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of minced beef and soft cheese food items were found contaminated \\ uh L. iVallO\'i/. Other food 

Hems were found free from L. ;\'onovii, LIsteria murl'll)'; was found in icc c ream, pork and 

mlllccd beef Among the 32 Isolates of L monocYlOgel1e>; sent to Ploufragan, France for 

sc rOlyplllg. 3J. (96%) Isolates were scrOlYpcs 4b/4e and the rest were 4c and 4e 

, 
The microbiologIcal examination In our current study suggested that L mOllocytogenes IS found 

III the dlITcrcnt food items examined wi th the exccptJon of pasteurized 11lIIk and cottage cheese 

ThIS 1I1dicale~ thl! po~si blc ri sk of foodbome h ~t~nos l s parti cularly for the pregnam women. the 

elderly and nnmuno-compromlsed mdividuals III EthIoPia_ The responsible \cterinary and publtc 

health authorilles should make efforts to raise the awareness of the food producers, suppl ier~. 

retaIlers and the public at large through various \\ays abou t the methods of safe food prOduction. 

"i toragc and handlll1g. -\warenes should also he created aboUl the risks of foodbornc dIseases and 

Ihl! method .. of prcH·nting SUdl dlscases "i0 Ih,ll iI ... ·ollsld.:rahlc part of the popula tion ean he 

prNcctcd from many foodbornc dIseases II1cludlllg Ii!\tenosl" 

l-\ e~ \\m-ds : UHt'I'/ll I1wno(:w()gem.'s. U .. tl'rid Spc:"CIC,>. "CTOlypt:"i_ 111t1~ and meat products. 

pr1.'\ alene;:. EthlOPHI. 

" 



A eros!'> src llonai '1lUdy of Lisleria mOllocyrogell(!s and other Llwerill species \\'as undertaken 111 

major ~uprrmarke15. paslry shops and restauranlS 111 AddIs Ahaba. EthioplJ from September ~()04 

10 ~Iarch ~005 The srudy was conducted on milk and nulk products (pastcurlzed cows ' milk. 

cOllage ch~~se. soft cheese. creamed cakes. and ICC cream) and meat products (mmced beef. 

chicken carcass. and pork). A tOlal of 711 food '\ample~ cons lsllng of 50 pas teurized mIlk. 101 

soft cheeses, 0 cottage cheeses. 103 ICC creams. IOi creamcd cakes . 1Ill) mlilced bed. 80 pork 

and I I..:hlcken carC3SSCS were collected for analYSIS dunng the study peflod L,-,'ulna 

mOlllln logenl!\ and other Listeria species were Idenu lied and isolatcd accordmg. to the 

tcchniques recommended by the International OrganllJIIOn for StandardizatIon (ISO 11290-1. 

19Qb). crol~'pmg of L mOlloc.pogenes strams "a, carried OU I al the French Authonl! for Food 

Sitft.'t) (.\F<iS'-\), PhmfrJgan. France. 

OUl of Iht:' Iota I of "11 food samples cxamll1C'tl Tn thiS ':;Iud}. I '9 food ... amples I~~.no I WeI"': 

rO~IU\ c for Ll'ilt:l'ld :tpecles. Of the samples ~\all1med. pork \\ 01:. thl! n1Ll:\t cont.:lmmal~d fnl1d 

Ih:J11 \\lIh L taUl "p~'ICS \\Ilh an O\'erall pre\alenl.:\." of 6~ 5" OJ thl" ~\anll1lt'd ';;'Jmpk .. " 5~ 

I J- " ! ) mml.:l.'d beef. ~~ (41 .711 0) Ice cream. I - I 111"{' 0) "Il'Ifll.:hee:<...:. I ~ 11 h.IJ' 0) chICken carCJ"'~ 

and 13 (I.:! I I ~akc 'dmpJes were a15('1 pO~Ili\ c lor Li.,tcria "Pr.!Ch::' \11 pastcurilcd mil k and 

cllHagt.' I.:ht.'c",c "Jmple .. were negative lor all L, .. ,ena !:IPCl'IC:> III Ihh .. lUd~ l.1.\1l·1'111 t1111t1t1U1 \\ 3" 

the prcdommant ~pecie.., 117 7° 0) Isolated from the fund s.lmplc:o: C\J.mmeJ III Ihe current '-'Iud~ 

II .. prt.'vaknL"t.' \\0" 11Ighl.·r In pork wah a prnalefU.:e \If 5.3 011. liJllimcd h~ ~ 1]:° 0 m mmced bed 

and 15:!P mll:c cream Chicken. soft ,hC'('."c and (Jkc~ \\t"re aJ..tl lilUIll! cllntammated \\l1h thl:> 
, 

~pt.'CIC~ \\uh" pre\alencl.' of 11 10 0.9 q' and ~ - rc",pr.!I.:II\'C·I~ L'.HI.'rld "tf)IJI}LT((Igt'IIt'~ \\a~ thl.· 

..,l't:ond 0111,,1 pr ... dommam Li-t/er/a spel.:lt.'s Isolall.!J (4 S' I 111 the t~.f'IJ lIem~ ~·'Jmmt.'d 

Consldl.'flng Ih~ prc\'Jkncc of L mOl1oc\lO';!t:'I:,'\ In ,-,adl food Item IL(" Lrc:am \\3 ... the: moq 

t,·l1Il1ammalt.'J lood lt1!lr WIth a pre\,alence: 0111 - , lullowed h! t:ah'" \h:, I and p,lck t:, 0 

Soft chcc:-l.!. c111l:kcn carcass and mlllccd r.:c:f ~\cr~ also f"und (!lnammated \nth J 

/1Itll1f1l:rlO~t"i.'\ \\nh a prevalence o f 3 9' ~ -00 and 170
Q n,!~r"'cl.I\c1~ Other U.Hrma ~p~CI~:' 

1:>lllatcd Iwm Ihe dl fkrent food sample:> c,ammr.:d Illcludc. L 1\ e/'/1l1l!1 '1 I Xn 0 L L II1I11TtlH 

In:.;' I.L \,'ch}!.nIO - o).L ;wllonf,Oh ) ami 1. !.!nlIICO I'u) ()nl~ l·\n .. ampk" from each 

VIII 



I. I~ I RODL CTIO'\ 

'-I1.!\l.:'railypes of foodbomt: dhl!as~s affect human heahh tc.llu\\ mg con .. umpllun \I' Cllnlanllnat~d 

(OllJ:-. 01 Jnllnal ongm .lmlll1g \\ hlch hslenosis ha~ h~en .;alo to b~ one of the- mO~1 Important 

I.'mcrgmg.lhsea ... es (\-ttas Ifl ,II 2(04). Human Jnd anm1J.lli:--krJllSIS IS a rare' but :.t:h'fl.' ubca:st.' 

.1""O("IJh:~d with mfectillO CI} thl! Grnm-po':lotll\.'e t"acultJ.uH" muacdlul.lf hacI;:num. L 'i/t:rw 

fIlonUnlOl!enn The other p,JlhQgemc Spt!CIC'S I:';' L,s/l'rlll HU'1p\'U which c.:au,l..' .. ahomon 10 

• 
.Il1l1n.lI:-- CQumn d al .. 19941. particularly sheep (AxeJ","on and Sonn. 199:\) Thcr..: dn: sc\en 

.. p~CI~" 10 the g.enu .. Li.HI."'W L mOnO(Tiogen(.'i. L H<.11/ll/l. L. Inllonll.l. I t,/lf!.t'rt. L 

"I.\lilll/t·r/. L gr,n·f and L mftr UYl_ HoweHf. L mlllT,1l1 , .. currentl) mcrgt.'J \\ :~h I. grill t 

LtHd'I,J .ire wldel~ dl ... tnbuted In nature and can h ((,lunJ un d~Ca}lOg \.egcIJt1 -n Jud 11 .. 01]... . 

.. OIm31 ri:ce ....... ewage ... !lage. and water llames. ~OO{J; Acha and ~zyfr~s. :!on II In their ... Iud~ of 

tho: 1:3magc rale of L'\!t..na tn different kmds of malenal ... fi'rdhar and (Iarg 1';0021 sho\\cd thai 

"Ill.ig.e had the maximum pre\3knce rat~ of the organhm (-5 I. follo\\cJ by !pJJ.:r .n ,!lol. 

l\.cd Il3 ~ 0 I. t\:~al m3th.:r f 20 5° ), :,e\\agc t 16.6" and "'0111 ~ , 0). Human:. and mJn !.:1I ... ,,:an be 

.l~~ mph1mall( l!\.creION.. tl1U~ 1OtT,-)ducmg L. I1WIIOCi t,-l,~t'lld m! the l'n\ ITlmm ... ·nt l); 'h:nJ;Jck tI 
• 

Lh/t ria 1tI1)//(1C\ ft)~t'lIl'\ dut' .. nnt .. hO\\ .lny p.lrtl.::ular pTcponll~rancc In an~ \ t'rtcbr.th.· ... peclc .... 

and II has been reponed to mti:t:1 almost all domestic aOlm3-ls cattk. butIalo ... heep. ';l'.:Jh and 

plg~l.tS \\ell a ... many spe\:ll!s of rodents (gumea plg~. mice. etc dnd pouh!") >\mOla!... can .... JIl} 

the bactcnum \\Ilhout appeanng ill and can contammate roods c,f ammal ongm .. uch as meats and 

dairy product::. (\lahk t'l at. :!OO:!). Abortion IS a common chnlcal mamfe~ti..lllon of h.::.leno:-.Is III 

:<.hccp LHleriu monunwgt.llc.\ IS lransnutted to the retus \ 13 the placenta. leadm; to ~epl1' 

mfectlon ot the fetus. Clinical signs 10 the c\\c are resolved follOWing abortion of the fi:tus. \\ hleh 

usually OCCUI'S 3:-. J stillbirth ID the thud tnme:.ter of pregnane} (Schuk 1!'n Cl lzl. ~003). 

Encephahu, I:. the most common mamrestatlon of hSh!nOSIS 10 rummant:-. In :-hcep aqd goats. the 

dISease has a hyperacute course. and monahty rna} vary from 30;0,.\ to more than 3n~ I Low and 

Donachlc. 199-). 



It is well estab li shcd that any fresh food product of animal or plant origin may harbor varymg 

numbers of L. 1II00IOL:wogelles. Because it can grow over a temperature range of about I to 450 C 

and a pI! range or -u to around 9.6_ Listeria 1II011Oc.~vlOgelles Illay a lso be expected to sun IVC in 

foods for long periods o f time. and thi s has been confinned (James, 2000). In general. the 

organism has been found in raw milk. so ft cheeses, rresh and frozen meat, poultry and seafood 

products and on fruits and vegetables (WHO. 1988: Rocourt and Cossa rt.. 1997; James. 2000; 

Kathariou , 2003). Asymptomatic feca l carriage of L mOllocyrogell es has been studied in a \anety 

of human populations. includi ng pregnant womell. healthy people. patients undergoing rena l 

transplantation or hemodialys is and patients wnh symptoms of gastroente ritis. Ii was isola ted 

from 2-6% of fecal samples from healthy people (Rocourt and Cossa rt . 1997). 

, 
Food has beell Identlfied as the vehIcle of severa l major outbreaks of lIsteriosis investigated slllce 

1981 The ti rst can finned roodbome outb reak of listeriosis occurred in 19R I III Nova ~cowI. 

Canada. and involved 41 patient" Cabbage rertllized with manure from sheep suspected to ha,·c 

had Lisren(7 meningitl!. was the probable source (Rocoun and Cossa rt.. 19(7) The second 

outbreak of human inHenosis was documen ted 111 Boston 1Il 19R3 Jnd Included -19 casc':!: 0\ er a 

two-month penod where a case cOlmol study irnpltcatcd pasteunz~d mIlk as a \ ('\lIck (Kalhanou. 

~n03) . An outbreak of 11 cases occurred in Western Australlil betwcen 0.larch and Septcmber 

1990. Among II fetuses or mfants affected. there wert: '-1:\ s.tdlbtnh!'o or Inld-trIITlCSICT 

Imsc3rnages with a case fatalit) rate of 55% (\VHO_ 1(91) 

The data obtamcd durmg the pa"t years regardlllg the source", of oUlbrcaks ~uggesl thai .,ome , 
food~ arc more hazardous than others. Highest nsk foods lIlclUde (I) ready-ta-cat and stored at 

rdngerators temperatures for a long period of time. thereby cllahllllg Listeria to gro\\_ and (n) 

t-Ol1lammalCd with a high populauoll of L. lIIollocyrogenes (> 100 cfu g o r Ill\) The \anOl!'> \\iJyS 

1Jl whIch the bacternlln can enter a plan t its tcnaclI) in the mdustnal environment Its ablhl~ to 

gro\\ at refngeration temperatures and 10 sun'ive in the food for prolonged periods under ad\ erse 

COndll l0nS have made It o ne of hottest topics for the food lIldusu;. Entry of L 1II01l0(,·Wgt.>ll/!j 

rnlO IhI: food processing plants is often primarily due 10 anlluals \\ 11Ich excrete the bacteriulll. r3\\ 

fnlJJ" ("If 3111mal o rig.m and possIbly healthy human (;arne rs (Ro(ourt and Cassar!. 19<r) 



L,slerid munoC':\logenes IS the c llOlogical ageOi ot JbOUI QSO tl of human 1I ... tt:nosls bUI al kasl 3 

human ~a"c .. h;nc been known to be cau .. ed \'1} L \an"\lj .. :md one by L \('d(~,'" Uame~. 2000) 

In hunun b.:ml:!~ .. 1""lcnosl,) b charactenzed b\ .J \.mct\ 01 ... t:\'~r;11 '\ndroOlt." Pre!!nanl \\omen 
~ - . . -

are said h.) he m('lst affected m the thtrd tnme"'ler Infe'::llon Oflhc mother rna) he as:.mplOmatlc 

or churaclcnlco h~ a nu·hke illness with te\er. myalgia. nr hei..Hbchc (\)n:'l!quencc~ for the 

teru ... (If ml~ml an~ mure :)enous. mcJudmg !'ipontJocou. ... .lbortlon. Ictal de.Jth. stlllbmh_ sc\ere 

nconatill :,~pllccmla. and menmgltl" After ddl\cr. the mNhcr sh\)\\" no,) dlSl.!'a"e symplom~_ but 

L f1:0I/()c:\ tugt'III;''; can be Isolated from the \"agm3 Ct.'f"\I\t Ilr unnc If (ht.' child IS borne ali\ t:. 11 

dlcs shortly af1crw.:trds tram hsterial sepuc~nHa "\omc.: t.:hilJrl.!l1 b(1Tnl" dpparentl) healthy fill III 

\\ uh ml.!nmgms :! hm Jays to 3 \\eeks later: In the .. ~ \.:a~,;o~ Ihe Inli:cllUn W.h pW(lilblj acqUired III 

'lIr!r/, (lr dunng hmh \lemngltls or menmgo-enc;;phahll!' I' the mo ... ' ..:nmml-'n dmKal fonn 10 

nlln·prl!gn~nI .IJUIt ... c.:speciall} In those o\"er 50 veiU" cl dgC Llskna! rnl.."ning:II!" will oti!!n o(cur 

3...' J comphCJtlun tn debIlitated person ... _ J.JcoJ~ !C!', JIJbi::IIC:.. l'r \.:anccr r;HIt.'nb fAcha and 

Sz~ frc.::._ ~uo II 

\1c·~t hum:!n ":.1 .. (", 01 hstenl1-S-1S occur 10 mdl\ldual~ \\bo ha\t:' prcd',r1hlOg dh~dse:) whICh lead 

10 ImpJlfTnt!nt (It T -;;etl medIated mmlUntl) Th~ m("t affect~d ~rtll.1r ., n~wborn children 

Imaklng"'fJ c: ca..;c.:..;, In France and 3CJo Ol In the l nll.?J .... 1.11..: .. 1_ 1, lIowcJ h~ ner:\ons o\"er:,O 

~ears ola.;;~ The dl .. ease IS rare among tho'c bel').cen I month .lnd 1:0-. ~,;.tr:» t::.} age CAcha and 

~l~ rr~:.. :0011. The pc:rcentage of rauenb 'lu[knng Irf.)tl1 .1 kno\\n unlkrl!1I',::! condlUon \"ane~ 

grcJtly JOlong .;,Iudlc .... rangmg from "70 to 5' ,fthc Cil..;;t! ... m SOffil.." 'U[1.('~ ... ll' nc.:ari) all ca<.;\!s 10 

othcf:i, Thl.." 01050t cl.lmmonly affected population.~ mclude nc:on;Jte' ;md Ihl.: mder1:. prcgnanl 

\\om~n, am! thv:'l~ who are mununo-.. mppr~:'I-.. ;:J b) medlc.:allon f:.ut:h ..1' COrtico:.terolds 1_ 

::speciall) after organ transplantation or Illness Ih~mdtologlcal maltg.nJnc.:le:. ,u~h as leukemia or 

I:mphoma} (Rocoun and Cossart.. IQq- ) and Hl\' AfDS pJIll!nt .. ,WHO_ 19t)2. Ro,:ourL ICJ961. A 

..:utaneou:» eruptIOn has also been documented among \"l!tennanan:-o who handled mfehed fetuses 

(\kLauchlm ;Jnd Lo\\, 199-H. 

Ll.\-lerJiJ nmn(JcnfJgtme_~ 15 best considered as an em Ironmental cont.tmmant \\ hose pnmaJ) 

meJn!'> d tranSrnlS5tl0n to humans IS through foodstuff .. conumm;Jled dunng produclJon Jnd 

processmg. l \\1-10. 19 -, ). The emergence of hSleno~15 I" the resuh of comple," mteraclions 
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between \:lnou:s fac tors reflect ing changes In social panems Thest! faC:lors IIlclude: (I) med ical 

progrl!s~ .md ~onsequ('nl dcrnogrJ.phlc change~ ... u~h as the mcrea!.lI1g proporllon of lI11muno­

cOl1lproml~~d people and the cIJerl~. (II) chang" .. 111 pnmary Il .... nd prllllut.;tlon (large- scall" 

produdlon Llf raw mate n als, modificatIons III food processmg Icchnolog}. C\P:IJlSIOO of Ihe 

Jgm:uhural food IOduslry <lod developmcnt of colJ siorage systems) and (III) changes 10 food 

habns IlIlncascd con!-umer demand for COOt I."nlcn~c food Ihal h,b a i"rc .. h cooked laste. can be 

purchased reaJ;. -w-e'H. rdngcnllcd. or IrOll."lI. can be prepared rapIJ!). ami rcqmre.s essenuall;. , 
huh.: cookmg heron:.- consumption) amI changt.~ In h.mdhng and prl,,!pilrallon prnl·tices (WHO. 

19!{),;. Rncoun anJ CO:isan, 1997). 

The c.:JP;I~dlty 01 I lIIollocylOgenes 10 Cl)ll1aml11ate food and cau::.e st.'vcrt.' loodboml! lilnes~ ha') 

lrcared suh .. lanll:ti challenges bClth to public hc.lith and to the foud tmlu"ll) The orgam ... m I~ 

UhlqUlll'lls and can colol1lze the food-pwccs:-.mg envIronment It h abo capable of grO\\ tog at 

IO\~ h:mrcranlfl:. thus becommg. a problcmallc l."llntamm3m 01 ~t~ld· .. tllf~d f(lods In heal­

prol"c .. :;cd t~)od~ In \\hich compcung micronora h3\e been reduced or L'i1l1l1nalcd. en\lronmcntal 

contdmtnalll1tl by Lisferia and subsequcOl rcfnger.1uon of the pwduct can rC::lch numbers 

.;,ufliclcnt fur mfcctlon Allhaugh the mfecttous d(l~<! remal11sundCICmllncd. It IS nO\\ clear thai 

h)\,t1 \ ehKlc:::. 1110 .. 1 likely tl,) be commonl~ II1voh~d m human IbtcrhlSb are r~i1d) -1o-cal food:­

.lOU 100U:'1 that h,l\"!;! been refrigerated for \JT) mg k~ngth5 of lUll\? and that arc commonl~ 

consumed Without sub .. tantial heating (KatharHlu, .:!lun I. \tdk and J,IH) prClducb wcr~ Ih.: fir~1 

;lllli arc among Ihe mo!'-! extensively studied food~ -\ wide v.tn~ly nf mc:.us Jnd meal product'). 

lI1c1uJmg beef. pork, nunced meal. chickcn. ham ... moked and femlcntcd sausages have also been 

J:;SOCI.lh.!J \\.lth 1. monocYlOgelles contammaUlln. most of which IS ... urface contammatlon 

fRoe-olirt and Cossart. Iq9~ 1. 

Llstenl.hlS IS recognllcd and studied to any extent mamiy m mdustnillizeu COUIlIncs and ~c\eral 

outbreaks of listeriOSIs ha\'e been recorded sincc the roodbome nalUrc of the disease ha:. been 

confimled (WHO. 19 ~ f\·!artll1. 1.003). Whi le sporadiC cases and occasional outbreaks of hllman 

li'5wnosls and examples of food contammilt!on 3re detccted H1 other counlrlfl;S. reported 

pre\illenccs 11l Afnca. Asia and SOUlh Amenca Jre non-existent or low \\'hcthcr thiS IS a re:-,uit of 

dlfferenl consumption palli:m and dietary habn:-. or rt!prcsents a lack or available rderencc 
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faclhllC:-' (whether becau$c of their Jbscncc or because of their dedu;allo n to olhl!r public h-.!ahh 

pnoTluc,\) IS nOI kno wn but human II sterio!!. l!!. rcm:uns a worlo\\ h..ie problem. with mcrea!'>mg 

lIrba lllzauon. soc ial evolullon and changl!'" III dietary habit (\\~HO. 19R8) 

In Fthiopl3. \ lolla el al. (200-1) c\amlOcd 53 pork, 61 Illlllced bed. 46 ICC crt!arn, 5~ chicken. ·B 

fish amI ti 1 cOllage chce'i~ salllple~ In thi s s tudy, L ",O/InCt {f}ge"I!"1 was isolated from 5°'0 of the 

total :\arnples. It was Isolated from 9 ( JQ.6%l ICC cream s-ampics fo llowed by -t (7 .5%) pork 

samples Ashcnali ( 199 .. ;,. on IllS study of microbial nora and "ome foodborne pathogens III fresh 

r;'l\\ beef III butchers' shops In j\wassa. reported that no Listeria ;-'PCCICS wcre found from J leltal 

of 1()2 I'rc$h rJ W beef samples examined III thai study. Apan from till>.\.! rcports, pllbli~hcd report" 

un tht: ~plijellllolog)' of L. mOIU)C\·f(Jgene.\ anu thl.' ~tatu..; of li.mUbl..1me hstcrio!! is In EthlOPld .1ft.' 

,"cry nm.' Therefore the objectl\ c: of lh lS s tully \\ a~ to t.ictcmllnl' the occurrence and dIstribution 

01 LI.HCrW monon/ogem's and other Li.wena SPCCIC:-. In mill.. Jnd meat products oblamcd frl'In 

rClad markl:l$ of Addis Ababa, Ethiopia. 



1. L1TlRr\ Tl RE RE \ ' IE\\ 

2. I. \l iI"- and mca t products commonl~ implicated in foodborn l' list t l'io'iis 

Pnror II') the IQ- v ... L,sfen,l species. \H~r~ maml~ as;-.;tcialed wlIh enccphallll:-' and ahoman m t.urn 

animals (cedmg on .. llage Ho\\c\'cr. dunng the 19 Os. L. monnClll gent.'s rapldl~ bel.:J.mc 

n!(ogmzed as a fOf.dhorne human pathogen follo\\lOg several epldclnh':' (If !a .. h:nosl';; Dunng the 

IJ.,t 15':~O years there has been dn mcre3.:img conc\!m world\\ ide about L mtlf1(lC rogenes Jnd Ib 

Implications for food ~a fct) e\ eral large \\ ell dut.:umt: nted foodbomt: outbreaks and "poral,hc 

cast's ha\c been descnbed and L mono~ IOgcnt:l hJ!I been Isolated from J \\tJe range of ra\\ and 

read~ -to-eat meat .. , poultry. dalf)o' products. .,eJ.foods and Hgetablc", • .md frOlT' \ ancm .... fOt."lJ 

pr ,; .. <,mg cmnDnmcnb I European Comnm';lon. IQQq, 

In I~'.';. lhe: -\me:n~.ln dal~ mdu5u: \\~ .;e:rt('lu~Jy dbcrcdn~d "h .. n cru.h:mlolog.lL.1! OJll 

"hu\\cu that I": oul t,,:o.) p..:ople In \l.t.;:o.J .. bu .. ..:tb died ahe-r dnn ·. n~ J ,"ccilic brand d 

rJ .. ~.:'un7C:d milk 'Urp~\ .. I!JI), .;nmammJ.:o!d "lih L mCJIUJC\UlgUlt j -\\.:1-." n .tnd "('Inn. I'Hi:o. 

In 'hI! 1"0110\\10.:- ~c<lr' f\\{l hstt.:nosls ou:hreJk ... (Inc: 10 Calit{Jrma 10 0;>'" .. nd on .... m \:1_ 

"I,\Jlur!and. b~l\1. n lQ'~-'- . !flvoh,r.;: O\er hundred ca~l'S ea..:h. \\. .. h.: dlr~..::t!~ 1tnb:d t 

c'lmammatcd .. ,,(t ch~c .. e .. Th61." outbr.:oli.. .. lin.Jlh e ... tablbhl!d human II kn ' .. I" ! .. a tlX~dhnm.: 

ll1n\:~~ and hah' led W \\ Ide .. pread con(t:m r .... gJrdmg the pn!\ ale",,:!! 01 I 11 lJ"10gr:!rIl 10 

\aTlI1U!> r;:l\\ anLl pml·,.." .. .:-J fuod, Foodb0mc 1t·;t~rt(lSIS occur ... worlJ\\ do: \,; th ... r ':.1' pi.lrl (If if" 

outbr~.ak oi \.mahl.: ,Ile and du.rauQn or a~ .. p 'radl( c..:J';'.:!". with an .mn~lln\"ldl.!n .. ~ .. 'I ahou! : 

I' I.J ... e ... per nnlh .. 'n (-\"\ .... I<; .. ,>n anJ SO:1n IQG\I In ix'lh ca,,;;:<; h"I;.1l '\ I '\,; ..:r ... \\llh ~J. ... 

(" ommi!-"lon. 1 "J'Jtj , T abl~ I 

" 

\. h 
• Incnmmal .. 



Table I: Outbreaks o f foodbome listerios is in humans 

Year Country Food item No. of No. of L. mg 

imp licated cases deaths 

1976 USA raw sa lad· 20 5 

1980 New Zealand she ll or raw fish· 20 5 

1981 Canada colesla\\ 41 18 

1983 USA milk* 49 14 

1985 USA soft cheese 142 48 10)-10' 

1983-87 Switzerland soft cheese 122 34 10.1- 106 

1987-89 UK pale >350 10-10 

1989-90 Denmark hard and blue cheese 26 6 

1990 Australia pale 9 6 10 ' 

1991 AustralIa smoked mussels 4 10' 

1992 Ne\~ Zealand ::.moked mussels 4 2 10' 

1992 France pork longue in aspIc 279 85 10'-10" 

1993 France Pork rille ttes 33 10'-10' 

1993 hal) nee salad 18 

1994 USA chocolate tmlk 45 10'l 

1994-95 Sweden smoked fish 8 2 10'-10' 

1995 France sofl citer.!se " 4 JJ 

1996 Austraha cooked chicken 4 

1997 Ital} corn meal 748 10' 

199~-99 USA hOI dogs and de-Ii mt!'<lh 100 > 10 

1998-99 Finland butter 18 4 10 1_10.1 

L. 11/ g - L. mOllocylOgelles per gram of food "ample * epidemiological assochl(Joll,only 

Source: European (OIllIllIS::iIOn (1999) 
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2. I I \lilk and dairy producb 

1 I I I 'villk 

\1I1k i.1Ilt! dalI'~ products were Ihl."' firs! and are among the most cXlcnslycly studied l('){lU\ In 

relauon to foodbome hstenosis (Rocourt and Cos~art. 1 qQ- j, Lhwrw mOl1ocylngl:'nt:.'i ha.., becn 

l:-.obtcJ tram ra\\ milk In ~oml.' surveys up 10 5~', of ..,ample .. comalnl.'J the organl .. m. 31 k\l.'h- of 
, 

II, t.:dls pl'r Ill!. \'hlk can be c{lntamll1atcd by cmlronmt!ntal sources including CO\\ dung. ';011. 

..,Ira\\ .)nd. rarel~. by mastitiS (Rocoun and Bille. Iqlrl The onglll of L mOl1nc..:\/fIgt'Ilt'\ 111 mlU, 

1:- m.Hnl} from fecal contammauon Seh:ral studh,>. ha\\! also confirmed a hnk bd\\;'::Cll tCl.:JI 

c,((clwn of L lII{lJlO(l'logeflf..'\- .lnd the condition of "'liJgr.! kd 10 lite cows {\\ 110. I tI';,;}; , L .. It /"Ia 

IlItm(lC'\zogelle_, populatiom In hulk tank ra\\ milk In.~ usuall~ 1(1\\ I I to 10 cfu mli (R()C(IIJf1 Jnd 

C,,~ .. ,111. 1')9- , 

CI,)\\.., :-ouO'enng from mastItis caused by L mononl(J~l!l/t''\ arc \cry ra.re but m "uch ..:a'>I." uptt\ 

"I du ml mJ~ be excreted cRocoun and Bilk lQq- •. RJ\\ goat and e\\c mil'" are Ir..::qucntl~ 

u:-cd {llr cheese produdion but tht.:rr.! J.re onl} hnlltcd datJ nn the uccurrence l,f I monoCl "Jgl'llt',\ 

III th..::,\! t)pe:. 01 nulk (WilD. IC). - ). In bulk l;.tnk ra\\ milk from ~(,O farm::. In Scotllnu t"I(Jnlmcd 

o\cr .. year. ~5 OUI of the 160 had been fllUlld t('l be p(l~ltl\e for L nUnlocylOgellt's l"KC. hilt -

\\er..:: found POSIU\-C for three or lOur time:.' Fllertl ellil 19cn I. The proccs~ (If milk hanl.'''lIng I' 

prubJbl~ onc of the: most ImportJnl stC'p~ In rcduclIlg lhl.' t.:onl.lmmalion nsl.. of rhl' prdduCl 

(Schukkcn el 01 20U3). 

P,bteuflzatlon was confirmed to be a safe process. whIch reduces the number Ill' '­

monm· ... ·lOgene!> Clccumng in ra\\ milk to Ic\ds that do nOI pose an appreciable fisk to humJn 

hl.'ahh (WHO, 1 (88). however. post pasteurization COnlammallon 10 proce::.slOg plants ha' hl.'~n 

documented (Schukkcn el (II.. 2003). 0 etTons to ensure lhal milk IS safe from L mono(."\wgt'"n 

contanllnallon should focus on identifylllg and ehmmanng sources of posl-pa::.leUfltallon 

COnlammallOn I Rocourl and Bille, 1997). 



2.1 1 1 Soft and cottage cheese 

The pre\'alence of L. m01l0cYlogenes in mi lk and dairy products reeei\ ed much attent ion because 

of early outbreaks (Eilenz el af. 1993). The reponed Incidence of L. mOllocYlOgencs 

contamination of cbeeses varies greatly bet\\een differem surveys (WHO, 1988). Large sUr\'~ys 

mcludlng hundreds of samples suggest that I to 10~'o of cheeses (especially soft cheeses) arc 

contaminated with L monoCYlogelles (Rocourt and Bille. 1997) Other sUT'\'eys mdicate that 1-

IY' , of cheeses are contanunated \\nh the organIsm (A.\elsson. and SerIO. 1998), Of all foods. 

cheeses ha\'c been found to be frequently contaminated w nh L l1lonocrlOgelles and associated 

\\ Hh human dIsease hstenosis suggestlllg thIS type of food to be particularl) suitable as a \ chicle 

for mfectlon by L. m01l0cylogelles (WHO. 1988: Axelsson and Son n. 1998) 

:::"ott npened cheeses appear to be most sunable both to contammatlon and growth flf L 

mCJIlntTlOgenes Thl" may be due to the hIgher pH ofthesc cheese..; m the later :itagcs ofnpel1lng 

(WHO. 191\8). StudJes ('tn the beha\'lor of L mOflocl"logelles 10 \anous artificially contamlllJled 

chee~e:-. shc'l\\ cd that subs-ranlJal llumba~ of L mmIOCl'/O.2l'llt!S celb ,Ur\ J\ ~ th~ manufacture ilnd 

np ... 'nmg of \anou<:; types of chce~c" mcludtng cottage cheese There J ... a hJghly slgnlllcanl 

1..'0'T~latiOn between Ilstenal growth and cheese pH \ aIUl.~" ->5 j and the abs~nce of starter cliiture:-. 

dunng manufactunng The conceJl1ralJon of L '1/(1I1O(\(f)?e/lf?~' III chcesc!l. IS usually 10\\ but 

k\.;b highe r than 1000 cfu g may occur III up 10 :\ 511 0 of samples (Rocoun and Bille. I~Q "' ) 

\\nen contaminated. certam r.:he~\e" are found to be ~apable ot supportmg outgrowth llf L 

1111 frt.\'(r~ellt'S to populal1on~ oj 10--10- cfu gm \ ·analJl..)!l:; 111 manufacmnng practJ,,"c:-, rC";lIlt III 

I..lppnnUnliJeS for post-proce.;.s COnlammallon. In theo~'. cheeses manulacturcd from r 
1II1lIlOCYW'lenes contammated raw milk would be more h~c1y to b~ contammated. but only 3 I(m 

p('rcentag~ of contaminated ra\\ nlilk has been r~poned ~uf\'eys III Gemlany. S\\ IIzeriand and 

France strongly suggest lhal cheeses made from pa-.lcunlt:J milk are as frequenlly contaminated 

\\ ltn L fllOllo(rrogelle-\ a, ch~('-.e" mad~ from unpa;;;teunzed milk. \\ hlCh nllght be dul..~ to 

«Intammallon dunng m3nufactunn~ proces~es and hanJ!Jng f WHO. 19X~), 

Ch..-:I.:"~~ ha\'e been the \ ehlcle Ifl al lea:-.t thl:! t',o,.o major ol1tbreak .. of hst~nosl':). one III the L'''\A. 

d"I''':lall·d \\!th \kxlcan·styk chce~e '1 ..1} cases. mflnalllY fa I;! ~..J.') I and the olh..:r III 



"-\\1tzerland tQ~ elses, monahl) rate 1";'°11) (Elknz el al. I~H13) Dlfh!renl res.('an.:hcp" have 

\\.1' bolated (wm ..l5 unnpened Itah.:m cheese sample ... (\ammcd WhKh \laS .;,ugge..,(cd that thl:' 

ml.Jht he dul." tll the JJ\ anced mJu::.tnal technologJI.'s u:-.ed 10 ,hee'S!: rnanut.l.:tun: rl.lliclOtll el ul.. 

IQ91J1 In ..tn~.llhl,.~r ,tud~. L nu.moc:rtogene.~ \\.1"; Iso1.lted fr(lm dl fferem ,ampk ... 'tf r.1\\ and 

pasteunzed milk In the Czech Republic (}.;a'\.ntulo\,il e; til.. .:!O(W). ACldltied d.tl~ pn\ducis (e g 

cottage cheesC'i Jft: In pnnclple said to be free Of L IIIWII1(\lOltOh:'S (WHf), Jq\~\ 

Th~rc a.rc IwO main \\ays for L I1IO'WL' tugeI1L'.\ to fmd Ib wa~ to cheese, nll' pathogen ollghl 

be present III the r<l\" milk dell\ ered to the dalf~ or JI might also be J. part )f th~ T61dent baderial 

l\tlra of the rrl,..:~ ... jlng. plant l'r npemng room llf the dairy and thus ~{lnslltut;: il risk 01 

conlammatwn r~\r ~urd Jnd chce"es. The N£J.flI ... rn might on.;;mally hJ\ e hccn mrl..ldu~ed nOI 

necessanly b~ m..:ans of com3rnmJ.t.:!d (3\\ milk but also b~ SOIl. .... atcr l)r ~tr 1 flknl F tIl. \)931 

ClDet l't ul I 1.)\\4, lfa.:t!d lhe ~Qurcc of L m(,'lOcHogene followmg four ('l .. urrence.;, 01 
, 

cl.mtammauon ot chee ... e- with thIS bactenum through the bulk m!lk tank 10 J particular farm. Jnd 

f'\\!nrually to J pi.l.f1Icular ~o\" \\hh:h " .. a-,; found to be e'\creung the (1rgam~m In Ih 1T'1~k fr,)m <me 

quaner The flfJ:!Jmsm y. J"; :1150 b(llalCd from the f~.:\!s of the ,arne ammal 

3_ Ice cream Jnd cake .. 

Luteria often lave..; In the cold. mOist em Ironment found In r\!lngerawr.., hen II ~ Lott-ntl-free 

prodU(1 is placed lfl a rdngerator. If It 1S Improp~r1: handled or ~tored, bat.;h.:nil m thl! retng.:rJ!or 

can contaminate produ-':b (\\ 'HO. 1988. AW!:;"tlfl iind onn. 19981 Icc cream. which J' 

commonly stored In refngerators. l~ frequently found contammated wtth L. ilion, IlOgelles (0] 

11.) :!0Q of .. arnple~ tested) IRocIJurt and Cm"a.rt... IQl}i), Other datil trllm :'-Uf\~~S tndl(:ate 

prevalence from zero to appro\.lrn,][e-ly 5 .5- of products tested \\ liD. I qS"" .... orne m5tance~ ot 

Ice ~ream contamlDauon have been attributed to post process conlllmlO3uon QUi.l.ntIlJlJ\e da.ta are 

limned. but suggest contarnmallon Ic\-els of from less than I to 15 L nlfJnOcHlIgt.'lIes per gram 

A~ L monoC}'tO!!ene.f IS tound m a variety of food:-. of both JflImal and plant ongm. lilS cenam 1("1 

occur m cakes and past'£) products with high conh:n! of cream. eggs. milk and trulh. (Chltll t:l al.. 

2004). 
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Th~ rCpNh,"U <Jhdll) of L. nlrmoc' wgt!nt'S h) gr()\\ ..snd prohl,=ratc on man~ rc:fngeratt:d r.l\\ 

pro~c~scd and r~ady-tQ-eal producb. IOduulOg mt:~u and poultt)· proJll~b. ,uggl,'Sb thai 

con~umpth'n tlf th..::-.t: products cCiuld pla~ .J rok In th~ :,prcad of human Ihh:m1sls Studl~:-. h,n I,' 

31,,0 found .J hll;h pr~\'alt:nce of Lhlt'r'd 10 the ... " foods (A xcbson and 'ilmn, 199\ I Thl.' 

pre\Jlcncl.! 01 L. II1UJlIICHogCIlt!S contammatlun 01 r3\\ and procc".,eu meal product:> ~can be: high 

(from I to '110 01 (RexQurt and Cassart. Ill'}-l. but the le\'ds ,)r ~Ont;1mIllJllOn In meal <lnd 

poultt) rrlR1Ucb. hll\\e:\eT. are usuall) Ill\\', \\lIh 0·90", of samples hd(l\\ '0-100 cfu ~ 

f.-\xds~on ,lOU :-'.,mn. 1(98)- The pn.::'Sl,'ncc uf L'.\'lena on carcass h u ... uall) JllnbUICd It 

Ct'ntanunaUon h) kcal maner dunng ... Iaughter The proponlon of heahh\ ~amcr-. harhl'rlng 

LrJltTw III tl1l'lT II1te .. llne~ range", from II t<l )~' I Rllcourt and Bilk 1'J9-, 

LU;':Tld ItJO/fj d faC,,'/lt'\" \\ as detcct~d In man) type ... of pfCIces. ... .!d mc:at prudlJ~h \., 'ked m.:ah 

f J go 0). [3\\ cured mcalS (I ~ - 0;. t rnay('lnn~Hs~·bJ"l.!d ~alads (21 ~o a I. and prepared mC:J.I:­

III -,I ) II \\i,h n0tlo!d that ra\\ cured meal produclS \\erc "1g:",fir.::J.ntl~ contammallo!d \\llh L 

m..,wc lOgt"lll'-': thln (ookcd meat produ~b. I ~ "'°0 :md 4 Q'l a. re"pc(:IJ\d~ (1·~lh:nd~t'k ' II 

J4(9) L,:./l'rt.J 1110111' TI(Jgt'IIt''i ha ... been 1'(liall.'d hum r;:1\\ beef and pl)rl-.., lamh. ;Tllund and " 

mmced ml.",ll Jnd \-=nou .. poultry Up to ~O' \11' mlllced meal has ylt.'IJcd I. mVITOc l(l!!~ Ii ~ 111 

..,oml' .. Uf\C)" WIth rl."ported number .. ral1g.mg. tTllm 

mal1lpulation .... sUl.:h a:, shc1I1g, appear to be rcsron50lbh: for conlammutu:ln l\( Ih,,:-;I.' produLh \~ nh 

L mmlo(\-rogL'lIC'\ <1nd frcc7111g appear ... to ha\C.~ no detrimental dt\!1.:1 lin L IIImro('" !"1!lll('_' 

III HO. 1'"xl 

\leat had not been Implicated In human IIsteno:,1S until 1985. \\hen tn\CsugJlum of (111\: CJ"e 111 

Oklahoma led to th~ Identification of contammated turkc) frank~ .1.;, the \Chh.:ie 01 mteclllln In 

the 11.J90's. however. comam1l1ated readY-Io-cat meat products led 1(\ '1c\eral outbreaks. S(lmt: 01 

\\ hl,h \\ ere hlghl~ rubliclzed and had profound epidemiological Impact (Kathanou. ~OO3) 

The Jellied pork longue outbreaks In Francc can he scen as paradigm:, lor the chJllcngc.; 

a::.:'oclJ.tcd \\ nh epidemIOlogical investigations for h~lt!rioSIS outbreak". a "ri.':clalt~ I(l(~ ltt'm I .. 
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Implicated and ~ldliltlonal products may heclllllc secondarily c ros~ conlammated (Kathanou 

:!.LlIJ:;) Th~ 1Qt.) -1999 hot dog outbreak In the L"mled Siaies m\·oh~J multiple ... tJles and lUI 

CJ~es and Jl .. ~, can bt' viewed as an epuknunloglcaJ exam ple Thb was the fir ... ! documented 

muills tate outb r~J'" III IhlS counlf) . and Ib Impact on the publiC' ant.! the fO(ld mdu~lry and tuod 

s:H~I: \\J .. ~nornll1US CKathariou. 20lHI Fcmlcnted sausage prudlli':ts haH' also been sur\cycd 

.md the I..'oniantllhltllln incidence v .. m c;;. grea tl) ~Intl may be: up to ~O" Il \ \\ HO, 198~ I 

Later;" 1I1mwc.YIOXt.'IH?S has been reco\"a~d from JS-lO°;, of rctad poultry depcndlI1g on the 

samplmg method {"urfacc. whole ('arcas'S \\a:-h or s\\ab) and the number .. Of thiS bactenum haw 
• 

been obst..'r\cd 10 mcrease dunng prodUl.:1 ~torage under rcfnger:.tlmn to ,tppreC13blc number ... 

\\ nh lll I'I!\\ days 1\\ HO. 19 8} l ,') nendade l'l til.. C 199-) dcnwn"lrated thaI L ml"W('UO~,"'l1t'\ 

\\Jj Isola!t!d from :ill cat~gories of poultr: Jnd rouil~ producb m\"~:-;ugJh:d \\'Ith r~speu tll Ihe' 

gwup (If raw product::.. tht.! Inc idence of LISlenu contammallon \\ as hIgh (76,311,0) In poultry 111 tht..' 

S3n1\! :o,tuJ~ SlOl1larly. a higher mClden(;e !Jf L mOllocytogf;:lles 13(, )' ,) ',\3, dl.'tCCh!U m Pl'UItr:- 111 

\avarra. :-,pam (\'lta., f!l a/.. :!OO.l) Poult0 and poulU)' product... .U~ lllien Illlpl,,::atcu 111 

fl.'lodbome IOfc(tlons and this can be a::)(nhed to the mtcnsl ty 01 brotl"r production, tht: pO ..... lhlht) 

of cro;;.s·(ontJrnIl1JUon dunng the ,laughter proce .. ~ and the m!:',handhng uf Ih~ l(l('1U rhldut.:t 

dunng "h)fag\.' and preparation (L:yttendadc eI (II lql}- ) 

2.2. Bac ter iolog ica l techniques used in ,he diag nos is of L. lIl o""cyrogeue\ and OI lI er U \ler;{l 

3pecie'l in food~ 

It IS generally be\teved that consumpuon of contamll1ated food" IS thl.' mam lran~ml ...... lon roUl..: lor 

human listeriosis. Therefore retrospecuve study of L mOllocYlOgenl .. '\ m foods \:>. an Impurtant 

component of 1Il\'cstlgation of sources outbreaks of human h::'lenosb. Therl! arc J \'am~ly uJ 

cOfllVentlOnal methods currently available for the detecllon and ldentlticallOI1 of L mrUlocylogen/! \ 

and other listeria spp. In food sample;:, Conwnuonal bacteriological methods arc Important for 

\ .1riou!' reasons. Their use result..; 10 a pure culture of the org31lJ::'in. \\ hleh is u.;cful tor regulator: 

I'urposcs They remam the 'gold standards' agamst "hlch other methods arc ~umparcd .lnll 

\Jlldated These methods are usually vcr) seosltl\e and they do not reqUire ~orhl~t1C'ateJ and 

expens ive eqUlpments The Iso lation and Idcnufic:mon of L monOc.:l'logl'IU:',\· and other Ll.\terItl 



spp from food nnd environmental samples reqUire th~ use at ,d~ctIW agents and~cnnchmcnl 

proc('dure~ thai limit the levels of contammalmg tmcroorganl'm~ to rl'3sonable number" and 

allo\\ muillpilcation of L. mOllocylogelle~' to le\cls thaI are enough for detecuon of Ihe orgalllSJll 

10lF C0041 

In the carl~ days of Iisterial chl1lcal bacteriology. cold enrichment \\a:-- regularly used. C\.pIOHlIlg 

the ability oi the organism to multiply at refngerauan temperatures. whereas contamlllilllng 

bacteria could not Illuillply under these conduions. However. thl'- rroccdurc reqUires WI) long 

Il1cubJtlon urnes. often months, making II unacceptable for cur..:nt Invesllgations of food-borne 

outbrcJks and ,-poradic cases, as \\ell as for the nnplcmcOIatilln of elTecll\'e hazard anal~:--Is 

Critical control point (HACCP) programmes 111 food productIOn and processlI1g estabhshments .\ 

number of "elective compounds that allow growth of L mOil/ rfOgenes at nonnat II1cubatlOn 

temperJture:-- ha\-e been II1corporated into culture media. thus ~hortcnll1g the lime reqUired felT 

selectJ\ I.~ gro\\ th of the organlsm_ Fxamples of these selective compounds Include cyclllhc\.lnl1dt: 

colistin. cdotetan. fosfomycin, hthlUm chloride. nalidixIc aL·ld. ,-lcnll<n mc_ phenykthanol 

cenazldllne. polymlxHl Band mo\.alactam (Oxold. 1c)98. D IE, ~11!l-h 

In Spilt: or ad\'anccs made 111 the -sckctiye IsolalJon of L mnnOCi Ll lgt'Ilt'S from food. there b -itlll a 

room fOf Improvement In a number of areas. '\;0 smgle proct:Jure can be credited '.\ Ith ht:mg 

SCmlll\'e enough to detect L. monocytogene:s and other U\lent.' -ipp. from all t) pc~ of load In 

additiOn. ~ublethal1y IDJUfcd L nwnoc.' logenes cells can be h.)unu In proces..;ed food uue to 

freezmg. healmg. aCidification and other types of chemical N phYi>lcal treatment The ... c 

sublethall~ II1Jured bacleria reqUIre speCial culrure conditions (or damage repJIL i:tcforc bc-mg 

able to be detected In cuiture (ISO. 1996; FDA - CF5A'-:. 2003. \krck. 2004. OlE. 2004) 

Conventional methods for the isolation of L. m01I0c.:Hogenes and other Liweria spp from food 

that have gamed acceptance for II1 temallOnal regulatory purpose';;; mclude the followmg (i'.lcrck. 

2004. OlE. 2004): 

• The Umted States Food and Drug Admmlslranon. Center for Food Safel~ and Applied 

~utritlon (FDA-CFSA:--J) method. 
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• The Association of O fficial Analyt ical Chemists (AOACI official method. 

• The International OrgalHzallon for Standardization (ISO 112t)O) standard. 

• Thc InternatIonal Dal1) Federal10n (I OF) method. 

• The: L'01lcd States Department of Agnculturc (USO-\)~Food Saret~ 

'(,['.ICC (FS IS) method 

• • 

, 
and Insrectlon 

• The French Standards (Assoclatton Francalse de ~ormai1LatiOn. AFNOR) method and 

• Health Canada method for foods and environmental samples. 

L/S[uw ~pccles may be present 1Il small number:!. and are often accompamcd and O\'CTgro\\n by 

consldt'rabl~ larger number5 of other genera. therefore all efforu should concentrate on 

suppre":-omg pOSSible accompanying flora uSlIlg selectm; cnnchment It I~ also neceS'iJ~ tl) deh:ct 

IIlJureJ USleria spcCles uSlIlg a pnmary selecli\c ennchment medlllll1 Therefore. \\ hat('vcr 

method I' used In Iht: dlagno~ls 01 L mOllo(~\togelles 111 food~. for the best po:-oslblt: reCll\t.::~ llt 

all Injured cells. a three~stage procedure IS recommended (hO. 1996: FDA CF~X'. ::!IJO.1. 

\1crck.200..J.). 

• PrIma" selecll\c ennchment 

"c:condary sdectl\c ennchmcnt and 

• Selective platmg follo\\ed by 

• BIOchemical tests 

All culture media prepared should be subjected to quailt)' control and mlhl "uppon g,ro\\ th of the 

suspect organism from a small Uloculum. The reference stram should abo be cultured m parallel 

wllh the SUSpICiOUS samples to ensure that the tests are workmg: correctl~ (FD.-\~CFSA \i. 2003. 

OlE. 2004). Purificauoll IS a mandatory step 111 the comenuonal analysIs because Isolated , 
colomc:::. on selective agar media may still be in contact WHh an IOnslble weak background of 

partlall~ I11hlblted compelllors (FDA-CFSAN. 2.003), 

The FOA·CFSAi'! method utilizes Listeria enrichment broth I LEB). which contallls nalidixic 

acid and acriflavin. as a pnmn:ry selective ennchment medIUm .. -\fter Ihls step. plal1l1g IS donc 011 

lithium chloride~phenylethanol-moxalactam medIUm (LP~I) and Oxford agar plates. Further 

\4 



biochemical tests are done from colon ies taken from tryptone soya yeas t extract agar (T5 '{EA ) 

plates (FDA·CFSAK. 2003). 

The USDA-FSIS mt:thod uses two enrichment step:. The -primary' sclect l\'c enrichment IS done 

III Lnl\erslI} of Vermont medium (UVM I), contaming nalidIxIc acid and aCrltla"lIle: the 

'!lot:condary' selective enrichment is carried out either 111 lj\·j\,1 " or in Fraser broth. con t31111ng 

nalidixic acid. lithium chloride and acriflavine- ThiS method utilizes hthillm chlonde­

phl'nylcthanol-moxalactam medium (LPMl a:. J seJccll\c platlllg mednnn and further 

blClchcmical tests are carned out on colonies taken from tryptone soya yeast extract agar 

CTSYEA) C\lerck. 2004: O IF. 2004). 

The IDF method IS recommended to detect L t,lO/WtTrogeJles in milk and milk products 

'\lodlftcd LIS(ert(l enrichment broth (LEB) is used to enrich the sample and thiS IS followed by 

:itreakll1g on PALCAM (Polymlxin acnlla\in hlhlUm chlonde ccliazldlme. aesculm and 

m:ml1ltol) and or Oxford selccti\·c agar plates. Fi\ e- presumptive colomes (or :111 of the colonie ... If 

there arc less than fivc) arc then sub·culnlred 011 T5YFA for further bIochemical confi.nnalJon 

ClDF. 1990. ~(erck. 2004) 

In the AF:\OR method. Demi-Fraser broth IS u~l."d as a pre·ennchme11l medium and till'> IS 

cultured onto Oxford or PALCAj\l agar plates. Fraser broth IS used as a "ccondar~ st:lectl\t' 

ennchmcntmcdlurn \\'hcre Oxford or PALCAM pl:nes are agalll used as selective platlllg media 

Further blochenllcal tests are used for confirmatIOn I ~FNOR. 1(93). 

The Health Canada method for foods and environmental samples uses Lisler/a enrichment broth 

(LEB) as a primary selective enrichment medium \Iodlfied Fraser broth is used as a secondary 

selective enrichment. Oxford agar,lilhium chlorlde-phenylethanol-moxalactam { LP~l l. modified 

Oxford or P.ALCA:-'1 aga r plates arc ll sed as selectne platmg media and further biochemical tests 

arc done (AFNO R. 1993). 

The Intemational Organization for StandardizatIOn (ISO) uses half Fraser brOth as a prnnary 

selective ennch ment medium and Fraser broth as. a secondary se lective ennchment. PALCA \ 1 
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and O'd'ord agar plates are used as se lective plating media. TSYEA IS used for pUrification of 

colomes for further blOchcmical tests used III the dltTerentiatlOn of L. mOIlOn"tooenes from othel 
• 0 

'>pecles of Listeria (ISO. 1996: ~ I erck. 2004)_ The International Organization for Standardization 

Tcchillcal Commntec Isone 34, Agncul tural Food Products. Subcomnllttee SC 9. 

~licroblOlogy, claHns that the ISO Standard 111QU. pans I and ~ can be used for the deteclion of 

L mOllocytogenes 10 d large variety of food and feed rroducts. Although the) recoglllze that this 

.. tandard nllght not be appropriate in every detail In ccnam illS lances. they recommend that every 

effon should be made to apply this horizontal method as tar as pos~lble (O lE, 100·0 

The 1\\0 selcctm;~ piatlllg media used in the ISO me-thad. Oxford and PALCA.\\ agar plates. 

contam a number of 'SelectIve agents which can mhlbll the growth of most mher bactena and 

dlfTerentlal agents are Incorporated as mdicator s~ ~Icm lo.X01d. 19(8). Listeria selccmc medium 

lOx ford formulation) 15 recommended for the det~clJon of L mOllocytogelle:-. from clinical and 

food :.pe-cl1llens ThIS medium ulihzes the selective mhibnor} component~ htillum chlonde. 

acnflann, cohstm sulphate, cefotetan. cyclohexanllde and fosfomycm, ami the mdlcator system 

3escuhn and ferrolls Iron for the isolation or differcnuatlon of L I1wllOcytogf!lle., rOxold. 1998). 

Lwerill mOllOc.YlOgCII/:ll hydrolyses aesculin. producmg black zones arounJ tht.' colonIes due to 

th~ formation of black Iron phenolic compounds (Figure 11 Gram-ncgatlYC bactena arc 

complete!) mhlbllcd while most unwallled Gram-po:.IU\·c ~pCCI!~S arl.~ ~uppres~cJ TYPical 

LiHer1l1 colomcs are alO1o:.t always visible after 24 hour:.. but IIlCUbatlon should be l'ontillued for 

funher ~-l hours to detect slow growmg strains (O\Old. I Q98). 

PALC.-\\Ol medium is recommended for the Isolation of L mOllontogelles and other Llsterw spp 

from foods. This medium IS highly selective due to the presence of polYll1lxln. acnflavin 

hydrochloride. lithIUm chloride and ceftazidime. It allows easier differential diagnosis of L 

monocyrogene.> by utilizing the double indicator system (Oxoid. 1998)' aesculin and ferrous 

system and manmtol and phenol red. 
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Figure I Colome::. 01 L mOIlOCYlogenes on PAL -\\1 and O\.ford agar 

Source- \ krck t 2(H1-ll 

Lirtl!ril.l spp hydroly.;e aesculin resultmg m thl,. :·~'mlatiOn of a black halo around the colomes 

(Figure II Llsiena mOliocYlogelies does nOI :.:rmenl manmtol so ea~: dlff,;-renuauon from 

contammants su.:h J.~ enterococci and staphyloc ':':1 can be made. <b th~:.e \\ III lerment manmtol 

and produce a change from red to yellow m the rH mdlcator phenol red ,O\.old. 1998) 

\'anous biochemical tcsts are used by different !.:boratones for the dltTaenuatlon of LislcrlLl 

!Deludmg mtrale reduction. urea hvdroiv::'ls. IT:dh\ I red. \'o2.es-Proskaur. dextrose. maltose. _ i.. ~ 

aesculm hydrolysl~ and other tests (Table 2). 
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2.3. "ero t~ pe~ of U\feriu 

... .:roiltgl..:Ji l) pmg I~ .1 \\ lOci) u:'I!J method amoJng mh,:rflhloioghh [0 l.:haractcnlc or fmg~'rJmnl 

,pl.. .. ut:, \'r ,tram:. 01 foodbomc pathogen...; A t~rlcJI 'Crot}PIllg, ,chcme milkl!,:. u.sc of :-pl:":III ... 
• 

antll1,ldle' (Jnu~r.::rum) that agglullnate \\llh '1pr.::clllc anugell'1 i(Kaled on Ihl! baclcna The LISi('I'W 

'1PI!CI6 can l1e ,,,,btl,, Ided II1to ..,crotyp.:" by th.: prl!sence l)1 their 'UIll.Ilu.: (nJ and flagdbr ,II) 

.lI1tlgclb l nder thl! curren tly accepted Seellger Dunkt.:r· \ oe t ... ~,:hcll1t.· l WC'oky t?t (I/. , 20031. tht.:rc 

:m: 16 sr.::rotypl.!~ ddincd by 15 0 antigens and 5 I I anllgcn:-. LiJfl'l'ItJ 1/I00WCytOgt'IIt?\ '" 

n:prt.",r.::ll teJ by 11 sr.::rot} pc:; soml.! of which arc "harr.::d by L 1I1110{lW unJ L. ;~eligen (Tablr.:: 1) In 

gr.::lh:raL all nonpathogr.::OIc SPCCI6 exccpl L \\e"'1111/(.'I"I • ... han: nne or more somallC and fl'lgdbr 

Jnl1~l."n ... \\ IIh l. /11(11101 -' to.£!t'IIt'\ 

'lUJU· ... h,l\1..' .. 11'0 Imhcated that Immunologlc.!1 cr~) ... '> n:;.u.:tH1I1 ... tll.:":ur b~I\\C:t.:n "trams 01 L :tr Jl 

"'pl..'l'II.7' .mll Strt!pIOC()(:CItS. Swph.,IO<.·oct.us. E sdlt'I'Jehlll anJ 'llm~ Connt'haClenum 'p~CI~ ... 

.... Chil:- rm~ alone. ',\ uhom blochemic31 chara..:ll.7n/JtH1I1. h Iherl!lor~ not adequ.J.k 
• 

11I1,.·IlIHI..:al1\)n purpo'C'i of L mOllO(\ll!g,,'IIt;'S anti ... pCI:IL· ... dbtl11~lIlln .... ':,erClt)pmg h al ... o "' I 

IImlled \.llu .... In epidemiological ~tudi .... .., of Ibt..:rhhlS J:-. ~Co o \\1 I ... olal .... :-. fn .• m man and amm.tl ... 

ht.·h'ng H onl~ thr~(' ... erotypes 12.1. I ~b .tnd -1h f\lartm. ':IIII~I .... er()l~p~ -tb ha:-. cau ... ..:d th;: 

malllrll: (11 human epidemiCS Sporadic case..; of 11' .. lcnow ... tre cau ... cli by ,crot) pes -tb. I ~J .• lnti 

I 2b 'icrolypes -.la and 4c may bt! reslrlctcd to ,1I11Illal .... (\\ 1..' .... 1t.'~ ~ · I al. ~OOJ) 

• 

19 



Vt'getables and soft chec'>e are suitable for L. 1Il00IOc.\fogelle,<; due to thelT f~l\orable.-c('lmblllation 

of condilions IIlcludtng pi!. mOisture. salt concentration. and nutricms. The surfact':. of Tllt'ats are 

alsrt sUitable substrate::, to ,>upport the growth of the organism aflcr conlam11latlOIl from the 

~Il\ Ironment Contra~ 10 mos t foodbomc pathog~ns. growth of L. 11I00IOCl'lOgel1c\ IS not 

complete I) inhibited i.lt refngeration temperature (-l-6C C) Hence. extended storage should bi: 

discouraged (WHO, 19(2) 

As much of the human caSe:- anse from consumption of contamlllated foods. Iht' usc 01 high 

temperature 10 cll1ninate celb of L. monocyrogcfles can be employed but Ihe heal resl~t3.nCe of L 

/1/ononlOgenes ]5 III quesllon Some studies sugges t that the pathogen can ,ur\ ]\(' c'<posure to 
• 

Iltgh -Temperature-Short· Tllne (IITST) pasteuri7<lllon of milk at 71.7"C for 15 scc(Jllds but 

Ihc~ do not survive hcat1l1g at 60"C for 30 minute:. . .s0 that a higher temperature and or t! longer 

L'\posu re 1IIne \VIII be Illorc dfec\ ]\'e In climinallng I. mOllocyrogclle.\ fMartlll. 20m) 110\\,C\I;:r. 

Jaml!~ (2000) indicated that IITST protocol ror milk (71 - C for 15 sccond\) b adequJte to 

reduce nomlally eXlstlllg numbers of L I1101/(/(\'wgl' l/es belo\\' detectable le\e1<.; . Lo\\ -

temperature - long-tllne (LTLT) pasteurization protocol (62.RoC for 30 Ilunllles) 1~ :.alo to be 

L'\en more destructive (James. 1000). ImplemcntJHon of an effecllvc IlazarJ. Anal~<;I'> Cnt]cal 

Control Point (HACCP) program by food pro!.:I.''>'>l)r", llla~ help to reduce the tfltal k\d of 

contalllmal10n by L. /Il(lIlOC rogl!lleJ (r.lartlll. :;00,) (ro~s-contalllm3.tlon :.hould bc i:\\oldcu 

through SUllable design of equipment and appropnatc saOitatlon proccdure~. <lnd contammallon 

b) food handlers. contact surfaces and Dlher IransmlS~lon \CClOrs (W I-I O. 1992 ). 
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Table 3. Scrotypcs of Lisreria species 

Lisreria species 

L mOllocytogenes 

L IHUIO\'I/ 

L. 1Il1/0C1W 

L \\'elshimeri 

L I-eeligeri 

en. undefi ned 

Source' FDA-CFSAN I~003) 

l .-t Co ntrol of Li~teria in foo ds 

Serotype:; 

I 2a, I :2b. 1/2c. 3a. 3b, 3c. 

4a. 4ab, 4b. 4c. 4d. 4c. "7" 

5 

4ab, 6a. 6b. Un' 

6a.6b 

1 2b. 4c. ld , 6b. en 

The complete elll11l11atl.'11 of L 1JI00/Ocylogel/es from JII food~tuff.., IS unpractical approach to the 

control of this orgam~m The cntical Issues are to control It:-. sur'\l\al and gro t\t h. and to 

Il1mmllze the re-contammatlOn of processed food, from the e/l\ lrDnment (\\110. 19R\) \lo\t 

researchers concerned \\ IIh food safety agree that a muillface ted ap proach 10 11111l1mlZC the mil... of 

foodbornc listeriosis IS required -\1 least four factor .. ,hould bl! cons idered 111 thl! O\erall control 

of the orga1llsm 

• laboratory mOnll·mng of nsk product:;. 

• the use of halJrd anal:"is cmlcal control poml (HAeCP) approJch for controlltng 

Listeria dunng the food process. 

• the usc of 'hurdl;,?, . (c _g. temperature treatment, l. and 

• educatlllg IIldl\iduab al n"k (A ,e\:sson and Sunn. 19q~). 

SUf\I\al and gro\\ lh of L mOI!()c:rlOgenl.'s arc delemllllcd by th~ food substrate ~lIlciudlllg pH. 

water aCl1\ lty and salt Ct)!lcentratlon). the lime temperature rciatlOIl"hlP 01 a heallllg prace" ... and 

clTcctl\"eness of o ther iI,tencldai processes ( ~l ar1l1l. 20(3) 
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3. ,\ IATEIl IALS .-\ '\D \I ET HO DS 

3. L Study area 

A cross sectional srud~ of USlCria species was undertaken In major supermarket:>. pastry shops 

and restaurants In Addis Ababa. Ethiopia from Septembi;!r 200-1. to ~ l arch 2005 Addb Ababa IS 

the caplIal city and 3dmlnlstrallon center for thc Federal Democratic Republic 01 Ethiopia 

comprising about I 0 ~ub-cttlcs_ It lies in the central highlands of Ethiopia al an altitude of ~500 

meters above sea Jc\cl.lI1u has an estimated human population ofaboul 3 miliwil (-\.-\CA. ~no-J.) 

The average annual tcmperature and ramfall are 21 C and 1 00 mill rcspetllvd~ Addis Ahaba 

ha" rda\J\'c hunl1dll~ \'arymg bel\\ cen 70% to ~(l" JUring the rainy seaSlm and -to , III 50n , 

durmg the dry season 1'\!\\5A. 1999). ~licroblologlcal Jllalysls of the sample:'! wa:'. und~rtakl!n;,st 

the \lIcroblOlogy Laborator;. of Faculty of Vetennar;. \.Icdicme. Addis Ababa l'nl\ersH) Dchre 

Zeit. 

3. 2. O ri g in a nd t~ pe of s t ud.\ sa mples 

The ~[Udy was conducted on milk and milk product-. tpasteunzed cows' mllk_ cottagt' cheese. ~(lfl 

..:hecsc. creamed cakes, and ICC cr~am) and meat products (mmced beef. chicken can.:a ... s. and 

pork). The beef. cinckcll carcasse". pork, soft chee:-.:!. cottage cheese and mtlk \\crc purcha:-ed a~ 

"old for consumer~ (u:-uall~ m J refngerated dlspJa: at 4 'C) tram ]--' supemlarkeb under SIX 

different sub·cities. Cakes and ice creams were purchased In 78 pastry shops and restaurant .. 

found in SIX different sub-ClUes and data were recorded accordmgly (Annexes 1- ·n The AddiS 

Ababa Aballoirs Enterprise supphes beef and pork for the supermarkets. while nllik. soft cheese 

and cottage cheeses \\ erc supplied by some commercIal dairy processmg plants such a'o Sebt!t3 

Agro-mdustry, Shola Dairy processing Enterprise and Adaa Dairy ProcesslI1g Lml. Dressed 

chicken carcasses were supplied by some poultry farms in and around Addis Ababa such as 

Almaz Poultry, ELFORA Agro-mduslry. A LElvlA Fann and olhers. 
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3.3. Study type and .. ample s ize 

.\ cross sectional ",wd~ of Lislt'rill ::.pec les \\a.., undertaken In pastry slwp" and slipermarkeh III 

Addl':' Ababa from Seph:mber :!OO~ to :'larch 200:; Each sample was cnlkcled asepllcally and 

transported In icebox pJ.cked \\Ith Ice to the microbIOlogy laboratory oflhe FJl:ulty of Vetcnnar;. 

\tedlclne. AddIS Ababa Linl\erslly, Oebre Zeit for analysIs. A Iota I of - II food samples (Table 

~) were collected for analysis dunng the <;wdy p~nod The samples \\ ere "tored o\'cmlght m a 

refngerator at -lC until processed In the mornmg of the next day followlIlg the standard 

laboratory procedure ... ,,\,'t by the inlema!lonal Or!!,alllzat ion for Standardl/atlon ( ISO II :!90-1 

1(96) for the detection of L I1JOllOo'(ogenes 

Table ~ Type and numbl.'r of samples collected Jnd Jnalyzed dUring the ... tudy period 

Food ilems 

Pasteurized CO\\ .. ; milk 

Soft cheese 

Cottage chec ... e 

Ice cream 

Cakes 

MlIlced beef 

Pork 

Chicken carcass 

Total 

3.4. Iso lation and identi fication 

'\0. of ... ample..; cxammcd 
- ------ ;0 

1111 

"'0 

I' 

Iff' 

109 

'0 

'I 

- II 

Liuerw species wcrc iden tifi ed and isolated accordmg to the techniques recommended by tht.: 

International Orgamzallon for Standardi zation (ISO 11290-1: 1996), Figure::! The detection 01 
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I./'iit'rill IlCl:c";'iItJI1.!d dd'fcrcnl succeSSI'\-e o;tagc ... The b.'!clcm.liogll:al mt.:dli.1 lIsed In different 

.. tJ~e:, \\ 1.!rc prep.lr1.!d In accordance with the manufacturer'., rel:,lmmendall,-..n-; I Anne\. 5 J. 

J 4 I Pnll1;l~ ... decU\(" .:nnchmcnt tHalfFraser broth) 

1IIlIf Fla:-..:r hllHh I :\FS Lab,. Combourg, France) WJS used J ..... L rnma~ .;cJCCll\·C enrichment 

l1l~dlUm 10 prcPJn: the IOlltal suspenswn wlIh ferric JnlnlOnllll1l l:ilratc (Sigma. StemhClIll. 

Germ,IIlYI ilUdt.!tI ;1' .. <I slIppkmenL Ilalr Fras1.!r conl.Lllb ()Ile volume (If lithIUm chlo(lde (3g I of 

UI'IUI\CJ \\ ;HCr) ilnd hair 3 volume of both acnnavlll hyuro~hlondc (IU1115 g I of distilled waler) 

,II1J ~odlul1l ... alt nlllillldl\.IC aCid (0.01 g' i ofdlsldlt.:d \\3ter) (Anllex 5) \ lest poruon of~5g:m 

C5ml Ii.)r pil",teun/1.!U milk) \\a., added to ;) Stomad1l.:r bag (Bag F!1t~rk inlerscLencc. FrJncl'l 

and ~~)1111 ul 1111.' .... dct:lI\c primal'} cnnchml!nt medium. hal f Fr':her nroth \\ ,1'; Jddcd mto the t~ ... t 

fl\lrtlOn tt1l,t-.tJIO .1 ratio oft'::"l pl.'lrtlon to !oclt:ctl\e prtmJ0 cnn".'hmcnt ml.:JlUnl of I Hilma ..... to 

HIlum!! or \olum~' Itl \oluml:l The nuxture WJ ... hom~l~clll l ... J u ... mg .L IJhoratllry blenlil'r, 

~h)mJdlo!f--tnlJ T',l I '\e\\ .lrd \kdlcal. London. l KI at a high ... Pl!cJ ti..lr t\\ 0 mlllutes and tl1l.'n 

tn.:ubJ,h:d ,\I :W ( hlr 14 hours fFlgure 2) 

After Incub.ll1{)n of the mltlal :,u:,penslOll I pnmal) ~e\1.!~II' I! enrh.hTmmtl Illr ~-4 hour~ . 0_1 ml l) l 

th ..: ruilure \\ih ttans(t.:rrcu to a tube contBllllllg 10 ml 01 Fra'll'r ofllth (Cllnt3mmg dCnll<l\1I1 

h\Jrochhmdc. () O~5 g I 01 dl~tdlcd \':.lter .lOd naltdl:-'IC JCld, 1Il)~ e 101 dlsttllcd \\iller) lAr~ . - -
Lab., Combourg. I ram:e) wllh ti:rnc ammolllum curale added J .... J ... upplcmcnt The tnoCUlal1.!Li 

m..:dlUm \I.'<IS Incubated ill 37"C for 48 hour .. (Figure 21 

.~ .l J PlalLng out and Identification (PALC,..\\I and OXfClfJ agar pIJh:':t1 

From the st!condary ennchmcnt culturc. Fraser broth. IIlcubah:d 1llr 48 hours at r "c a louplul 

m\~ululll wa ... taken and streaked onlo pre-dned ..;lcnk plate!. or ea~h of PALCA\" (polymlXlll 

3~·f1na\ III lithIUm chlofldc cefta71dlme aesculm mannitol) and Oxford agar plates (AES Lab_ 
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Combourg. France) In such a way that isolated colomes arc ':'lbtamed The plates were then 

Incubated at ~ T'C for 2-l to -l8 hours based on the growth (II ..:olomcs and c\.amll1cd for the 

prc,;cllce of L'l)lomcs presumed to be Lisleria species On PALe -\\1 agar. after:!-l hours LHlena 

specie..;, gro\\ as small or VCI")- "mall grayish green or olne gran colomes.·1 5 mm to :! mm III 

dIameter . ..;,omcttmes wIth black cenlers. but always with bla..: .... halos_ After -l8 hours USII:na 

speclcs arpt.:ar III the form of grecn colomes about 1.5 to 2 mm III dlamelt.:r. wllh a cemral 

deprc:-';'Ion . .mu surrounded by a black halo. Typical colomes of [''ilena :-.peCle.;. gro\\11 on O\l"oru 

agar plait."::> for 2-l hours arc small (I mm) graYish colomes Sllr,'lunded by black haloy After-lS 

hours colonlcs become darker. with a pOSSible greenish sheen .. md arc about:! mill In diameter. 

\\llh blad halos and sunken centers (ISO 11290-1.1996). F]gure 



1st Enrichmt' lI( Step 

-Add : :'g. ... :lI llpk III 
225 111 1 Fm .;cr 1 : hl"c'IIll --

A,ld II I m l to 
I (lm ] F r.l:-~r bl, ,-II 

R":,HIII1~' ,th .' 
:...l .1 l d -l-~ l lt'l " 

Figure 2 Convenllonall..'nrKhment method used for thl: h('liatlOn and detection of USlena 

-\dapted from ISO 11~911-1 (1996) 
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'-1 -4 Confinnatl('ln ol/.l\terra spccies 

fN confirmatton. lr('lm «!.h.:h plate of each selcctl\C m..:dlUlH ,Oxford and PALC -\\1 agar platL"S). 

l"ih:: ~oll'nlc~ pr6um~d to bc Listt?ria species \\ .:r..: tJken .. md .... Ircak~d unw the :'Iuri"ace of pre· 

drz.::d rl.Jt6 of l~ plone '<, .ya yeast extract agar IT';' y r \) f Dlko. Detroll. l- ..... .l" I In a OlJnner 

\\hICh .JlloWl:d \\cll ... t:par.ltcd colomes to develop -\1!":llll1I11C"; m:rc taken for ~'mliIT(1atlon when 

Ih..:rc are fewer than Ihl;.· presumcd colontes. The plat..:, \\/!re then mcuhaled at ~"'·C for::!-l hours 

or ul1l1l gro\\-Ih \'<i sJllsl.lctory Typical colomc .. g.r<\\\ n I'n tryptone SOya yC:1~1 c»tract agar 

(TSYF .. \) (I 111m to ~ mm In diameter, convex. l'oh\rlc..;'1 and opaque). were used for further 

blllchcl1ll..:al tests IISO 11290·1.1996). The follo\\ 1Ill:! tc ... h \\crc earned Out from colomes of a 

pure culture un the T"'i YF:\ 

!"'i lated 'l'lome~ obumcd In T YEA \\ere [ransferr..:J ont\} cJ.:.m .md stenl.: ~la ... ..; ... hde~ and it 

dr p of ~oo hydrog"'n pl.·ro\tde (Sigma. Stemhetm. (,jcmliinYl "",Iutlon \\.1 .... tdJ\,!J onto t:ach gbs .. 

... lld(' Thl:" tmmedlJtl." formation of gas bubbles \\a .. recorJl!d a~:1 PO:.Jtlh· rC.t~lll\n 
, 

, J ~ ~ Gram stJlnlng 

Gram ~t.lln 1ng \~JS pafnmled on separated colonll: ... IJ!...l:n rrcul1 T,Yf>\ .and LI.Hi!l'It1 Spl.'CI~" 

\\t.:rc n;\~illcd a ... tlr.un·pL1SI1I\'C short rods. 

:; -l -4 3 \Iouhl) 

bolalcJ cl,lome:<. from T YEA were taken and tnoculatl!'J mto ~1\1 thydrogen sulphide. mdul 

and "wlllity) mCl.ilum (Becton Dlckmson, ~farylanJ. l'i:\) u ... mg: J ~ar.lIghl mO(ul4lmg nl!'edl~ 

and werC' m..:ub.ncd for.J~ hour~ at J5"'( Lislerw sp~'le .. \\I,!r~ ('>bscr\'cd a.;, ml)ule. gl\mg a 

I~ plcallllllhrclla·llke growth pattern under the sub-surface II 0 II ~QO-l. I Q90 I 
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J ~ 5 I Hcmoly ... l ... Ie ... ' 

-..hl,."\:p blood J.gar Ilk ... hm Dlckm~on. \ta£)lanrl. l .... \ plat..: ... \\ere tnl'H.:ulat..:d wl lh I:'.olal..:d 

(Olllnh:'" tJken from T" YEA uSing an moculallng lo,\p!' dCICnl1lllC the IH!ll1ol) Ih.: rt:;ICI1(1n Th~ 

(;olonll:' wen! c\mnmcd after incubation at J - 'l fllr ~ .. hourI' Lblt'rw 1I/011Oj llu!!t'lles :;howcu 

narro\\ dear. light IOnl.!" of p-hemolysis. LI.'irenli IIm( dW showed no dear I\)nc .!round th..: 

cl.llQn) L'Slt'rlll \t't'(zgt'r, ~ho\\'ed a weak zone ofhC'l1lph ... I' .mu LHleritlll.IlIO\'11 sltowed \\Ide. 

dearl) liclmcah::d ,-onc" ur~-hcmoiysis around tht: CtliOIlIl' .... COnlroi cultur(: ... 01 these ~pccles IL 

,,/o,~j'>-\·Iog(·"t'\ ,mci L III/WClW obtamed from the Freud ·\uthmlty IClr FI}lld "u lt:!). I'loufragan. 

France Jnd L n,IIW\"I1 {("IP. - .\~)) were a(..,0 u,,~d ,,:omparl.: the r6ulb 01 the hemolytic 

rcJctwn 01 the h: ... t culture:,. The hemolytic re3ClIl'"' (II Iht! boli.lh.!'" w..:re rl.':Cl1TJed on the 

Work(ll)"k anJ \\t'n: 'ill~l~t:lcd (0 further carbohydr.Jt~ ul illaltlln and C-\ \IP tc.,ls 

Tr;.pldn~ ~o:J Y':i.I ... t c\tr.1ct broth tTSYEB) ,\3" In .. l,!..It..:d \\l1h oJ I.:uhurc fn':11 T YE -\ and 

mcub.!h.:d Ii.. .... r !4 huur". Each 01 the carbohydrate ullllla~lon hrolh~ I rh .. lI11nO.,~. '\\ Ill.,C I AES Lab. - . 
Comh. urg, Fri.ln~c) .. mJ manaltol ,~1 erck, Danll'{,tdt. li~rm;1ny)) prcpi.lrcJ U'i1l1g phenol red 

(~I erd. Darm.,taul. (I\:nnany) as an mdicUlor \\cr\.' iMt:uloll:d Ydth i.l ~uhur\.· rrom T<;YEB 

(~kr .. k. D.lrm ... t .. ilit. tnmnany) and Incubated al J .... (' It'f up III 5 days 11";'0 1';t)O-I, 14961. 

PO~III\~ rCJcllons (.h':-Id f('lnnatton) \\ere mdH:atl!d h~ ~ :,cllo\\ I.:Oll'r Jnd (l~CUrf\ .. "J ml, ... tly wuhln 

24 h w J hours 

3 ..t 5) CA \IP (Chn.,tlc Atkms ~tuench-Pe.ter~onl le'l 

Fal.'h If know n ~l.hemolyuc Sraphylococcus oureZH I CI P Coll1Xtlon 01 In.,utute of Pasteur 

57J{l) and RlwdQ('nc.:f.'lts equi (eIP. 5 69) cultures wcre qreakc-d m "lOgic lines ;.tcro~ !) the .. heep 



blood agar plate (Becton Dlckmson, USA) '>0 that the two cultures were parallel and 

dlametncally Oppos.lte The test stra ins were then '> (rcaked 111 a sunilar fashIon at figh t ang les to 

these cultun!!:i so thai the test cultures and StarJ!n'lncocClIS at/l'C/1'I and Rhodococclis e{flll cultures 

do not touch but atlhc lr c10sesl \\cre about I 01111 to ~ 111m apart Simultaneously. control culturc~ 

of L 1/IOIIOt:\'1ogcnn al/d L. il/lIOClla (obtall1ed from tllc Frcnch Au thonty fo r Food Safct)' 

(AFSSAl. Ploufragan. Francc) and L. ival/O\'il (C IP. -842) we re strcakcd on the blood agar in the 

same m~mnr.::r a,> thc lest cultures (F igure 3). The plates \\'ere then incubated at 37°C for 18-24 

hours. An cnhanc~d Lonc of p-hemolysis at the 11llersectlon of the test ::.tfa1ll \\ IIh ~ach of the 

cultures or S. w/rells and R. eqlll IS conslck:red to be a pOSltl\"C rcacBon Usrl'na lIIollocyrogelle.\ 

sho\\ed an t:nhanct:d zone of hemolysis near the Sraphdococc//\ OllrellS '>trcak \\'hlie L n·a1lOl·" 

formed a \\"uje (5 mill to 10 mm) and clcar "arrow-head" ht:molysls toward'> the R eqlli streak 

Lisreria H'£'fty:en showed a weak enhanced hemolY'>h around the Srap!Jy/ococclH atwelts strt:ak 

while L IIIf/OC/fIl. I IIds/lIl11eri. L. grayi and 1 IIII/Irt/I"i were obscrved as non-hemolytic and 

were consJ(l~r~d <h CA MP test negative. 

FIgure 3. CA~ t P tt:st for different iating Llstena specIes. Jlon:wntallllles represent s treaks of S 

aurem' and R eql/I Verti cal lines represent streaks of Listena species. O\·al areas represent 

typical hemolytic react ions of L. monocyrogell es. L. see/igen (bo th towards S al/rells) and L. 

inmo\·ii (towards R eql/i) . 
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3..t,6 Interpreta tion 

Table 5 "hows the \'anous reactions used to differentiate LIsteria species All Liwerw specl~" 

wac cxammed as small. cata lasc-positl\'C. Gram-pOSIlI\e rods and motile Some sphles utlllzc 

rhamnose. xylose and mannllol \\ Ilh production of aCid Isolatcs utlllzmg mannitol \\ ltlt acid 

production \\ere referred as L. gray; and L murrayi Those Isolatcs negatl\'c for rhamnose and 

pOSltl\'C for manlllioi were recorded as L gran. Listeria lIIonoc:\Iogenes, L il'ell/Ol'ii. and L 

set'hgcri produce hemolYSIS on sheep blood stabs Jnd consequent I) were CA~I P tcst-POSIt!\C 

Of the thret!. only L mOllocytogenes falls to utilize 'ylose and was positive for rhamnose 

utilization. The dltlicuity ill diffcrellliatll1g L H'cmvvii from L ~'eeligeri was resolved by Ihl! 

CA \IP tc~t LisIeria seeligen shows enhanced hemolysu'I althe S £lIW('IlS streak while L f\'/JI/()lIf 

~hO\n:::d t~nhanced wide zone of hemolYSIS at the R £'e/lli ~trea" Of the non-hemolytic srt!clcs. J 

U/1IlWlla showed the same rhanUlosc-xylos\! reaction, a ... L 1II01lOcYfOgem!l but It was found 

negatl\e (111 the CA~I P test LisI<!rw WI/OClla sometimes gl\l':-, negall\C results for utdizauon 01 
, 

Rhamnose LiSleria monocYlOgell(!S was dlstmgUlsheJ from other <:pecle~ by p-hemolysis. C.-\\IP 

te.,1 Jnd termentatlon of sugars {mannitol. "()Iose and rhamnose) 

3 --l - Serotypmg 

SerOi~pmg of L. monocylogenes :;.trams (n 3..t) \\a-. cameJ out follo\\lIlg ~tJndard method:. at 

the French Amhorn)- for Food SafelY (AFSSA). Ploulragan. Franc ...... 

3.5. Data ma nagement and an alysis 

\1lcrosoft Excel was employed for data entry. computation of descflptlve statistiCS and dra\\lng 

graphs, Descriptive statistics such as percentages and proportion were app\Jed to compute somt: 

of the data Prevalence of Listeria species 111 each food Items was computed as the number of 

food samples positive for Listeria species divided by the number of samples exammed m each 

food Item The o\'erall prevalence of Listeria species was computed as the number of food 

samples positive for Listeria diVIded b) the lOtal number of samples exammed 
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-I . RESULTS 

~.l . Descripti on of food sam ples. superma rkets and past ry shops 

It has been said that the number of supermarkets that serve the population through the supply of 

milk and meat products in Addis Ababa, is on the increase In the last few years. T he number of 

people using these supermarkets as food shopping centers is also increasing. Ii is ,\150 obnou,> 

thaI a numbe r of people visit pastry shops and restaurants in Addis Ababa. Based on these 

obser. allons II would be logical to include such supemlarkets. pastry shops and restaurants In the 

epidemIOlogical studies of food contaminating bacteria such as L. monocyrogerles. 

In our current study. thirty-sc\'cn ..;,upcnnarkets under 5\'\ sub-cities were \Isited to collect Tnmced 

bcd. pork, chicken, soft cheese. pa:iteunzed milk and conage cheese. Seyemy-cIght pa::.try ,>hop" 

and restaurants under SIX sub-cities \\cre also sampled for cakes and Ice cream samples. _-\11 pork 

cotlage cheese and chicken carca:-.s samples purchased III the supermarkets were sold enher dccp 

frozen (mostly chicken and pork) or refngerated (mostl~ beef. soft cheese and milk), ChIcken 

(arcasses are sold as wrapped b~ polyethylene plastIC bags COllage cheese o r ·· . .l"ylb·' IS all 

FthlOplan traditional dau"): product made from sour milk after the remo\-al of the fat p~ churmng 

and cooklllg the curd to a temperature of -lO"C to 70" C. It compn ses ""'9°'° \\ater, l-t - " protem, 

1 x' fat. 0.9°;' ash 3.1 °'0 solubk: mIlk constJtuents (O't-.lahony. 19~8). 

Ice creams and cakes sold III the pastry shops were mosli~ displayed III dlspla~ freezers Cakes 

\\('re of ,'anous types but only those comainlllg creams were sampled Ice creams \\crl' 

predommantly made of \·amlla. plllcapple. banana. orange_ ."trawberry. lemon. chocolate. milk. 

eggs and othe r sweeteners. 



.. L 2. Preva le nce a nd di s tribution of Listeria species in rood it ems exa mined 

Table 6 shows the occurrence and distribution of Lisleria species III the different food Hems 

c\.ammed in the current study. OUI of a total of 711 food samples examined in Ihis stud} .. 189 

food samples (26 .. 6%) were contammated with Listeria species 

Of all food items examined. pork was the most contaminated food Hem with Listeria species \\llh 

an overall prevalence of 62.5% {50 80). Of the examll1ed samples. 52 (477%) minced beef.. -i-i 

(-l~ "" DO) ICC c reams .. 1- (16 .. 8%) soft cheeses. 13 (16.00/0) chicken carcasses and \3 (12 I DO) cake .. 

\\ ere posillve fo r LiSleria species. 

, 
All pasteunzed milk and conage cheese samples were negative for Listeria species In thiS ..;rudy 

The oycrall prevalence of Listeria ~pecles III the food items cxamillcd IS displayed In Figure-i 
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I ab k: () Dlstnbutlon of LlSterl(l :-'P<.:(;I C:-' III the dllTen:nt lood samplc:-. exammed 

Numher alld pcn:ell tagc 0 1 Listeria SPCCIl:S Iso lated from the differellt food items exami ned 

/.I\tl'na ~pec l cs 

Isolated 

11/ rill tlr '1'1 tlgl' /I ('S 

I 'I 'allm'" 

/. 11l11OC//(I 

I ICdlgC/"I 

I 1I'l'/sll/lIIl'rJ 

L grul 'l 

J II/IIIUII/ 

I 01,11 P('~ I II\ e 

Sill1lpk:~ 

('\:11111 111.:<1 

l'rcvalclll:(' (%,) 

i\ llllced 

beer 

2 

.1 ·1 

1 

x 

" 
109 

47.7 

Pork 

4J 

J 

'0 

xo 

62.5 

Chlckcn Pa:-'h!ul'I/cd COllage So rt 

carcass milk cheese chc(':sc Cakes Icc crea lll 

] 7 12 

2 

9 10 4 26 

2 

> 

11 17 IJ 44 

XI "I KO I () I 107 IOJ 

16 11.11 (1.11 16.X 12. 1 42.7 

\.I 

Total 

],1 

4 

126 

5 

13 

6 

I S? 

7 11 

26.6 

Prcvalencc 

(0;', ) 

4.R 

0.6 

17.7 

0.7 

1.8 

(1.1 

0.8 

26.6 



The o\erall prnalcnce of Listeriu species m the food Hems. collected from the thmy-sc\cn 

supennarkets (mmced beef, pork. chicken carcass. sOlt (hee<'". pash?uflzed milk and cottagl.' 

ch~ese) wa:o. 26.3' The pre\'a lem:e of LISlerw spcCles \\as found "Imliar among tho;:: :..1"\ sampkd 

sub-cHle ... e"\cept that II was found higher m Lideta sub-cuy (-ll I l. Tabk: - The pre\'alence 01 

L. monon loRi'lIn m lhese food Items III the .same supermarkets .i.nd sub-cities rang('"d from 0° 0 to 

-* 10 ;) \\lth an 0\cr311 prnalence of 3 o. 

Table - Prc\3lcnce of LU{l!rla species and L 1110110(' IOgel: .. , m food Item:. ~Jmpled from 

supermarkets (mmced beef. pork. chicken. milk. c,Htage ..:heese and soft che~>el 

Sub-C\[~ 

Arada 

Bole 

Klfkch 

Lidcta 

'\"Ifa" "ilk Lano 

Yeka 

f otal 

;":umber positi\ e number tested ( ,poslil\el 

Listeria species 

19 i31~6.0) 

'9 1 -, (0- -... )- - ). ) 

~ - 161 (:!:! 9 

1- 411414 

16 6J (J5.~1 

j l~ C5.m 

132501 (26.3) 
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L. monocyir ?t:n;:s 

I - 3 (I .1 

15~ ,...: 61 

::- 161 13 ' 

15501 (3.0) 



The pn:\alence of Listeria species In cakes and icc crcam samples co llected from 78 pas try shops 

and re ... t,llIri.lIl IS unde r SIX sub-cities was found to be 12 ,1°0 and -l2.7~o fo r cake:. and ICC cream 

respccl1\'l~I: TIll';' prc\'alence In cakes In the sub-c lll cs ranged from OI~O 10 l-l 1°/0 \\htle It ranged 

from tIlJ o to q 5°'0 In ICC cream samples (Table 8). 

Table'" Prc\'alencc of Listeria :-'pCCICS in cakes and ICC cream III the ... ampled sub-cilies or 

-\ddl'" Ababa 

'\umber posi tive :--.Jumbcr re ... tcd (% positive) I 

Suh-ul) Cake Icc cream Total 

Arada 5 3S (13.2) 1"26(46,) 17,64("66) 

Bole 214(143) 9 "9 (3111) 11-l3(~56) 

Ciuclcle o 1 (0.0) 13(33.31 14("50) 

Klrkos 6 4~ (1"5) 1833(545) 2481 (296) 

,,('fas Sdk Lano 0" (0) 04(0) 06(0) 

Yt::ka 04(0) 4 S(50fJ) ... 12 (25.0) 

T Ola l 13/ 107 ( 12 .1) 4411 03 (42. 7) 57/210 (27.1) , 
--
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Other rister/a species were also Iso lated from Ihe dlfft:rclll food samples examined These 

mclmh.' L welsh imeri ( 1.8 0"0). L IIIl1rmy; (0.8%). L. seeligt'rt (0,7°0), L. iWmol'ii (0. 6°0) and L. 

gml'l (0.1 00). Table 6. Lhtena lie/shimer; was Isolatcd wllh J rdatlvel y higher pn;\akncc 111 

mmced bed (7.3~·o) Ihan III other food items. Onl) two ... amp!.,,: .. from each of mmced bt:ef and 

soft chL'cSC were contamlllated with L. ival/ollii. Listeria I/Il/rra I were found 111 ICC cream. pork 

anJ Illlllccd beef (Tabli.:: 5). 

Prevalence of Listeria in food items exami ned 
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Figure 4' Prevalence of Listeria in the different food lIems exammed 

,.. Comparing the proportion of each of the Listeria species Isolated 10 the total number of I:,olale~ 

III the current sludy (189), L illllOcua was dominam \\ uh a lOla I of 126 isolates comprlsmg 

66. 7~ 0 of the Iota I isolates of Listeria species followed by L monocytogelles. 18% (34 189) and 

L. h'efs/llmeri. 6.9% (13 189), L. murrayi. L. seehgeri. L. inUloni. and L grayi comprised 

3 2%. 2.6%, 2.1 % and 0.5% of the total Listeria isolates re spec lI\ ely (Figure 5). 
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Proportion of Listeria spp. to th e total number of isolates 
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FI::!ur~ 5 Proportion of Li.Heria species as compared to the hltai number of I./\tt'ria l'.,olate~ 

In the current ~tudy. L. "'"0("IUI was the predominant ~rl:cles 1~\)lated (I'" - ) from the food 

samples e"amlned Its pre\·aJcnce was found to be highest 111 pork (5~.8%) follo\\ed by 311°/0 In 

minced beef and 152 l In Ice cream Chicken. soft cheese and caJ..:es \\(:rc also found 

contammated wllh L. innoctlQ (Figure 6). 

, 
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Prevalence of L. innocua in the food items examined 
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FIgure 6. Pre\·alence of L. innOClla in the different food Items examined 

Li."reria monocYlOgenes was the second most predommant Listeria specIes Isolated In the food 

Items exammed with a total of 3.t isolates comprismg an overall prc\·alence of'" 8%. Icc cream 

was the most contaminated food item wi th L. monocyrogene.'i with a pre\alence of 11.7% 

followed by cakes (6.5°/0) and pork (S.O%). L. mOllocylogenes was also detected In soft cheese. 

chicken carcass and mmced beefsamples (Figure - ). 
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Prevalence of L. monocytogenes in the food items examined 
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Figure i': Prevalence of L monoc),logenes 111 the dIfferent food Items examined 

From a total of 3-l isolates of L. mOllocylogelles scrot~pcd at the French Authority for Food 

Safety (Ploufragan. France), 32 (94%) belonged to..J.b..J.c serotype,> while the resl were identIfied 

as ..J.c and ..J.e (3% each). Serotype 4b..J.e was identllied from each food Itern \\ here L 

mOllocyrogenes was Isolated while 4c was Isolated from cake sample and -lc from chIcken 

carcass. 
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5. DI TL S. 10' 

Foodborn~ {r,tn~lm~Slon of hstenosis \\.l.:i Su!!r:.~~ted earh In mcdll,:al lller3lure but Wib fir .. t 
~-. , 

dcmllnSiratt:J III 14\1 dunng an outbreak In (;madJ (A'{els~('In and <;('Inn. 199 'J. Since Iht!11 

cpldo!:ml0il'£.h:.iI 1m c:>ugal1ons ba\'e repeatedh mdlcated that Ih~ ,on~umpllon of contaminated 

food IS the rnm,H,) vehicle of transmISSIOn \.'1 h..:;t~nOSIS and loud ha ... been Identified as the 

\-chlcle of .. c\ cr.:t major outbreaks 01 h.,tCrlOS\" Invcslig<1tcJ The- sigmiicancc of L 

monfl.c:\1pgnJ('\ .I:'!> J. tooobome pathogen b comrie, LlstenoSls IS SJld 10 be an emergmg dlseJ':'IC 

\\ I1h J. 10\\ mCld;.~nce. but \\ uh a high fatall!) rate especially In Immuno-compromlsed mdl\ Iduah. 

(\omJng. ].11110. The <;c\"enty and case-fatahl:- rJle of the dlsca ... ,,: rcqulr!! appropriate pre\l!nl1\1! 

mCJ.;ure:;.. but the .:haractcrisuc.; of the mlcroor;JnJ.;;rn are such that It I~ unrealbl"'.' to expect.111 

lood to b~ LUll- fU tree ThIs dIlemma ha~ gl!n\:r<it~d \4nOUS re:<oe<irche~ In \.Jf1('1U!' <i[ca:'i. such a!!o 

t.:nnwntlonal <inJ r..lpld methods (\f dct~cti(ln (.If L nTUll00'ltlgllll \- and Ih beha\'lor In food .. 

tRncourt and lC> .... .lrt. 199-., 

Ll.~tt:mJ organt ... m Me: present In man:. fooo .... uil:... both fa\\ and pfL\ces~cJ and It b able III 

,urYJ\e In "c\eral fo ... ldstuffs dunng storag~, <\ "lIT\,\!) by the Pubhl.: H~<Ilth Laborator. Sef\lt.:c, 

London. Engl\jnd t \IcL<luchhn and Gliben. 1941 1 mdlc.lted that'" "'11 "''',0(1) food sample~ '.\ere 

~ontammatl!d \\ Ith L mnmJe)IOgrme.s and Tn .mother study II of food:- sampkd from Ihl.: 

refngerltors of p;J.uenlS sulTenng trom h5tenOs.I~ In the L mted :;tJt~, "crl! found poslr1\c fN L 

nWflr)nlOJ.~enl" IPmncr et al. IQ9:!) In addllh"'1n It the aixne r('ports. Rorvlk :md Ynd6tad 

(I9'Jll found thJt out of a tOI.11 of .l.60 different rl!tall iood Item .. lIl\e .. ug<ilcd In \;'Of\\J.~ ~ s 

(Ib.q 1 \\ert: ..:t.mtammated with L ",on01 ytrJl;UIt. thol e( al t~\lOI J also found Ihal from J. 

tolal of J I 0 dome .. nc Korean food sample'! Joal} It!,j for the pre~t:nC'e 0f /.i.Ht!Tlll spec:~':1 .... 

(I q,Oo) food samples. were contammated wlIh L mOllOntogenl'\ 

In Ethiopia. \toll;J i:l 01 (:!OO-'J reported an o\rrall pre\alence (Ii :' 1 fur L. tnonot.\[ogem'.\ 

fr('lm;J. total 0( ~16 different ret~lIl iood sampll!" c,ammed In our current ",Iud>. from J total of 

III different food samples exammed, I 9 samples, except for pasteunzed milk and cottage 

cheese. were contammated \\ iIh Listeria species \\ IIh an overall prc\-alence ot :!o,nc \\ here L 

l1JonlJC.l1oge/h:s was recorded to be the second predommant ~pecles \\ ith an 0\ erall prevalence ot 
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48%. The difference in the preva lence of L. monocytogenes III foods in di fferent COUll tries nught 

be anributcd 10 the diffe rence In food item composition or the dllTerence in the lewl of h\'gll!n~ 

and sanJlatlon of slaughterhollsl.!s and load processmg plants Furthennorc lhe probahk 

dllTr.::rcnce til the sensitivity of bacteriological detection method'!! shou ld also be emphasl7cd The 

prc\'a lem:l! of L. monoc),togenes 1Il the current !.tudy lies l\l the range of the diffcrem find1l1g:­

reconJcd III vanous countries and this sugges ts that there IS a potential risk of cantractlllg L. 

monocYfOgenel; through consumption of these food items In EthiOpia A number of (lutbreaks allti 

!.poradlc cases of listeriosis have been recorded through consumption of differelll kinds of food 

Item:- contammated with L. mOllocytogt!lIes In other countnes \\-here the presence oflhis pathogen 

In foods was frequently reported. 

The overall prevalence of Listeria species In minced beef sample!. III our study was -\7 7°'0 of 

\>,.hh:h 3-\ IS(llates (3 J.:!0-o) being L. UIIlOCllll In nlll1ced beef. a pr~\-alence of 3.7% was recorded 

for L. 11l0llOc.:\·lOgenes. Our findmgs of L. mOllocyrogelles \\ J:::. m line with the findings of Ba..:k j,'/ 

al. ClOOO) who reported a prevalence of -\ .3°/0 In domestic and Imported foods 111 Korea_ In 

Elhlopla. ~l(ll1a et al. (2004) reponed a preva lence of 16°'0 of L mOllocytogenes III 61 mll1ced 

beef samples collected form supermarkets in AddiS Ababa. In Poland. Kwiatek (200..f) reponed a 

pre\ :lIenee of 8.5% 111 beef from a total of 317 samples examllled Inoue et ul (2000) reported a 

prevalence of 12.2~o of L. monocyrogenes III minced beef sample:"! collected from retail markets 

111 Japan In other studies. Wong ef al. (1990) isolated L mO!lOc..Tt()~l.'lleS 111 2-\u-;, of beef steaks In 

Taiwan Lwerill monocyrogenes was also isolated from 3-\°0 of beef samples collected from local 

retail .;;tores In Australia (Ibrahim and ~lacRae. 1991) Iida et ar ,1C)98) and \lacGowan rI99-\) 

also II1dicaled L monocytogenes contamination rate of 3-\ 1% anti 34.6% re~pectl\ ely III retail 

sliced beef and beef samples. 

b'en though. a prevalence of 3.7% in our study seems to be relatively lower than mosl of the 

reports mdlcated abo\'e . it indicates that there is std l a risk of acqUiring L. mOllocytogenes 
, 

through consumption of minced beef in Et.hlOpla The habit of consumpllon of raw and 

undcrcookcd beef in the country could increase the nsk of acquiring this and other foodbomc 

pathogens. In those countries with no habit of consumption of ra\\ beef whatever the prevalence 
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Illight be higher. heat trea tmen ts have been found to .;,uffic icmly reduce the le\'el of 

contammal!on of different food!' Hems Including beef (WHO. 1 Q8g). 

Emry o f L. mOllocytogenes mto the food processmg plants might occur through soil on \\ orkcr:,­

shot":, and c10thmg and on transpo n equipment, Jmmab which excrete the haclenurn or 

contanllnated hides or surfaces and possibly through healthy human carners (Rocourl and 

Cossan. 1997), In our shldy_ the o rganism isolated Imght ha\-e come from the annuals 

s laughtered or It might have cOllle from the abattoir CO\'lronnh!nt mcluding abattoir personnel , 
Contammated equlpmenl5 or personnel from supemlarkets could also be the possible souret:-. o f 

con tam mall on of minced beef sold to consumers. 

It has been reported that LIsteria /WIOClia shares similar ecologH:al niches wHh L. I1UUlO(TlOgenes 

(LanciOtll et aI., 1999). A relatively high prevalence of L /nllowa in mmced beef (31 1Q 0) In till::::' 

stud) might be associated with a possible chance of tnLrease in the prevalence o t L 

mOlloc),lOgenes In this food item in the supemlarkeb It has been tndlcated that at leas[ three 

human cases h3\'e been recorded [0 be caused by L /mll()\'// and one by L. seeligert Uamc:lo. 

~OOO) 

Bunclc (1991) reported that 4 5 0;0 of all pigs e\al11l1led III '(ugosla\ la harbored L. I11O{IOCl"{()gelle\ 

III the tonsils, and 3% were found to be fecal excretor::::.. The l"olallon of L. mOllocywgelles from 

the rectal contents and body surface of Il\'e pigs suggested ~ources of carcass cOntammaHon 

I Sunaga er aI., 1991) These repon s IIldicatc that the prc\'alem'c of L lIlollocyrogelle~ nllght be 

higher m pork because contamination can occur dUring sklllnmg. e\ISCeratlOn o r carcass Sphlllllg 

III slaughte rhouses , The preva lence of L. monoc)'togelle,~ III pork samples reponed from different 

countries varies. Kwiatek (2004) isolated L mOllocYlogelles III -is (9.41%) pork samples from a 

tOlal of 47 pork samples examined. In Italy. Lanclotli er al. (1999) indIcated that pork revealed 

the highest JIlcldence of L. mOllocyrogenes (17.6%.) among poultry, beef, pork and cheese 

samples analysed Baek elol. (2000) also reported a pre\alence o f 191 ~o of L. mOlloc)"togenes III 

pork 



Duffy el al. (2004) indicated tha t ou t of 384 samples collected from 24 stores in six cities in the 

United Sta tes to detenninc the mICrobio logical contamination of pork. 19.8% reta il pork samplcs 

were contaminated with L. mOllocYlogenes. In other studies. Inou el al. (2001 ). MacGowan el at 

li 994). hda el af. (\998) and Wong el al. (1 990) also reported a prevalence of 20.6%. 28.1 %. 

36.4% and 58.8% respectively of L mOllocyrogelles in pork samples. In our study. Ihe prcvalence 

of L 1I101l0c\'logenes III pork was found to be 6.3% which IS comparablt: with the findings of 

~vl olla el al (2004) who reported a prevalence of 7.5% in pork samples collected from 

supemlarkcls In Addis Ababa The prevalence of L mOlloc)'togenes in our study seems to be 

lower than the above reports from different countries, II should be reca lled that the Il1ngnllude of 

prevalence should not direct!) be interpreted as a risk to consumers because pork IS mostly 

consumed as cooked or thermally trealed at tempera lUres where L. mOllocYLOgen&. could not 

survive or be reduced to levels which could not pose problems to consumers. Howcn: r. the 

possibl!it) of c russ-contamlnatlon of other foods by contaminated pork should be t!mphaslzed III 

addi tion to possible contamm3tlon of kitchen utensils and hands of food handkrs both 111 

supemmrkets and households 

~\'l lcko\'a (1992) reportcd a prc\'alence of 100
.1) of L mOl1ocYlOgelles 111 chicken !)3mpk!), 

:-'lannsek and Grebcnc (20D::!) Isolated L mOlIO,-:\!ugelles m 15,78% of 57 mechant('alJ~ debonc-d 

chicken carcas~ $i.lmpk~ 111 SlO\enia. In Turke~, Akpolat el af (2004) abo reported that L 

mOllocyrogel1t's \Va'- Isolated most frequently from ra\\ ch icken samples \'\ltiI a prevalence 01 

18%. In Korea, Baek Cl al (JOOD) indicated a prevalence of 30.2°:0 of L mOlloc)'l()gf!Ill!S 111 

chicken, "\las el al (2004) abo reported a pre\,alence of36.1% of L. 111011OLylogelle,s'frol11 a total 

of J 58 chicken samp\c-s exam1l1ed III Navarra. Spalll In another study conducteu 111 Japan. L. 

mnnocyLOgelles \\'a~ I"alated 111 \7 (37.0i'l0) from a total of 46 minced chicken ~arnples (Inoue el 

(1/, 2000). In Tam·an. Wong el aI, (1990) I"olatcd L. IIIOfIO('~\"lOgl'I/(!.~ III 50'!·o of chicken 

carcasses. Pint and Gilbert ( 1988) reported a contamll1atlon rate of 60°/0 1Il ra\\ fresh and frozen 

chickens of L. manu( l'logel1(!.'i whde rvlacGo\\an ('I (I/. (1994) indica tcd that chicken \\ as found a" 

a major source of L m OlloCl"lOgt: lles (65,6i'lo. :'! I 3J) among pork. beef. Iamb. chicken and sausage 

samples. These findmg~ Illlhcate that chicken carcasscs can be COm3t11111ated wah '­

mOI/OC) wgen!!s wlIh J Wide range of pre\' alenc~" III different countnes The~e dllferenccs 111 the 

pre\ alence of L 1/I0/10el lOgenes migh t be amibutcd tn the differences 111 the h:~\'cl 01 hygiene III 



the poultry plants. However. the sensitivity of the different bactenologlcal culture methods uscd 

by the different rescarchers should also be underlined as another faCial" 

In EthlOpIJ. \101la t!1 at (20Q-l I reponed a prcv'alcnce of I 90 0 of L. monoCYlOgene .. from a 1L'131 

of 5~ retail ch icken carcasses m AddiS Ababa. In our study. the prevalence of L. mVlloc·ywg':Ilt!.\ 

III chicken carcasses was 3.70/0. \\hlch IS relatively 3imllar to the find1l1gs of Malia ct af LWU-l ). 

Dlfferenl fac to rs n1lgh! be considered for the difference 10 the prevalences of L. mo"oc)'1Ogem!~' 

III the vanous coun tries sta rt 109 from animal farms through slaughterhouses to C~lfcas~ rChlil 

markets. \\·hate\cr the magnitude of the prevalence Imght differ. one can understand from the 

abo\ c reports thai there IS alwa) s a nsk of contammation of chicken carCJSs~:'J b) L 

mOllocYlOgelles In EthIOpia chicken carcasses are thoroughly cooked or treated to tC ll1reraru re~ at 

which L. mon()cy(()gellt;'.~ could not possibly survive or be reduced 10 Ic\·cb that 11 \\ III no more be 

a nsk 10 consumer" It ... houlu howc\ cr. be emphasiz.ed that contanunatcd chicken l'Jrca"~C~ C:Jn 
• 

directly cross contaminate other food~tuIT ... p3rallely on preparation III the kitchen ,\ hH:h do not 

need further heat treatment. h I:'. also to be underlmed that contaminated kllchen lIten~" ... coull.! 

further be !'ources of contammatlon late r to other foodstuffs and food bandler .. L;uall} the same 

IIldl\lduals \\ ere observed sen IIlg customers In the ~ak of meat produch m the "~mpled 

..,upennarkets. Thl!> might crC3te iI chance of lr.msiernng L mo"on !Ogene, tl"~ \1ther Il1lxi llL'm:-; l1n 

"all' b} .,ame Indl\ Iduab 

R~ccnl outbreah of h~tcno'i ls 10 humans have c()nlinm:d the potential for 11111l.. and milk phlJucb 

to act as Iransnnso;.lon \chKk (If L. mOIlOc.:Hogt>I1(·\ Ilallcioni eta!' 19991. Pa.,teunlt!d 1l11lk \\a~ 

abo responqblc for ... cwrcll ~pidcmlcs ofhstem1Sb (};.I) I ()96l. ~1ilk can be Ctlnt;lmmateJ b) 

cn\lronmenlal ""ourCi!:'J Indudmg CO,\ dung ... 011. ~tril\\ and more rarc1~. by T1lJ~UlI~ C",I\\-. 

sulfcnng from ma~tttl~ cau~cd b) I. "lOno9·lo.~t·"t;'S In:, t!ry rarc. newnhe!l'.!,s. ra',\ milk mu ... t hc 

con!'.ldered by the Jatr: processor as a source 01 ("ontdmmation COllllng II1to the pbnt I Rocoufl 

and Bille. 19Q- ). On the other hand, a \\'orld lI~alth Orgatllzalion (\\'110, I'-lSSI Infonnal 

wnrklOg group on fi)("\dbt'm~ hsteriosis indicatct.l th~t th~ origm 01 L ntfJI1UC 'rogel/tis In milk IS 

mainly from fecal contammatlon Fedio and J:H.::k:..ol1 (1'..l9:!) 31~o mdlcated th3t .1 (('tmpar.1u\c 

"ltld~ (If } famb \\Ilh no hl'iwI} of L mmm( l'lfJC't'II('\ m ra\\ bulk tank milk rt'\ealct.I th1.' 

C'lrgamsm 111 13 2"0 rectJI fCl.:al .. amples 



Pasteurizallon IS a safe process. which reduces the number of L monO(:.,log/mes occumng to fa\\ 

mdl. to levels that do not pose an appreciable nsk to human health (\\'HO. 19 ) HoweHr. 

chukkcn CI al (2003) mdlcated thai post'pastcunzalton contanllnatlon to processmg plants has 

be,," documented '\!aH3ulova el af (1004) also reported L mOlloM'togt?nes 111 ;~o of a total of 20 

samples of p3steunzed milk collected from a milk proccssmg plant In the Czech Repubhc while 

about:! I ~ from a 10l3, of 2" raw bulk milk samples collected m the same study were found 

pO~ltI\'C for L mon'':J togenes These researchers concluded that contammauon after 

pasteurization or faults 'f technology dunng pasteunzatian (made-quate lemperatures or duratIOn 

of pasteunzauon. techmcal faults) are responsible for the presence of L. monoc..llJgelll!S In 

pasteunzed nllik. No smgle Isolate of Listeria specie:) wa~ Identified from 50 pasteunzed milk 

samples f\ammed In the current study This findmg 1~ mime \\ IIh the report of the WHO (19, , ) 

and the report by ~hck, -a (IQ9::!) "he mdlcated that pa~teunzed milk did not contam any ~Iram~ 

nf LISlc'ria ~p~cie~ Thl:' mlghl mdlcatc that thl! current dal~ proce~smg plants In and Jround 

_",dJb Ababa are follo".\ JOg effecu\'e pasteurization and po:-.t·pasteunzatlon procedure;;; \\ hleh 

keep ready-to-dnnk PJck~d nulk free from L1stena specie,:, or reduced the levels ofth;.· rudl.'na to 

undetectable levels msu:-\ng food 'Safe£) to consumers. , 

S('lfl ,hecscs ba\t: N:en :1cnmmatcd a ... cau:,c:s for s\.'\C'ral outbreaks of It:.tenosis than ·ther milk 

produ..:ts. smce the foodh~me nature of the orgamsm has heen documented fRocoun and C o:-san. 

I QQ-I. oft npened chee-~es appear to be the most sUltahle to both to contammatlon and gr. \\ th 01 

L mmwcypgelfcJ. \\hlc:, I!I said to be attributed to the highe r pH of cheeses 10 the later .. t3;l.!~ uf 

npcnmg (WHO, 19 Rudol and Scherer. 2.0011. The sour..:c .. 01 contammation ml~hl \ a~ 

acconhng to the procedL:-e!i of preparation Pak ci al. (20021 mdlcated that the hlgh~5t pr<pOrll0n 

llf pl"'lu\'e :)ample:-. for:' munoc\!ogenes (9 5~o' \\:b Ilb::,cf\'ed In WOller sample~ lticd for ~h~c;;,(' 

'..\3... .. hlOg. followed b~ .:hee~c·surtace swabs ,:',(J' I 111 the ~tud} of n5k factor .. 1,'; [he 

contJmmauon of dairy r=odUCb In Switzerland 

\ 'anauons In manufac .mng praCHt.. . could abo R'~mh 'n opportul1Iues for P(I<-proce..;s 

c('InUmmatiOn. In theor:. chee"e.;;" manufactured from I nu'nc 11q!c:'nL'~ contJmmaled (3\\ milk 

would be mNe likely 1\ be (I,)ntammated. but onl~ a to\\ pcr..:entage of contammated ra\\ ml!j., 

ha:o. hccn n:portcd un.:-~ ... In Gennany. Switzerland ;md Fmnce ... trongly suggest thaI .. il~e"t'.;;" 
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made from pasteurized milk are as frequently contaminated \\ IIh L. mOlloc),rogenes as cheese~ 

made from unpasteurized milk. which might be due to contamination durmg manufactunng 

processes and handling (WilD. 1988). Rudol and Scherer (200 I) also recorded a higher lIlcidcncc 

of L munocytogenes 111 European cheeses made from past~urlled milk (8.0%) than in cheese!!t 

manufactured from raw milk (4. 0:/0 ). On the contrary, Cheeses made from ra\\ nlilk were found 

more frequentl) contaminated with L. mOllocytogelles (42°0) than cheeses made from heat-tr~ated 

milk (2°0) In another s tudy (Loncarevic el al .. 1995). These con nicting reports indicated that , 
Ihcre IS always a chance of soft cheeses to be contaminated by L. monoc)'lOgelles whether the 

mllk used to make the cheese has been pas teurized or not. 

The same stud} b} Rudo l and Scherer (2001) a lso reported different incidences of L. 

mnnocYCr)gelies 10 cheeses from \ ·arious countries: Italy 17.-l%. Gennany 9 2%, Austria 10%
• and 

France -; ;°0. In another !!trudy. Copes f!t al. (2000) r~portcd a prc\.·alencc of 1 J -l°·o of I 

mr1l1Qn/IJgt.·m'j III soft paste cheest:"s A prc"Valence of 4.9" was also reported b} PlIllO and Reali 

119(6) 10 Itahan - made soft cheeses purchased from retail markt!ts Listeria mOllocyrog('lle\ wa ... 

also ISOiah!d Irom 6°0 of cheese samples In Sweden (Loncarc\ic 1.:1 til. , 199;) 

In (,ur ... tlld~. a prc\·alcnce of 3.9~·o \\"as found for L. mOIl'K.\logt·,W\ III soft cheeses. WhH:::h I ... , 
rclJlI\el~ [O\\cr than most of the prc\"ah:nces from vanou!oo reports 111 Europe. ThiS comparall\d~ 

10\\l.:r pn: .... ah:l1cc might indicate good preparation and proper "torage and handltng. 01 th\!,~ 

pmducb hy the dalf) processing plants and supermarket pers(,mnel 1.I.Hena monocyrogellt'\ \\ • .1' .. 

ldcntllkd as a contammant m soft cheese whIch IS a RTF ti.lnJ Itcm In the s tudy area and shllulJ 

Jh~a}s be conSidered as a nsk to consumers In assesslI1g food <;al"clY Issues. Acidified uniT) 

prudUCL'" such 3 ... cottage cheeses are. 111 pnnclplc said to be Ircl! 01 L. mnnoQlOgenes (\\·HO. 

19X'1 II should be 1111'nuoned Ihal tim. produci IS pn:pan:d hOi led which mlghl be the tn .. llflr 

rea ... on lo\" ('Iur findlllg of zero pre\ alencc In thl~ produ..:t aJMn from Its aCidity The r\"e~..:nl 

findlOg \\:lS also ... umlar WIUl th..: findlllgs of Molla el ell 1J:r10-'1 \\hll reponed only a :.1Il~II.' 

l"l,lale ul I. 1I111Oi."I/u wllh no other species of LiSlerw belO!! Isola led fr0111 a Iota I of 61 COIt;).g...: 

che\!se ... \lmrlcs c"\U1ll1neu 111 the same study area ThiS 7CrlJ pre\ .. ilcnee In our study !mghl be 311 

mdlr.:almn (,f ..:ffcCII\ I.' ht!Jt trcatmcOI and POSI pasteunr..allon h~ glcnlc procedures III Ihl.' dam 

plan" 10 Ihe ..,tud~ MeJ ... 



Pearson and \tanh (1990) indicated that milk and dan) products under 10\\ temperatures. 

constitute a porcnllal fisk for listeriosis In our ... {ud~. where all pa.!!tr: ~hops were ob:-.erved usmg 

cold storage sy::.tl"ms for Ice creams. the pre\'3Ience of L mOllocYiogl?llt:, In Ice crcam sample~ 

\\3S high (II - I and IhlS was recorded 35 Ihe highest prc\-31ence among the different food item!! 

cxammed m lhl." same ~IUdy \Iolla el ul 2004) reported a pre\aknce 01 19.6°0 of L 

"'oonOCylOgt'lh!_\ In ICC (rcam samples In the- sam,: ::;tudy area The prevaien(;c uf L munoC\ tngell{',\ 

In Ice cream samples In our study is compar.ttl' cI~ higher than most other rcporu documented 

Farber el at (1 9x9) In a 100ai of 394 ice cr~am ~amples e;\ammed. found a pre\'alence of 0.3% of 

L mDlIocYlOgenes_ C')rdano and Rocoun I 10tH ) .1.1:.0 reponed a pre\alence 013 5(Jo from a tOla1 

of 603 Ice cream sample~ exammed III Sanllago. Chile through the years 1 Q9Q· 19l}-, Casedel d 

al il (98). Laclar t'l al (I 999); Dhanashre=.- el.zl i 2003) and Akman d {II (200J I were unable to 

Isolate L monocyrogenes III Ice cream samples examined. The high prevalence of L 

m(lnocYlogelles III Ice cream samples III our stud~ tmght be an mdlcauon of poor preparation ant.! 

handlmg pracuc6 In the pastry shops. Tm5 funher \I,·arrants that consumption of Ice creams III 

our stud) areas has a fisk of acqumng L mOllocywgenes and hstenosis be(ause thIS product IS 

produced as read) · to·~JI food Hem. The nsk could be considered as SlgOlfi-':dnt where the numbl:r 

of Immunocompromlsed people especially HI\' pauents is ve~' high Thl~ IS becau!!e the.;;e 

groups of people are considered 3 ... one of the risk groups tor mfection with L mmlOnlOf!ellt!\ 

(\\110.19.81 

Pastry products h:l\c been obscf"\'ed to be most suitable ennfOnmeniS for Lhl! gtO\\ Lh of L 

mftnocytogenes with respect to f.n-orable pH. \\ater aCtlnl}. nutrient a\·ailabJlIt: and ~toragl: 

condillons (Lh1l11 el at. 2004)_ ContammJuon of cakes with thiS pathogen occur::. 3S a resuh of 

madequate preparation process or recontammallon {Chilli el of.. 20041 In thiS study. the cake:. 

sampled \\ere made up of milk. creams. eggs. different frulls and sweeteners. All mgredlents 

should always be considered as possible sources of contammation as well as dl~hes. en\-Ironment 

and workmg staff in the past~' shops (Uhll1l et at. 1004). The pre\ alence of L. nl()IIocylogene~ m 

ca~es In our study \\ as found to be 6.5°'0 which is comparable with the results of L"hltil et al. 

COO..1) who reponed a pre\alence of 4 3°0 from a tOlal of .:! 83 cakes exammed In Croatia As to 

3n~ other pastry shop5 In other srudies. the contammatlOn of cakes m our study might start from 

{he components. preparation procedures. storage and handling activIties and eqUipments -\ s 



c.!k<s arc read)-"HJI food product>. the prc\JI<nce I~ 5'.1 can be regarJed

Z3
" a ~Qll>ldcrablc 

n .. k to consum~r~ especially to high n::,.k group:- . ~ ~ 

~t:rot: pcs USUJII~ 111\ "h ~d In l'ase~ oi hstcfh ..... h dre Jb. I ~a and J ~h 1\ rtJ .. t'f III :!l!fJ-J J 

DllTerent n: .. ca rchero; h'l\c reponed "erotypl.'" -lj:, In their re::,pe-:llve 'i.luJ1C~ 01 L n:fJtlOC~ fl!.t?t:.nl!\ In 

lvorls ,Pm! anJ tillth:n, IQ S, da lI\a L"l 4t1. Iqq~. IIJa. P~9 . ChOl 'r .,/ :Ofll. Fanwlh and 

Slephan. 20(1). In Ethiopia. ~Iolla .. ', af (~OOJ) reponed 5efotypc!I. 1 2h. -th Jnd ·k among 16 

I ... olatc':i of L nl(ll1OL IPgC:IIL'.\ Isolated from J. "-'IJI of 31b different f, rid H(:m ... exammed In Add, .. 

Ababa \lartm I:!(JO~I reponed thaI serot)pc ..1b had been the CJU:-.C nl .It 1I:.ts! eight major 

tlutbreak~ which occurred In USA. Canada. ,..!\\ Zealand. S\\ 1t7~rland. L·nll.:d Kmgdom Jm! 

FrJn~~. which h;j\~ bl.!t:n linked with the consumption of dmcrent ,:onld.mmah:d ti1Od ... tuff ... \\ uh 
• 

L mOI/CJcytogt?Ilt.'\' hl!tween the years 19-~ Jnd ql)S Rocoun and Blllr i It}')- , JI ... (,) tndl~ated thJI 

of the 13 commonl~ ~II.'.;enbed s('r{ltype~ l,i L 'IHlII(,lLylogellt!. SeW'ypl' -lb (or -lh relat~JI '.mam .... 

have cilu"ed almo~1 JII recent outbreak .... of fOl".xibome IisT>!rio5ii~ . po';lI1g the quc:-uon 01 an 

mcreased \ lrulence of thIS 'ierot: pc. ol heller ..lJapt3Uon to foods or h.1 human ..... or a broader 

dl~lnbution m the em'lronment 

The food item;. Incrmunatcd a, the cau ... c~ for thl'"e outhreak'i mduded. pa~h."unzed milk. "'l111 

cheese .. and pork pHxiucts among other" Especiall~ Ihis Scf'rOI} pe .!b) \\'.1~ rl!C4 ·rded a, the CJu~e 

of an episode In C;outhem Cal lfurmJ . \\hKh l'..:cum:d In I Y~5 to L"-\ (\ lanm 20(3) Follm\ Ing 

..:onsumptlon of soft \l c\.lean style chee:-t!. l -l~ case.., of h:-.terlosis "l'rr.: rt!cordcd In thl~ outbrl'JJ... 

Aml,mg 01 pregnant \\omen mfcch:d. 2C) lost their hilbl~:'I, (If ",,9 ImmunlH':(lmprQ"u:.~d J.dult~. 1 ~ 
• 

died An 0\\':£311 ca~~ fatahty rate o t]3 ' \\a:. recorded In thb outbreak The same ",erOl~pl' (-lb) 

\\ as also responsible for the outbreah which lOvoh cd 300 cases of hSl~nosls to Iht' liK bt!t .... ecn 

the years 19 9 and 1 Q90 Jnd for that whleh occurred in France in 10191 \\ hleh 1m olved 2- 9 cas!! .. 

\\ IIh J IOLlI of 85 rc\.":orded deaths f \tanm. ~003). 

These repons mdlcJte that serotype ""b IS the mO:<.l common serotype. which 1'\ re!iponsibk for 

mo~t cases of outbreaks of hstenosis m the world The findmg of 32 Isolates of -lb ..101,' i.lmtlllg 3-1 

Isolates of L. munnCYlOgenes mdicates the risk of foodborne hqenOSIS m Ethiopia Dlnt'-r~nt 



dmlCal fomlS of liSlenOSI~ might occur due to thIS seH'l~ pI.' hec3t!~e It has been saId that no clear 

..:tit JSStKlal10n 5eem~ I(~ eXist between a glwn .,c-rnl~p~ and a particular chnt~al form 01 

h .. l~ml~b (bacleremlJ \crsu~ ml.'nmgltls or mcnmgl1cn(cphaittt .. , or a particular ho ... t IRocourt 

Jnd BIlk. 199'7), Then: arc IHl published reports of olltbreak" ~ !loporadlc C3 ... 1.' ... l\i It~tcnosls. 

\\hl..:h (In be aUfibUled III lhl~ ..;t.'rot)pe or any other .,.:Tut)pc fI!!... mOllocy,ogt'IIL'~ 10 EthIOpia 

lIu\\e\~r. ,hI:) should nllt he mterpreted as ,f foodbom~ hql.'f1Cl:'1S 1't nOl 3 rbJ... Ifl thc ..:ounl0 

\\here there arc mllhons of high n:;k group.s Includmg 111\' -\105 paucnts 
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6. COXCLl.'S IOXS AND R ECO \L\fE:-IDATI O'lS 

The complete elimination of L mOllocyrogenes on the fann leH:1. ;J"; mdlcated by dill~r~nl 

researches. hh been said to be very difficuh. If nOllmposslble be-cau.,\;., LI.'iIerw are UblqUltOU'i III 

the ~O\ Ironment. The elimination of the pathogen from food proc,::...,mg facilities IS also general!) 

as,umcd III be a wry hard-Io-achle\'e goal for food manufacrurers The nllcrohloioglcal , 
CXJlllln<ltiOn of food sal11ple~ parucularl) those R TE ones In our ';'lUd} suggested that L 

11/,)/llJClIO';t'IICS IS present In the different food Items examined with the exception of pasteurized 

milk and cottage cheese \\ Ith considerable prevalence suggesting the possible risk of foodbarn\.' 

h~tenLl:'b It has also been generally acceplCd that 1"3\\ meal pr. 'dUC b tbeeL pork and pOUIt~'1 

cannN be: rr~e from L. mOlltJ(l'/ogt!nes because of the methods of ... Iaughter, ('\lsceralJon and 

sample preparatIOn (\'lIas el £II., ::!OO-l I, This has been wllne:-o':>ed In our ~tlld\ These meat 

product:. are commonly treated with heat bcrore conSlimpUl)n which can kill cells of L 

m on(h.\ ")gt:'ne'i or reduce them to undetectable levels, 

The Pfl:-oslble nsks. of cros,,-contanunallon of other foods whl.;h do not reqUIre turtht:r h':31 

trcJ lmcnb and hou:ioeholJ Jnd )..Itchen Ulensib including hands C'! food handler ..... ho\\r\a ~h\'uld 

not be underestimated. In addillOn, these meat products are slOred under refng.:ratll1n 

temperatures In tbe sampled supermarkets and the suitable \\ater acm It~ and appropn3tc pH 

value .... of these products might allo\\ the growth of L. mOnOC)lOgt'nt'~ 10 higher mfectlous le\i:I .... 

wllhout consIderable compelltton wlih other contamlnatmg bact.ena 

The pre\alence of L mOllO(\'logellt?_<; In cakes, Ice creams and sofT chL'eses. howevcr. can dlre\:ll) 

be considered as a considerable risk to consumers. This stud~ has al<:.o indicated us that the 

curren! dairY processing plants a re following appropriate hyglemc procedure:>. which enabled 

them to produce microbiologically safe pasteurized milk and cottage cheese product::. \\ nh speclJ,i 

reference to L mOllocytogenes 

DltTerem researches on L mOllocylogenes and foodbome ilsteno~ls haw been done 10 \anou:-. 

COUntn6 among which most of these reports are comIng from de\-doped countries whilc reports 

from :~fnca are lacking. \\'e believe tha t research results hke ours could be good 3sseb to the 

51 



\ .:terinalJ' and public hea lth organiza tions 111 the COUlltr: 111 thclf effort in undertaking further 

ll1\'cstlgatlons. Such studies should be promoted 10 collect baseline information on the 

dIst ribution and foodbome nature of L. monocYlOgellc:> and other food borne pa thogens III 

Ethiopta In order for public health authorillcs to deSIgn appro priate mOllltoring and surveillance 

programs and to t:nsurc microbIOlogical food safety to the consumer \\lIh speC Ial reference to 

foodborne dIseases lllduding listeriosis. Further d\!tatlcd re~carche~ should be made \VlIh the aim 

or collectlllg comprehensive data of this pathogen 1Il the dIfferent food Items commonly 

consllmed by the population al national leveL Such researches should also be extended to ellmeal 

studies both III human belllgs and animals and III Identifyltlg the common scrotypes in these hosts 

and III the food cham. 

The presence 01 L J/Ioflocytogelles has been demonst rated m a vanety of milk and mcat products 

1Il Ethiopia in our study and previoll sly by r. lolla et af (2004). Responsible veterinary and public 

health authofllles should educate food producers about foodbome dIseases and the methods of 

production of nllcroblOlogically safe food 10 the consumer The food producers should be made 

a\\arc of the prinCiples of HACCP so that they take the prmclpies as tht' major tools tn their effort 

in producing safe food to the consumer. 

Food suppitcrs and retailers also need to be educated about the nsk::. of foodborne diseases and 

about the .;allltary and hygienic methods of food ~torage and handling c~pecJ<llly about the 

pnnciples and applicatIons ofHACCP. They should also be momtored and inspected regularly b) 

the responsIble Instltutlons so that they could supply safe food to the consumer 

It will also be very important to raise public awareness through yarious ways about the methods 

of safe food handling, abou t the risks of foodbome disease:.. and the methods of preventing such 

dIseases so that a considerable part of the population can be protected from many foodbome 

diseases includlllg listeriosis . 
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8. AXXEX 

-\nllc\ I Sample collection ~heet for bacteno!ogJCal analysIs 

Serial Source Type and number or samples collected Total Remark 

,"umber supennarket ,IB SC CC C P " 

3 

q 

10 

II 

Ie 
13 

I~ 

16 

17 

18 

19 

,0 

\18 = mmced beef. SC = soft cheese, CC = conage cheese. C = chicken careas':>, P = pork. 

\\-Imlk 
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\nnex 2- Sample collectIOn sheet for bacteflologlcal anaIY<';I<; (cakes and Ice cream s) 

Serial Pastry 
~--,--~ 

Type and llll]r;b~r of samples Remark 

Number Shop Cake lee cream 

3 1 
~ 

I 
, 

5 
1 - - - , 

6 I ! 
, 

7 I I -
8 I 

9 
~ 

J +- - --
10 

I 
II I 

-I" 
" '-- " - -

13 

~---~-----~--------~ I~ I 
15 . 

16 

~~:~: ---1---
1

1

" -+-----

~ 19 

20 I 
I 21 

- --!-- -l 
22 

i 
7' i I 
-, 

, 

24 I I -- t-- , 
7 " I 

I -) 

I 
, 
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8. ANNEX 

Annex I . Sample collectIon sheel for bacteriological analysis 

Serial Source Type and number of samples collected ' Total Remark 

Number supem1arket MB SC I CC C P M 

I I I 
2 

3 I 
, , 

4 , 
I 

I i 
5 

, 
i 

I 
, I 

, 

6 I 
, 

I 

7 I 
, , 

-----1 
8 I 

+- -j 
9 I 
10 I 

-----j 

II 

I? - I I 
. ~ 

, 
! 

13 

t----- I 
I - - I 

- -
I 

14 I 

15 
1 

I I I 
16 I I I 

I 

17 I I 

, I 
; 

18 
- I I I - +-

19 

20 

21 

~lB = I11mccd beef. SC = soft cheese. CC = cottage cheese. C = chIcken carcass. p :-:: pork. 

~I = milk 
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Annex J. Location of sampllllg supcnnarkets. type and number of ::;amplcs u:-,cd for the snldy 

Code Source Name Type of sample T S Sub-ci t) 

Supermarket Abadir ~I. Cc. Sc. \18 & C n Arada 

2 SupennJrket .-\bebe Abshir \1. Cc. Sc. SIB & C 12 Arada 

3 Supermark et Abrico-I SI. Cc. Sc. ,18 & C I ~ Bolt 

~ Supermarket Abrici-2 :VI. Cc. Sc. "18 & C 13 Bole 

5 Supermarket Addis Ababa \1. Cc. Sc. \18 & C 12 Ycka 

6 Supermark et A lmaz poultry C ~ Kirkos 

7 Supermarket Bambis ,Lee SC. :VIB. P & C 1~ Kirkos 

S Supennarket Belonias ,I. cc sc. "IA. P & C IS Arada 

9 Supcnnarket Berta ,'1. ec. sc. MB. P & C I ~ Klrkos 

10 Supermarket Central :VI. Cc. Sc. \113 & C 12 Bole 

II Supemlarkct Dalol \1 2 Arada 

12 Supermarket Ethio \'1. Cc. Sc. \ IS & C II Klrkos 

I' .' Supcrlll.Hket FthlOvis ion \1. CC Sc. \113 & C D Klrkos 

I~ Supanurket Eyo-ta-I 'I.C&'18 6 Klrk~)s 

15 Supermarket Fantu - I \1. ec. Sc. \IB. P & C ~O Bole 

16 Supcflllarkcl Fantu - 2 , I. cc. sc. \IB . P & C 20 '.;1 las silk lano 

17 Supermarket Fantu -3 \1. ec. Sc. \IB. P & ( 19 Bole 

18 Supermarket Fan lu-4 \ 1, Cc. Sc. \18, P & C 20 Klrkos 

19 Supermarket Felix \1, ec. Sc. \113. P & C 19 Kirkos 

20 Supamarket Hadi ya ,I. Cc. SC, \IB. P & C 16 Klrkos 

21 Supermarket Leonardo M. Cc. \18 & C 9 Kirkos 

~] Supcmlarkct Loyal \ 1, cc. SC, \IB. P & ( 15 Arada 

23 Supennarket Meskerem \,1 & C 3 Bole 

24 Supcnnarket l\egash \1. Cc. SC, \18 & C 13 lldeta 

25 Supermarket New York \1 , CC, SC, MB. P & e 18 Bole 

26 Supermarket Navis - I M. cc. SC, \IB. P & C 19 Bole 

27 Supermarket Navis -2 \1, cc. SC, \IB P & C 19 Nlfas si lk lana 

28 Supermarket Populare M. Cc. Sc. \IB. P & C 16 lideta 
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29 Supcmlarket Sa' .. r.::more \1. CC Sc. \lB. P & C 17 Rok 

10 Supermarket Scandlc foods \1 & SC ~ Klrkos 

}I Supermarket Shisolomon ~ 1 \1 Cc. Sc, \IB. P & C I ~ Klrkos 

:; I Supr.::nnarket Shisolomon-~ \1. Cc, Sc, \IB, P & C 19 Klrkos 

33 Supermarket Shopper's mart \1. CC SC MB & l I~ :-.Jlfas sdk lafta 

,-l SupcnnarkcI Soh,ls \1. CC SC \IB & C 12 Lidcta 

.5 Supcmlarkcl Summer \1 \"lfa~ silk Lafta 

,6 Supermarket SUpCrS3\C \1. SC \1B \ \;Ifas silk lafta 
,- Supcmlarket The tWinS \1. Cc, sc. \IB, P & ( Ig Bole > 

\ III mmccd beef. SC = soft cheese. CC cOllage cheese. C chicken carcass. P = Pork. 

.\1 \ I lik. T'S = total number of samples taken In each supermarket 
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Annc,\ .. Location of sampling pastry shops, type and number of samples used for the 

study 

Code Source Name Type of samplc TNS SlIb~cit) 

Pasl!,)' shop Abyssinia cafe Cake 2 Kirkos 

2 Pastry shop Addisu Ice cream and cake 3 Arada 
, 

Pastry shop Addisu cafe Ice cream and cake 4 Arada 0 

4 Pastry shop Aled cafe Cake 2 Kirkos 

5 Pastry shop Alcm coffee Cake 2 Kirkos 

6 Pastry shop Arat killo mini Cake 2 Arada 

7 Pastry shop Bekele Malia Ice cream and cake 4 Bole 

8 Pastry shop Bctelehem Icc cream and cake 3 Ycka 

9 Pastry shop Big Burger Ice cream and cake 
, 

Vcca .' 

10 Pastry shop BIg mak Icc cream and cake ~ Ktrkos 

II Past!')' shop Blue Tops Icc crcam and cake ~ Arada 

12 Pastry shop Bole m1l1i Icc crcam and cake ~ Bole 

13 Pastry shop Bo\\ cafe Cake 1 Kirkos 

14 Pastry shop Bndge Cake , Arada 

15 Pastry shop 8ro\\ n forest Cake , 
Ktrko~ 

16 PastT)' shop Cafe Dcncbtl Cab:: , Ktrkos 

17 Pastry shop Cafe f\ltni Cake , Klrkos -
[8 Pastry shop Capitol cafe Ice cream and cake 4 Kirko::. 

19 Pastry shop Carem Icc cream and caJ...c 
, 

Bole , 
< 

20 Pastry shop Chllliro Icc crcam and (ake ~ Arada 

21 Pastry shop Chnstlna Icc cream and cake , Ktrkos -
22 Pastry shop CIt) cafc Icc cream and cake ~ Bole 

1~ Pastry shop ClaSSIC Icc crcam , Bole -
24 Pastry shop Cordial Cake , Arada 

~5 Pastry shop CrocodIle cafe Cake , Klrkos 

26 Past0 shop Dandl Icc cream 
, Klrkos 

,- Past0 shop Denycr cafe Icc cream and cake ~ Klrkos 
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~~ Pa~t~ "hllP OtJna Cot\.:-: , 
-'irJda -

::.1 PJ"'l~ ... hop O,mJor 
( "' , \r;tJJ 

~O P~htry ... h(lr fnanJ Ic" ':rl!am Jnd cakc ~ H,lc 

~ i Pa"ilf) ..,hop Fnh:nnezo l J~~ , 
-\rJliJ - , 

~~ Pa ... lf} ... hllp F~l'h ( JJ..." , Ktrko ... 

;1 P: .... !!) ... h('lp F.blkJ kc ..;r':..Ini .tnd l.tke • (,uldc -
\I Pa"it~ ~hl.lr Fli cJ.lc ( Jkl' , Klrko..; 

l< Pa"try shop Flt..mda ( ..Ike 
, 

\raJJ 

'i{, Past!') ~hIJP Fugc caie L .tkt: , 
Klrko!\ -

l' Pastry ... hop (icnt.:1 C,lke , 
Ktrko ... 

" Pa~lry <;;hllp (icyu", cafe Icc ,,;r;:am Jnd (.Ike , 
Bole 

~., Pa ... try shop (ihlon ke (r::am ~m~t .:ak(" } "lrkCls 

"0 Pa~trv ... hop Jl~o<)J... ..:afe Ice ,ream anJ cake • KlrJ...o" , 

'I PJ51tt") ,h(lp kJhJ.:-. (afe k (r.:dm and ,-Jke · Ktrko ... • 

0' Pa"ll') .. hop I 31 Cake , Klrt..:ll", -
J' Pa ... L'1 ... IHlp L..i\ .:ra (u.:ma C,kc , -\rada -. 

PJ-;l~ ..;hop Lldl.! J..~ .. r-::tm anti cak~ · ",,1...3 - • 
, . 

Pa"'ll') ... hop I.lcn ... k~ ..:r:.ml nd .. Jke · -\CJJ.s -' cage • 
-'II Pastry ... hop LondFJ c:lfe k(" 'r~JIl1.IIIJ c.lh J Klrkl)" 
,-

Pas~ shop London caf~ Icc: ..:r1!am and ... akc 
, 

Bole - .' 
~, Pastry 'hop \ Ialeda Ice (:rcam JnJ cake ~ ·\rJda 

.. F) Pa~tr) !lh(lp .\lcolan cafe Ice l:f..:alll ;md ,:ak..: ) l:h)k-

<, Pa"lfY :;h(lp \te ... erel cafe l:Ac 
, 

.\rada 

" Pa'!ol~ .. hop \ltmmo ( J;k~ AradJ 

~~ Pastry ... hop '1.'\\ York kc nc:aOl and t.:~kc ~ Bole 
.. 
" P3S!l) ... hop Omega C~ke 

, 
K"k~, -

~J Pa ... tr~ ~hop P~hcan ke cr~3m 3nJ I."ake J Bole 

"5 Pa ... !!) ... h11P Plzzena Icc ~re3m and caJ...e • Klrko ... • 
~f> Pas~l) ... hop Purple cafe Ice .::ream and (ake ) I-.:trko ... 

<- Pasu~ ... hop Ramoo\\ CJk" 
, Ara':w 

~'" Past!") .. hop Ra ... shell Ice cream and cake • Klrkos • 

, 



59 Pastry shop Rca cafe Iec: cream & cake 0 Klrko~ 

60 Pastry shop Riche cafe Icc cream and cake 
, 

Klrko~ , 
61 Pastry ~hop Romma Icc cream and cake 

, 
-\ rada -' 

61 Pastry shor Sa a} Icc (.;rC<lm and cake 3 Role 

63 Paslr) shop Saay-12 Icc cream and cake 3 Rule 

64 Pastry shop Sara Cake 2 :\lb )lIk LaflO 

65 Pastry shop Sca~ons cafe Icc (.;rcam and cake 4 :\](" ')lIk Lafto 

66 PastI) shop SmlrcI Cake 0 Klrkos 

6~ Pastry shop Sofma Icc (.;rcam and cake , 
.-\rada , 

68 Pastry shop Soul kid Icc cream and cake 
, 

"'rada , 
69 Past') shop SpOi cafe Icc cream and cake 0 Ktrkos 

70 Pastry shop Tcmcsgen Cake 2 "Irko" 

-I Pastry shop Top \'icw Icc cream and cake 3 \Tada 

" Pastry shop TS cafe Cake Klrko'> -
-, Past')' shop T-Top Cake 0 Arada . -' 
-4 Pastry shop L'mquc Ca\.;c 0 Arada 

i) Pastry shop Veromca lei.' cream and cake 
, 

YCCd , 
'6 PaSH} shop \\'ubel bClsu Icc cream and cake 3 Klrko~ 

" Pastry shop Youth cafe Cake 0 \rada 

-~ Pastry shop Z cafe Ice crcam and cake 
, 

.\radJ , 

T,\,S = total number of samples taken III each pa .... try shop 
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'I b 

1 --.-
1 ~ 

'0 

o OI~5 
001 

plICJlly add 0 5 g of feme amm(In1Um ... llralr: Jlter flhr:r sh:nhl.lllc·n 

I n selectiH' enrichment medium (Fraser broth ) -\F L.Jh. (omoourg. fr.mce) 

nc- I pepuc dl;c ... t of Jmmall1~ue, 

r ptiC dl£e:.t of casein) 

leI 

UL 
50 

50 

S_O 



· DISodlUm hydr,"';..: 

• potasSIUm dlh\ dn 

.-\e.;cuhn 

· Lahlum "hlond\.: 

o"ph c dchydra" 

pho,p. l.lh! 

· .-\.;-nfahlO h .. Jrod jt: 

Directions 

Add 55 II ;. l 

~ l l\ (arcfu! 

Ste. I/~ Oil I 

A"I.'C"!1 31" 

DI5-pcn ... ,. 

['1 Pol~ mhin \ c r in 

Liuerio .... t lt'c lht 

<.. omp<-'SltlltD 

· Pcptone~ 

- Starch 

· .. xilum chknJ 

• Y cast extra!.:t 

- Glucose 

• \i.mnnot 

· .1,e:,cuhn 

_ powJcr mto on~ .mer"lf 

111 complete dls:wiuuon 

( t'or I:; mmutes 'B lJ 

; fern, am nOlun, 

'11:" h. t tube..; 

1 li t urn chlori Ceft,-

.t l i n t;. UI medj n 

Lar. "mbour~ ranee 

- Fc:rnc ammflnlUID re 

· Phenol red 

- Llt1um chlond\..· 

· A.;ar 

bulle. Iler 

·t 0\ HI 

• ..lIe tilter :;1 h. 

lime culin \1 lIu l , I ( \\1 ): 

• 



ii) uppleme nl fo r 1000 1111 medium (one ,\Ial) IAFS Lab. Comb(.)ur~. France 1 

Compo~lllon 

· PoiYllllxm B sulfate (lon.OOOlll 

· .-\cntla'\ln hydrochlonde 

· odium CcltalldlOlI! penlahydrJ.le 

Directions 

Recon:>tllutC! the '\'13\ \\ IIh 5 ml of stcnle dIstilled wata 

iii) Co mplete medium 

Direction ... 

Add -; 9 ; of pO'\'\lkr mi. one hner 1,)1 dl ... ullt:d '\'\ Jter 

[gjJ 

o I 
0.05 

0\16 

\11'\ cJrcfulJ~ and h':.1t '\\"h trequent agitation and blHJ ullthc pO'\\J..:r dl ...... v-h(' .. 

l'(lmph:h: \ 

'it.:nllll.: .1: I:: I c.. I~lr I" mmute;, 

(0011110 ab\)ul~' · 50 l md adl! thl.' 2 ampule ... (If the rccon:'IHul..:J PALl \\1 

... upplemt:n: 

\11:\ c:m:tull~ .inti JI"'Pl:lh: Into stenlc r~tn·JI ... hc ... 

Comrp"'ltlon 

• P~iJll.'("";e pert Inc 

• Swr.:h 

· "i.-.dlum ~hl{!!lJl,; 

A~J.r Idcpcndm,; m the ;C'I .. trcr.;th OfL11! Jf:JC 'I. I 

• AC"'L"Uhn 



- Ammonium Iron ( Ill ) cit rate 

- LilhlUm chlonde 

05 

15 

il) S uppl ement for 1000 Illi mediulll (one \-Ial) (AES Lab .. Combour2. France) 

CompP";llIon 

- Cyclohe\,anlldc 

- ColI'ltm sulfate 

- Acrllla\1I1 hydrochlonde 

- Cefotctal1 

- FosfomyclIl 

Direction:.. 

Recon,::>utute the vial with:' ml of 50( ethanol 

iii ) Com plete m edium 

Direction:. 

.-\dd 5 - 5 g of powder 1I1tO one litter of dl:..ullcd \\aler 

(. 1) 

400 

20 

5 

\II\' carcfull) and heat \\-Ith frequent JgllJtlon and bOll till the rO\\l.kr dlssol\cs 

completd~ 

Stenlize at I::! I C for 15 m1l1utc:-

• 

Cool II to about 45- -50' C and add the 2 Jmpules of the reconstituted O"ford '::>upplemcnt 

\11\ carefully and dispense 11110 sterile petn-dlshes 

e) Tr~ plane 50) a Yeast Extract Agar (TSYL\ ) (Dlfeo. Detroit. uSA) 

Composition [gJ] 

. Try'ptone 17 

- Soya peptone 3 

- SodIUm chloridc 5 



- Dipotass IUm phosphatc 

- Gluco:.(" 

- Agar 

· Yea ... t t:\lrac t 

Directions 

Su~pend 40 g of thc powdcr In one lilIer ot (iI~t lll ed wah:r 

\11'\ thorough 1) 

, -
-) 

, -_ .) 

15 

6 

I kat with frequcnt agnation and boli Ii.lr ('I1C mmUlc to roJl1pktd~ ul'i,oh"c the powder 

,\ullh.:!avc at t 21 (I C for 15 Illinutes 

Dispense 11110 s terile pctn-dlshes 

n I r~ptone O~:l \ eas t Extract Broth (TS \ Ell) f\krck. Damhladl. (icnnany) 

[am It'!'IlIlOll 

· rl") ptone 

- SO) J peptone 

- SOdllUll chlonde 

- DlpotJ ...... lUm pho ... phate 

- (dw.:m,e 

• Yca>.t !,!\tract 

Dln:ctlons 

Suspend 30 g of the powder In one lmer of dl~ul1cd \\ ater 

\11\ thoroughly 

Autoclave at 121 C for 15 Illlllutes 

Dispense mlo sterile test tubes 

13 

[gJj 

17 

.1 

5 

25 

' -_.) 

6 



g) Blond \ gur Bast' (Bl!cton Dtdmson. \laryland. u'SA) 

('l)lll ) ... It,h~ 

a tlC.lrt mll ... d" mfu~lon from (solid .. 

• Pam:rcatll: lhge: ... 1 4-)1' CJ..;eln 

y ~a"'l ~\Iral.'t 

.... (~hum I,.hll'ndc 

1)lre'\WI1S 

"lhpc:nd.W ~ of the: pO\ .... der In onc lut.:-r \,If runfie:d \\.t1e:r 

\t" thorou~hl~ 

Ill.ll 
20 

PO 

50 

50 

15 () 

I k.Jt with Ir\!qucm agltJtlon Jnd boll ' ... 'r \Ine: minute h) I.'omrklc:!} dl ...... olw the po\\ d..:r 

\lIil)daH' al I:~ I (for 15 minute ... 

Ctlt.)1 the base to 45 to 50' C and add 5'1. "'h.'nle. ddihnnJt\!J ... heep blood 

[l1",pl.'n .. e 101('1 .. Ienle pctn·d15he~ 

h) '-!1'I Itl t.'di ulT1 (Bed4-)n Dl..:km.."In . \tar:.bnd, l" \1 

L 1:!!1!Q9"'lHllll 

• Pa11l: rC~ltl' lhgC:'1 or ca<;clIl 

PI!PII\: UI!!C")I of JOimaltl .... suc 

h:rrolb ·\mmolllum Iron sulfale 

• Sodium thl\,lsulfalc 

· "gar 

f)lrC~I){In ... 

'\u'pend 30 granb of the po\\der In I Illter of plInlkd \\ ater 

\II'. thoroughl} 

lIeat With freque nt agnation and bOil for one mmute: 

Autoclave at 121 C fo r 15 mmutes 

74 

Ill.ll 
20.0 

6.1 

02 

02 

35 



i) C3 rboh~dnH (, utilization brOlhs (rhamnose. ' ~ I ose :lI1d m:lI1uitol) 

i ) Ph eno l red brOlh base I\h:rck. DarTlbtaJt. GermJII}') 

Compo~HlUn 

· Peplone In'lll ~.1 ... t.:111 

• Peptone Irom O1-.:al 

· Sodium chhlrllk 

· Phenul n:d 

I )Ire!; lion ... 

DI:-. .. "I\ I..'" I ,~ llf r(l\~ der 111 I litter l1t punlkd \\ <ller 

.\Ul~'~I.I\\'· Jt I ~ I C for 15 mmUles and l.·t~,II(l abuut iiI) 

i i) (~rhn h\drat (' so lutions 

al Rh.nnn4;.h': t \1-" Lab. tom~lurgo France) 

h) X) Il'''': l \P" Lab .• Combourg. France) 

lO) \l.mmllll \tcrd" Dann .. t3dt. Germany I 

DIft::", tlllih 

[)I ... ~{ll\c :\ g or each ~arbohydratc 111 100 ml nf"Jh:r scpar;Jlt:l} 

'ill.'nll/l.' hy filtration 

iii) Cumplet!? medium 

Direction .. 

uw 
50 

5.0 

5_0 

11.()1 0 

For ,:.h:h carboh)drate. add asepucaU) n.:- m1 otfiher sh:nIl7l.!d c..trbt1h)drate '!ooluuon tv 

.. 5 m1 ot phenol red soiut1on prepared 

75 



j) C \ \ 11) (C hri \ lic. \l l..ins. \l unch - PelfrSOn }lCSI IOlrtlln "i 

"-no\\11 Jl.h-.:tr.: 1~11~ '·'"pJn/OCOC(-u. .. aureWf: Jl IP. Collcodll'n 1 In .. lltut~ 01 P;.t'l[t!UT. 5 - 0) . 
• 

Rh do< i\ !llli .C IP )ShQl. L nanu\ll LIP. - "J .::! JnJ / mOIl 'a<;! ~es and L tnnr_ '1<.1 

(l>blJmed from \r"iS\) \\ rc: u:oed for the C.-\ \IP t~~1 ..... h.xk ... ulturc ... of t.h .. ~~ bacteria \\i:re 

ffiJmtalOt:J by nl~ulatln; l'nto T YEA 5lope~ tncubJun~ them J! , .... { for ~-+ hours ilnd sumng 

In a r~fn;crahH at 4 <.. The} were frequt:ntl~ .. ub-cultL:red l,nl,<.' In ,I Int'l1th dUring the \\hok 

rc~~arch pCr\ClJ 

1..) Ferric [lI11nwnium citrate (SH~ma. Stcmhclm, (,erman\) - . 

nlr.:~ Ion .. 

[)1~"oJl ... " J.!m 01 pO\\Jer In 100 ml of d!"Illkd \\Jh:r 

"' !cnhzC'r\ lihrJla n 
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Annex 7- Recold shce l fo r bbOl~lory anal ys Is 01 I.'\/l'rill spec lcs III foods (uslI1g Ox ford agar) 

is 
-

Dale Sample Sample Source Iialf 

numb!.:!" Iypc S/ma!"kel Fras!.:r 
hlOlh 

f-
I-

--

I-

2 I-

+ 

1 1 
I 

L __ , I 
~'I 

I ; 

Fraser Growth 
Broth on (hfo rd 

1 
.,~ 

-[-Colony 
numbel 
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2 
1 

·1 
5 
I 
2 
, 
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" ; 
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2 
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" -I 
t 
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, 
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I , 
+ 

2 • 
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" 
~ 
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Growth T Gram 
o n slam 
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