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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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• 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 









I able 2: nlochcl11l cal rcactlOns 01 /'l.\lc/"/(I " p CC ICS lIscd III ddl l.: l c l1t bactc rlo log lca l mcthods 
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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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3.3. 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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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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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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-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. 





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) 

35 

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 

70 62 .5-

60 

- 50 ~ 0 42.7 

" 40 u 
~ 

" ro 30 26.6 
> 

" - 20 Q. 

10 
o 0 

0 

.~ 
,>' 

.l' 
~v ,,, 

"<-
Food item 

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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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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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 - ). 

39 



Prevalence of L. monocytogenes in the food items examined 

14 

12 

-~ 0 10 

" 8 u 
c: 

" '" 6 - 5------
> 
" ~ 4 a. 

2 
o 0 

0 

~, 
~ ,," .c 

<.' 
.:....~ 

" 
Food item 

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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c.!k<s arc read)-"HJI food product>. the prc\JI<nce 5'.1 can be regarJed

Z3
" a 

n .. k to especially to high n::,.k group:- . 
pcs 111\ "h In oi hstcfh ..... h dre Jb. I and J 1\ rtJ .. t'f III :!l!fJ-J J 

DllTerent n: .. ca rchero; h'l\c reponed "erotypl.'" -lj:, In their re::,pe-:llve 01 L fl!.t?t:.nl!\ In 

lvorls ,Pm! anJ tillth:n, IQ S, da lI\a L"l 4t1. IIJa. . ChOl 'r .,/ :Ofll. Fanwlh and 

Slephan. 20(1). In Ethiopia. .. ', af 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 reponed thaI serot)pc ..1b had been the CJU:-.C nl .It 1I:.ts! eight major 

which occurred In USA. Canada. ,..!\\ Zealand. S\\ L·nll.:d Kmgdom Jm! 

which bl.!t:n linked with the consumption of dmcrent ,:onld.mmah:d ti1Od ... tuff ... \\ uh 
• 

L mOI/CJcytogt?Ilt.'\' hl!tween the years Jnd ql)S Rocoun and Blllr i It}')- , JI ... (,) thJI 

of the 13 l,i L 'IHlII(,lLylogellt!. SeW'ypl' -lb (or -lh '.mam .... 

have cilu"ed JII recent outbreak .... of fOl".xibome 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 

m the em'lronment 

The food item;. Incrmunatcd a, the cau ... for thl'"e outhreak'i mduded. milk. "'l111 

cheese .. and pork pHxiucts among other" Ihis Scf'rOI} pe .!b) rl!C4 ·rded a, the 

of an episode In C;outhem Cal lfurmJ . \\hKh l'..:cum:d In I to L"-\ (\ lanm 20(3) Follm\ Ing 

..:onsumptlon of soft \l c\.lean style chee:-t!. case.., of h:-.terlosis "l'rr.: rt!cordcd In outbrl'JJ... 

Aml,mg 01 pregnant \\omen mfcch:d. 2C) lost their (If ",,9 1 
• 

died An 0\\':£311 fatahty rate o t]3 ' \\a:. recorded In thb outbreak The same (-lb) 

\\ as also responsible for the outbreah which lOvoh cd 300 cases of 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. 

These repons mdlcJte that serotype ""b IS the mO:<.l common serotype. which 1'\ re!iponsibk for 

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 



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 
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\ .: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 . 



1. REFER£XCES 

-\("ha. P and Szyfres. 8 (2001)" Zoonoses and Cl1mmunll::dble Diseases Common to \lan 

nnd Animals. r.:. cd \"01. I Bactenosls and \tYC(I .. IS. \\"ashmgton DC Pan Amencan 

Heahh Organization. pp 105·110. 

·\ACA t:!OO-l ): Proclamation for establishment of"Kine Ketema" and "Kebelc" In AddIS Ababa 

City. Addis Ababa eny Administration. January :!HO-L Addis Ababa. EthIOpia 

\F'OR f1993}: Food \llcroblO!ogy - detection of LISft? ilJ mOllocyrogenej - roulm~ method. V· 

0 :-' - 055. L 'associallon Francalse de l'Onnahz3t1on. '-\F~OR. Pans 

.-\kman. D .. Duran. '\ and Dlgrak. \1. (200-!): Pre\'alcnce of LiSli.'ria speclc:i 10 icc cream;:, sold m 

the Cilles of Kahramanmaras and Adana Turk 1. .\It'd Sci.. 3 ~ : 25- -26~ 

-\ ·plllat. X. Elcl. S .-\rmaca. S. and Gut K (200-J) Ll!ileria 11IOflOC}IO!!ent',\ In products of 

ammal ongm m Turke~ f·el. Res. Commull. 28(i): 561-7 . 

. -\~h~nati. ~1 (1994)' \Ilcroblal flora and some food,bom~ pathogens on fr~sh ra\\ b('~I· from 

butcher's ,hops In Awassa. Ethiopia. Bull. Anim Hlih Pmd A/r ·41 2-3-~;-

-\xcisson. F and Sonn. \1 (1998)' Transia Listeria Techmcal Handbook 

\\\\W. dllkhamb.colll Pubilcallon number: THLHJl-9~03. \·.:r..,lon 'U 

Back. S. Lim. S. Lee. D., i\tm K. and Kim. C. (2000): In":ldence and charactcflzallon of LUleria 

monoCYlOgenes from domestic and lmponed foods 111 Korea J Food Prot. 63( 1) : 186-9. 

Bunclc S. (1991): The Incidence o f Listeria mOlfoc_\ Iogencs In slaughtered am rna Is. In meat and 

111 meat products In Yugosla\'l3. lilt. 1. Food .\/icrobiol. 12{1-3) : '-3-80 

53 



Casadcl. M . Este\cs. \1 . Harrison, Sand Gue.l (199R) Heat reSistance 01 LI,\{I..'''/(/ 

II/Ollo(\"fogelll'S In dairy products as afkl:II.:J by th~ growth medlum.l /1'1'1 \/icrobiol. 

H4 : :!3449 

Chol. Y ,Cho, S . Park. B . Chung, H. and Oh. D t ~IJU I) Incidence and Ch<Hih':h.'rlntlon of 

Listeria :-opp from foods availablc In Korea J Food Prot., 64(4): 55-l4H 

Cioel. P. Floral1t. C and \hller, A. (1989): Ill\e:.-.lIgalJon mto the cont,Hlll1hlllon nl a t~1rll1 nlilk 

(ank "uh Li,,",",u monoey/ogenes. 8/11/ G T I 5 -9-85. 

Cope 'i. L Pc1liccr. h.. Fchc\'ema, IIG., Stanchl. '\.0 . .\lanmcz, c.. and Leardml. '\ (:!OOO)~ 

Imcstlgatlon 01 /.I . ..,eria mOllocyrogenes In soft l:hcl.':'.e~, Re\ Argl..'lIf \/lll'I)hio/., 32( 1): 

9-52 

('ordano, A and Rocourt, J (200 I): Occurrence of Listerill mOllocylogenes III fnod In Chile 

1111.1. Food \/icrohio/.. 70 ' 175 4 178. 

da Sd\J. ~ I . Hofer. F ,md Tlbana. A. (1998): InCidence of Listeria /J/OI/OCI togl..·/Il'\ III chee"ic 

produced III Rio de Janeiro. Brazil. 1. Food Prof 6 1(3): 354 4 6. 

Dhanashree. 8., Otta, S K .. Karunasagar, I . Goebel. \\ and kanmasagar. I 00031 Incldcnce 

of Listeria spp III ch!llcal and food sample" III \Iangalorc, Imlia Food \flcmhiol 20 

4~-;--l53. 

Duffy, E . Belk, K., Sofos, J., Bellinger, G., Pape. A and Smith. G. (2004): Extent of microbial 

contammation in United States pork retail products J Food Prot. 6~ ( 2 ): 1724R 

Eilcrtz.l .. Dal1lc1sson-Tham. M.L., Hammarberg, K E .. Recve", ~I \V Rocoun, J.. Seehgcr. 

H.P R .. Swaminathan, B. and Tham, \V . (1993)' Isolation of Listeria mOllo<:yrogelles 

from goat cheese assoc iated with a casc of Listenosis in goat Acta, I't!f S('{IfI(/, 3-1 1-l5 4 

149 

54 



European Commissioll1l999): Opimon of lhe SClcnllfi c Committee on VClCnnary leasures 

Relallng 10 Public Health on Listeria monocytogel1t!s Brussels. 23. Sept 19C)9 

Fanlclh . K and S tephan. R (2001): Prevalence and charactenstics of slugatoxm-producmg 

Escherichia cob and Li.Heria monoc)'lOgelles Slrams isolated from mmced meal In 

witzcrland llIl. J Food\/icrobiol., 70(1-2): 63·9 

Farber. J • Sanders. G and Johnston , M. (1989) A survc) of vanous foods for the presencc 01 

L,steria spec]c::. . ./. Food Prot., 52: "i 456- . 

FDA·CF Ai\ (2003); Detection and Enumerauon of Lisrerw mOlloc.wogt'lIl!s m Foods. 

Bactcnolog]cal Analytical 'Aanual Online A\allahle 3t fi Ie: \VW\\' A FDA-CFSA\ 

SA\! - U~h:ria nWllocYlogenes. him Accessed. June 5. 2004 

FcdlO. \\ and Ja~kson, H 11992}. On the ongm of Li!llerhl mOIlOC.ltugL'lIn III ral\ bulk tank 

mIlk 1m DmYl J 2(3): 19--20 

G'rdhar and (iarg (20(l~). Prevalence of Lt tleriu In ammal f.1mls IlIdlllll J ""'111 Su. - 2 (1 01: 

X4"·S4Q 

Ibrahnll. A . and \lal:Ra~. I (1991) Inc ldt:ne~ of -Jeromutlas and Lt.\U'ntJ "'PP In red meal anJ 

m]lk sampk!.111 Brisbane, Australia (lit J Fo()d Mu:rohiol.. 12(2-3): 2tl3-C) 

IDF (1990) .\ltlk and mIlk products deice lion of Lis(l!ritl moncH1'/rJgt'lll" IDF Pro\hltlnal 

Intcmauonal Standard no . loon intt."matHll1al Dal~ Federation. Bru<;s('h 

hda_ T .. Kanzakl. \1. 'akama. A .. Kllkuho. Y . ~1aruyamJ.. T and K.Ult!Ul:hl. C 11,h}' t 
• 

DC.ICClh.m (,f LIHt'na 11101W(rroge'1l " 111 humans, :munab. and fl)("!J ... .J ret .. \J.:d S, I • 

60(12 ): 1,·11 ·, 

)) 



Inoue. S .. ";'\akama. A , Arai. y, Kokubo, Y . ~Ianlyallla. T, Sallo. A. Yoshida. T. Tertlo. \1, 

Yamamoto, S., ,1I1d KumagaI. S. (2000) Prc\alencc and con tallllllallon Je\cls or L'\(I.'/"itl 

mOlloCl'togellf's 111 retad foods in Japan. Inr .1 Food ,Hicrohiol.. 59( J -2): 73-7 

ISO 11(96)' ~lIcroblOlogy or rood and anllnal feeding stuffs-Honzontal 'vlethod for the (ktectlon 

and enumeration of UH(TI(I monocywgellt's Pan I Dctectlon mcthod ISO II ~YO-I. 

1996. International Orgalllzallon for Slandardl7<Hion, Gcneva, Switzerland. 

Jame'). \1 (1000): Foodborne Llstenosis. In' ~lodern Food MicrobIOlogy Sixth EditIOn. 

-\spe ll Food SCience Text Series. pp. -185-510 

Jay. J. (1996): Foodborne listcrosis In: :Vlodcm food Illicrobiology. 51h edition Chapman & lIall 

,"C\\ York, pp ..l78-506 

Johansson. T . Rantala, L., Palmu. L. and Honkancn-Buzalsk l, T (1999). Occurrence and Iy plllg 

o r Listena monocyrogelll:s stmms In n:tad \acuum-packed fish products and III a 

production plant bll. J. Food .\.ficrnhiof -1 7 111-119 

, 
Kathanoll. S. (2003): Foodborne outbreaks of hs\cno:m and epidelllic-assoclated Imeages of 

L'.'ileria moncyrogenes In : \Iicroblal Food Safety III Animal Agrlculturc Fm~t edition 

Torrence, M.E and Issacson, R.E . (cd,,). Iowa State Press. Blackwcll Publlshmg 

Company, pp. 2~ 1-~32 

Kwialek, K (200~): Occurrence of Listeria mOllocytogenes 111 selected food of anllnal Origin 

Bull I'er. Inst. Pillowy., ~ 8: 269-272. 

Laclar. A. ' "aca. L. and Centorbl. O. (1999): LiSlerw spp. 111 food ofanllnal origm Ret'. Argent 

,\(;crobiol.. 3 1(1): 25-30, 

, 
Lanelottl. R .. Gardini. F .. Sandin!. F., Vanlllni, L. and Elisabctla-GuerLol1l. 1>.1 (1999): Sur.·c~ 

of the incidence of Listeria spp. in food of anll1)<l1 origin in Nonhem Italy Alh· Food 

56 



SCI. 11 (5/6 ): 19- -202 

Loncarc\'lc. S, Dantdsson-Tham, ~IL. and Tham. \\ ' (1995) Occurrence of L!'\feria 

monocyrogenes m soft and semi-soft cheese .. 111 retail outlets In Sweden 1m J food 

,\/icrobiol.. 26(1 ): 2-1.5-"0 

L ... ,\\. J C and Donachle, \\ (19Q-) A re\'ie\\ of LIStena mononwgclle.\ and listenosis. 

1'1.'1 J, 153.9-29 

\lacGowan. A. Bowker. K, ~kLauchllll. J. Bennett. P and Rec\-es D. (\99-1.): Tht: occurrence , 
and seasonal change::. 111 the isolatIOn of Listeria spp 111 shop bought food slUffs. human 

faeces. sewage and soil from urban sources lilt J Food .t/u:rohioJ, 21 (-l}: 325-.3~ 

~Iahk. S B. Barbudhe. C and Chaudan. S (001): Lhtcnc mfectJons In humans and ammals In 

the Indian Subconunem :\ review Trop.-lmm Illth Prod., 3-l 359-381 

\I . .mn .. ck. 1. and Grebenc. S 2001): Listeria mdnnntjJ~t:.fles 111 tnmced meat and theml.1l1~ 

umreated meat product'" 10 Slo\'ema 5/0\' I"t'!. Rn .. 39 (2): 131-6. 

~Ianlil. S (2003)" Llstena monoc: togenes In' \1JcrobJa\ Food Safety 111 Al11maI Agnculturc 

FIrst cdltlon Torrence. \I.E and is'i3Csom. R E. (Eds) Iowa State Press, Blacb\ell 

Pubhshmg Company pp.25 --266. 

~1cLaunchhn, 1. and Low 1. (1 99-1.): Primal) cutaneous hstenosis In adults' an occupational 

dIsease of veterinarians and fa rmers, I"er Rec 135 615 - 617 

~tcLaunchhn. J and Gilben. R_ t 1990): Listeria 111 food PHLS .\ licrohiol Dig. 7 SJ-5S 

\Ierck (:!OO-l): Detection of LiSleria monocyrogenes - ennchmcnt, IsolatIon and identdicatlOn 

\ Ierck. Darmstadt. Germany. 

5' 



\hcko\'a. V (1991) Lisreria monocyrogelles III food I'er ,lIed (Pr£lita J.. 36( 12): 7-l5-50. 

\Iolla. B. YlIm3. R. and Alernayehu. D (100-l)· Lfsleria monOCl"wj:!ene.\ and other Li:ueria 

SpeCH!S III n::tJII meal and nlilk products III -\Jdls Ababa, Ethiopia Frlllflp J f-llIh. Del. 

18(3) : 108-212 

'\aHatilo\,a. P. Schkgdi.l\a. l, Sustckova. A .. ;\Iaprtl\nicova, E .. Lukaso\i1. J and Klimo\a. E. 

(1004): Pre\akncc of Lisreria l/IOtlOcylOgem!S III milk. meat and fOOU ... 1U11 of ammal 

origm and the pht:nol),pe of ant ib iotiC re ... istanrc of isolated stram!>. lei \/t!d C:ech .. .t9 

(7): 243-252 

'\!\ISA (~atlOna l \ lelrologlcal Services Agenc}) (1999): Ram fal l. hUlllldlt) and temperature 

data '!auonal \lctrological Sef\ices Agenc) Addis Ababa, EtlllOplJ 

'\ornmg, B (2000) \llcroblological criteria for L mOllocytogefles In food ... under special 

considerallon Dlnsk assessement approaches 1m J Food ,\/icrohiol.. 62 :21--:::21 

01 F (200·.)): Lisreria mOf!OI.·.1 wgenes in: \Ianual of DIagnostic Tests and Vacctnc~ fPT Terrestrial 

Animals. 51t cdillon Office International des [puootlCS 

o 1\ lahony, F (1988) Rural dairy Technology- Expcnence III EthIOpia. ILC\ \Ianual No -l 

inlernallonal LI\ e:::.lock Cente r for Africa. AddiS Ababa. Elhiopla. 

OXOId (1998). The Oxold ~Ianual. 81h edition. HampshlTt!. England 

Pak. S., Spahr, U., Jemml. T., and Salman, ~I (2001). Risk factors Jor L monocYLOgenl.'s 

contammallon of dairy products in Switzerland. 1990-1999 Pre\' J'et \/t'd 53f1-2): 55-

65 

Pearson, L. and Marth. H (1990): Listeria 11lmlOqlOgenes-lhreat 10 a safe food supply' A 

rewiew J Datn'Scf 73: 912-28. 

58 



Pm!. P and Gilbert, R (1988)- The occurrence m the U K of Listeria species 111 ra\\ chickens 

anJ ~oft cheeses.11ll J Food ,\ f icrobiol .• 6(-t}: 117-~6 

PIIlIlCr. R. Schuchal. A. S\\ammathan. 8.. lIayes. Po. De3\-cr. K .. Wcmer. R_. Pilkaytl-.. D . 

Rccves. \\. . Broome. C and Wenger. J (19921 Role of foods In sporadic Itstertlhb_ II 

{vltcrobioIoglc and epidellllologic investigation J.I \/.I . 267: 2046-2050. 

P11lto. B. and Realt. D. (1996). Prevalence of Listeria mOfwLTlOgelles and other Lisler/a III It,lltan 

- made soft cheescs. Zenlralhl. Hyg. Umwellmed., 199( I) : 60-68. 

QU1Il1l, P., Carter. ~I., i\.tarkey. B and Caner, G (1994) listeria Species. In: CIlIllcal \\·tennary 

\t ic roblOlogy. Wolfe Publishing Yearbook Furopl.: LlIllllcd. Spam. 170-174 

Rocourt. 1. (1996). Ri sk Factors for Listeriosis. Food Control. 7 (-tIS): 195-102 

R()(ourl. 1. and Bille. J. (199""')· Foodborne listcnosl~ /I'ld Illlh. SUlI/Sf. Qltan. 50 6-.-..,~ 

Rocaurt. J and Cassano P. t 1997): Listeria mOllon·lOgenes. In. Food \ltcroblnlog~ 

Fundamentals and Frontiers. Doyle. i\.-I P BClichat, L.R and MOl1ti\-ille. T.1 IFdsl 

Wash mgt on D.C· Asm Press, pp. 337-351 

Ronlk. L. and Yndcstad , M. (1991): LiSleria m(Jl/()nlOgf'IIl!.~ 111 foods 111 Norway IIll J Food 

,I/Jcrob,oi. 13(2): 97-104. 

Rudol. M and Scherer. S. (2001): High incidence of Listeria mOflocyrogelles 10 Europ~an red 

smear cheese. 1m. J. Food M icrobiol., 63( 1-2}: 91-8 

Schukken. Y., Grahn, Y. and \Vielmann, M. (2003). Li!.lerlO M Oflocyrogenes. In: ~1lcrobial Food 

Safety in Animal Agriculture. First edit ion Torrence, M.E and Issacson. R.E. (eds) Iowa 

Stale Press. Blackwell Publishing Company, pp. 211-232 

59 



Sunaga. S. '..: akJuchl. K. "JakaJlma. H. Kataoka. Y and \lorl'lllml. T (199 1): Iso lallon and 

somc proPCrtlC" of LHlerw specie" from pig carca~se ... al ,10 JbJllOIr J Japan !'el\fe) 

. hm. ~~ ( 1 0): 1051-1056, 

llhltli. S Ja1.."II:. 't. P':lrak. T. ~ledlc. 1-1 and Gumhalter-Kar 'I~I. I (20{)~): Prc\·alcnc.: II 

l ','Ieria mOIl(}c\!Ogelle.~· and oth.:r Listeria spp. In cake" :n Cr- alIa Food GOlllro/.. 13 : 

~ D-21 n 

c) ltcndaele. ~I . '..:cyh. K . Lips. Rand DebeHc. J ( 199- ): Inc ld';Tlcl.' ol/.ISlaia mOllOLYlOgcIIl " 

111 poultr;. and poultry products obtained from BelgIan French abattOIrs "If. J. Food 

.Hicrohiol. 14 :;W-3-l5 

U~ucndack ~1. Dc Troy. P and Dcbc\'cTc, J (1999): Incldem:..- 01 l.oll'na 11IononlOgellt'" III 

<.hffercnt Iype" of meat products on the Belgian retail mar1..;;t. 1m J r ,,/ tfic:robiol 33 

\'Ita", A. Aguado, \. ;.!ndGarcia-Jalon.1 (:!OO-t): OccurrenceotL ,ll,.rwmoll, ·\tl'~~Ill'_' In fre .. h - .. 

and pf('Ices.;cd I.)()Js In '\a\'arra (Spam).11I1 J. Food\/icr, "In/. ()O :;·Fl-35(1 

Wesley. I . Borucki, ~I Call. D. Larson. 0 and Schrocdcr-T ul..-"er. L (20m): Dete<.:tlOn and 

diagnosis of Listeria and listenosb 111 ammals. In. ~hcrL ... blal Food Safety m Anllllal 

Agriculture. FIN edition Torrencc. ~t E and Issacson. R E. (t,!{is). 10\\3 State Pre,,:, 

Blad.:wcll Pubilshmg Company. pp. 233- 2"N 

WHO (1988): Foodbome Listenosis. Report of a WHO Infonnal \\ orkmg Group. \\'arld 

Health Organization. Gene\'a. SWilzeriand 

WHO (1991): Human Liste riosIs. \\'orld Health Organizau0n Coilaboratmg ~Ct:nter f(lf 

Foodbomt: LlstenoSls Pari s. France. 

60 



Wong. II.. Chao. \Y . and Lee. S. ( 1990): Incidence and characterization of Lisiaia 

IIIOIIO(Tlogenes in foods a\"ailable in Taiwan. AppJ. £1II'irOIi \/icrobiol., 56( 1 0): 310 I--l 

61 



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 
, 

63 



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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o"ph c dchydra" 

pho,p. l.lh! 

· .-\.;-nfahlO h .. Jrod jt: 

Directions 
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~ l l\ (arcfu! 
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['1 Pol~ mhin \ c r in 
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_ powJcr mto on~ .mer"lf 
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1 li t urn chlori Ceft,-
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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 

' -_.) 
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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 
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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 
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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 
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