgﬁuS]

2.2 91017209130

v cholerae FalwiAnanuiaUndnuszuumaduamsva s 1Soni ‘Tsaafind wie
. . F=] . . " =Y a - LY Ty J F=1
asiatic cholera #58 epidemic cholera m"a‘wwﬁ]zvlﬂmmu'lﬁmnﬁasw cAMP U3 muannu UHa

m'lmnﬂmsaml,aumua LnABUSBENIINI WY 518947 infective dose ‘Ylﬂ’iﬂ’(ﬂﬂjd'ﬂ’ll“ﬁmﬂ

gamsuailsn ldna 10 - 10 {Rose and Sanderson, 2000) meumadwaﬁmﬁm'iwm_lmwmu
nsawaenszwizatns waeszuuniduiuadusing Taovaluud filusina: sugasam Il
1-5 Sunsnuslneanwisii V. cholerae Uwidlaw anwmvmmsmamﬂwn‘lmu V. cho/erae
0139 a.,ﬂmﬂﬂaanuww'lmu v cholerae O1 nade Hezpzinaaluiaelufsalus fo 5 Tu A
nuﬂsmmmawﬁa anmsfinunngda eninu Tashiflenmanauld Fasireatnaussiefluthi
amndEnde (rice waterstool) SinAuenatan 'lun'smnummﬁuuswmmm‘smanﬂuamm

(5737n 500 — 1,000 finfaasdaralag yhlwialadws: anuaulafiags 'swumwunuu‘[amma
i anueulaiaelund Nﬂ'amaﬂu"flmwn'mu'ln AL RAIBINTSTNAI IR AT LA W 4 — 12

i lusuasgaselaildissumsinmnruiaed (melu 18 521314) masnndasliiiniausna
unulanldmethnriariwiuian nsldauwsiie 1w tetracycline 913TIBAATEBTIAVDI
BINITHDITI msg@lf&mﬁma:’ﬁaUﬁﬁﬂL«‘f}’aaanmniwmumaqamsﬂﬁ wananigaii;siiadu
ﬁWHOLLuzﬁ’I'Lﬁ'l'ﬁ' i1 doxycycline, furazolidone, trimethoprim-sulfamethoxazole, chloramphenicol,
ciprofloxacin  iaznorfloxacin  1fludn azha'l,sﬁmmﬁmﬁm'smmsé{a@iam'naaqauﬂ"éﬁé’amﬁa

Uselagilunsinen ﬁaquuﬁm5'1°mﬂfﬁuﬂ'lmmoﬂ’mﬂmﬁamwmaﬂaanuTSﬂam'men v,
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cholerae 01 #ruinduinatlosiulsnafinndann v chokerae 0139 mm:{faglus:ijﬁmuﬂﬁﬁ
UssamEnwanniu

fuamsUaslsa gastroenteritidis ffaan v cholerae nonO13%nonO1 a:ﬁmmsgmm
dwdathunan LL@iﬂawwguLLsaawamwﬁ’uisﬂaﬁam“l,ﬁ'ﬁuﬁ“uama:mmQ’ﬂm AnwuEaInIsTadlsn
Mfiedw 1w Uhariss e il7 aanld ondou ludu
2.3 qﬁ'ﬁmmﬁé’ﬂ'mmn V. cholerae Tuilszinalny

a’m‘ﬂayam'swﬂaauﬁuﬁm%’a'{iﬂmm'stﬂuﬁwmn%mm’m@i’ws] vaUssng szl
2536 - 2538 S 44,213 muiut loousnluudssdl dait 15,769 15755 12,689 muiugas
f19U uwndw Saimonelia spp. 54.91% V. cholerae 01 13.75% Shigelia spp. 10.06% V.
cholerae nonO1 [ nonO139 4.03% V. cholerae 0138 3.61% V. parahaemolyticus 2.76%
Diarheagenic £ cofi 1.34% Aeromonas spp. 0.82% PFlesiomonas shigefloides 0.41% uaz
Edwardsiella tada 0.04% Liﬁ:L%@guﬂ 8.27% Immﬂuﬁmmamnwmnﬁq@ 77.71% (e
n‘i'mm‘iﬂi:mm’imﬁamsmuq;J'[‘:tﬂam%rafﬁ'ﬂmuam, 2542)

ENBUN WRTAMT (2541) %mﬁ:ﬁ'ﬂ’agamas:mm%mmaﬂ‘saqams:éama:‘lﬁ’ﬁmu@nﬁju
e leun THTUNDRIN ARINTA LHIADY Fuews sonilvusisnlasasanln uazRIUIF NG
maaqaaws:éuatﬁmmnﬂa%’wamqumﬁma%mmﬁaw uazwoAnssumsuslae

ﬁa;&ﬁﬁlﬂdn’ﬁﬁ’liﬂﬁm’]L%’QLLUﬂﬁL%Uﬁalﬁﬂq%?ﬂﬂiz‘i?dlugﬂiU%WHINWU’}U’IR 9 uvisasHui
finaumuqulsndada wa 2 Tdud lswouafouwn lsawonnanwszynsum T54WeUNa
EIWIZENLANY LSIRDTNARWYT ToweaRULInN sz RINTIT0IRN 17 Tsawprunamszys Iss
WOTNEHATUIEN LTenenaduniys WRelSINENINATAURE 41%7% rectal swab nIRuaTasI
1,315 510 wulgoownsiiluie dun Samonelis spp. 175 57¢ (58uax 13.31) Shigelia spp. 5 518
(5auaz 0.38) Bacilus cereus 11 18 (30une 0.84) V. parahaemolyticus 6 118 (Taunz 0.46) V.
vulnificus 1 511 (Sauaz 0.08) Laz V. cholerae nonO1/non0139 1 9B (5088: 0.08)
2.4 NM35EUNA9LTA V. cholerae Tuainalszine

S89TU Vibrio Surveillance System 984 Center of Disease and Precaution; Department of
Health and Human Services (CDC) anigawwsnilul! a.a. 1999 %a“lﬁ‘swmu'j'aﬁgﬂam‘[sm:uuma
lAuaIMIsIININsAaLEasRng (toxigenic V. cholerae) Faflusiia 01 EI Tor Ogawa §9%34 5 510
Saiarinusuanadwdn 3 9o aaisafiusameaiido 1 51w LazanMsLElnaarsigaanaan
UsanafRUTNE 1 578 wenvnisnonuniniuthowssdsdiesnmsaafasiia Non-cholerae
vibrio lu§zhiifuRaamedmaa uasizh lifamedmea faensft 2 Forwsnzaiiiuing
vaslsa leur napuresn fs dan o wawann fedans lew Savas 72 vaagfilu3lnaawsnaa
audy dawdadlild v chorrae udnalWifialsausslanuquusiantafediald Tdun v
vulnificus uanmn‘t‘{ﬁawugﬂwam% non-toxigenic V. choferae 'immdaﬁfnwiﬁmms'iajgmmmn

o a 'S P
NUaRING (@1’13’1{11’1 3)
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2.7 HNATGIMUARN N NWA V. cholerae
Qe r=1 o ) .:3“ A" =3 o W a [y o =%
ﬂaﬁguu"l.mmmsmﬂummmg'mmww:mauluwamnmfﬁqaqmm LASNISAIRUe baRe
ﬁmfﬁnsjué‘@{ﬁﬂ TasnGinud iNARAVaY V. cholerae 9:0aIns3a binulua1wly 25 nsu weuns
ﬁs:mﬁs:qluﬁaﬁmumuﬂu toxigenic V. cholerae uNUTENATIYI V. cholerae w385y Any
A M o Lo A A o - 4 i a g
pathogen cﬁa‘lﬂﬂi:q’nmumaﬁuﬂﬂma 8199l V. cholerae, V. parahaemolyticus Widl5a
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@l’l'i']\ﬂﬂ 4 ?li)ﬂ']ﬁ%ﬂ?ladlﬂiﬂ V. cholerae cl%ﬁﬁ] D'ILLa°‘NaG\ﬂm‘VI“UB\3 U.S. FDA uLax EPA

Product

Reference

Ready to eat fishery products {minimal

cooking by consumer)

1 or non

V. chalerae - presence of loxigenic

7303.842

Compliance Program

ﬁm: Center for Food Safety and Application Nutrition (2601)

2.7.2 &"lﬁﬂ']Wf_II‘iﬁ EJTJBH'WE'%@YI’N'{]EQ”H’]’J'Y’!EI'\"IJQGNEW]BM‘Hﬂ@i’)%ﬁﬂ‘i“",ﬂﬂ Crustaceans U<

shellfish 7% u'm Decision 93/51/EEC L 13/11, 21/1/93 @119 5 winua taildsz m'n,ﬂwnaa“‘l's

alFd141 Any pathogen et lénandrasin

Gl"l‘i’ldﬂ 5 wamw%mmaaamawmwmNamnmmﬁm ﬁ:’l sL%ﬂ&iNﬁﬁﬂ’]WEgI‘Sﬂ

Food category “Microorganisms Limit M M Addition information
Cocked Saimonella Absence in 25 g.
Crustaceans and S. aureus 100" 1000*
Molluscan shellfish | Any pathogen Quantities to affect
human health
Thermotolerant 10° 1007
coliforms
E.coli 10° 100"
Mesophilic 10 10 | Whole products
aerobic bacteria 5x10°" 5x16™ | Shefled and shucked
products
- o 10° 10 | Crabmeat

* cfuig

#un : EU Council (1893)

2.7.3 Tsinauauian ﬁﬂ'}'aﬁ'mummma%ﬁwmﬁm%’uﬁmﬁwLLa:uamﬁmfﬁ AT 6
3052230 1EW V. cholerae 12wz Na@mm,fnmanmawa@nm‘nwsaamﬂnmmuu Tmumaa‘lmwu

1% 25 ﬂ'ilJ@]']E)U’N’QWﬂGl’JEU?G 5 ﬁmumamn 125 nINA@HIIVDS pocled sample 'ﬂﬂﬂ@]"JEJU"NYI

@3IIRBU 5 BUIL




[%

<l -] Py L] o Y ¢
A13IN 6 iﬂﬂ'l“%ﬂﬂ'\dﬁ)‘ﬂ%'l')ﬂEl’\‘ﬂaﬂﬁ(ﬂ'l%"luﬂ%:ﬂﬁ@]ﬂﬂbm‘ﬂﬂdﬂ'ﬁ%hﬂﬁuﬂ%’\ﬂ'}

Test Organism Product type No. of Acceptance No. mig | Mg Criteria for actien
sample
units
Escherichia coli | Cooked or 5 1 4 40 | Reject if c=2 or more, or if
ready-to-eat any one sample exceeds M
products
All other 5 2 4 40 | Reject if c=3 or more, or if
types any one sample exceeds M
Coagulase- All types 5 1 10° | 10" | Reject if =2 or more, or if
Positive any one sample exceeds M
Staphylococci
Salmonefla All types 5 Absent in each Reject if Salmoneliais
25 g sample orin detected
pooted samples of
125 g
V. cholerae Cooked or 5 Absent in each Reject if V., cholerae is

ready to eat

products

25 g sample or in
pooled samples of

125 g

detected

#a : Canadian Food Inspection Agency

http:/hww .inspection.ge.cafenglish/animalfispoi/guide/bace. shtm

F=3 L3 o ﬁln * . .
2.7.4 Ussinaasmasiay Trarwuavs o wIsnUigIay  Risk Categorized Food

o o d_d v o
Commodities Imported Foods Program December 1997 Q3915141 7 DIUBMAUATEUHNRINITATR
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