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SVMlIfARY 

1'1fiy random samples of shawanlla (cooked meat) were collected under hygienic circumstanC­

es from dlfferent fast~food restaurants in Port-said city, 'TIle s;:amplcs were examhled, for aerobic 

plate counls. e;nterouaererlaceae and S, aureus counts. Thc aerobic plale count", were ranged 

fmm 26 x 103 to 32 x loS/g. With a mean value of 33.8 x toS/g. l11_e counts of Enlerobacterla, 

L'e<Je and S. aureus were ranged from 3 x. 102 to 3 x W4/g. and 5 x)~ to 7 x 104/g. v.ilh a 

mean values of L68 x 103 and 7,4 x 103/g. respectively,. Citrobacter fr:eundI. BafIlla alvei, Eu­

temuacter spp. and Klebsiella spp. could be Isolated from the examined shawmma samples. Sal­

monella ,Shigella and E. roli could not be delccted, The present study Indicated that food -home 

paillogens present In examined shawarma samples constitute a potential pulilic health hazard. 

'n!e 7.00I1oUc huportancc of each Isolates as wen as the suggestive methods for minimiZIng and 

preVeltting uacterlal contalolnaUon were dIscussed. 

lNTRODUCTION 

r'ast food on lhe I;)lreels are good vehicle to transroit gaslrolntestlnal diseases to consumers 

l>ccause they are highly manipulated. TIle vegetables arc a gootl media for patJ10gens gmwlh, 

(Acevedo. et at, 2001), 

Shawanna 1s a popular meat sandWIch of elther beef or l.uulL It belongs to the category of 

ready to eat food products willett usually does not undergo further preparation or cooking, Simi, 

lar products of different name In different countries are also called: yeros, dona kebabs, donerkc~ 

bobs,durnokcbabs.donah, shaWinna , gyros and souvlakJ (BtyaQ. et aI. 19$0 and Ayaz. et al. 

19S5), 

Preparation of shawanua: Slices of beef or lamb are mounted on askewere about a meIer long 

to form a frustum. larg parts of fat altemalc WIth thc meat. TIle weight of a shawarma skewer 

varies from 10 kg. to 14 kg. The raW products Is Immersed for 8 to 12 h. In a preparation of v1ne­

gar. Salt and spices for mar1nation (Bryan. et aI. 1980 and Ayaz. et aI. 1985). TIle frustum 

shapc mass is held vertically In an open hroiler for 4 to 6 h, With the source of heat from one dl" 

rediOIl. As the meat rotates on the skewer, it Is broiled cunUnuuusly and slowly. Thtn slices of 
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C::Klkcd meat are carved from the outetl"suna,ce of shawa,nna .,and are served as a sandwid} in 

lir .. blc brrod WiUl on:lon, parsiey. lettuce. tomato. and With a spedal dressing of tahena. {ses­

ame seed paste t. yogurt and J or sour cream tllryan. et al. 1980 and Ayaz. et al. 1985) . 

Shawanna cooked on bmilcrs attained temperature which were sufficIent io k1l1 vegetative 

bacteria on the surface of the meat and an the thin layer Just oclow the surface but not In most 

:Internal regtons (Bryan. et al. 1980). TIle mi~roblolog1.cal quaUty of the final product Is Innu~ 

cnced by microbial status of raw materials Including the meat and addUlves specially spices as 

wcll as the sanitary condItIons und'er which the product has been prepared and handled. 

EL-Shel'lf., et at. (1991). A,yaz. et at. (198&). tecorded food poisonIng outbreaks from donake­

bab. TIley reported that under ravorable conditions various pathogens may responslble for 

food poisoning and contamination of shawarma and donakebab is possible. On the other 

hand (Eldaly • 1986) reported that the existencc of mIcro organlsms tn spIces as a food contami.­

nants affeetlng the actual micwbk'll load. TIlerefore. thc present work was planned to throw a 

light on sanItary condttloh of'shawarma locally made In Port~satd city. 

MATElW'..LS AND METHODS 

CoUeetion of Dmples ! 

,.'lfty random samples of shawanna were collected (rom different fast - food restaurants at 

Port -said governorates, All sIDnp1es were aseptically packaged and transferred to the Jaborawry 

with a mlnhnum o( delay where they wcre subjeeted Immediately to bactcrlalogtcal examlna~ 

Hons. 

Preparation of samples 

25 grams of eaeh sample were added to 225 ml of sterile 0.1% peptone waler in a sterile 

blender. The samples was blended for 3 min, at hlght speed. Serial diluUons from 00-1 to 10-/ ) 

-werc made and then ilie bacteriological ana1ysls were performed. (Ahou EL alla , et al. 1992) . 

Bacterlologtcal analysis: 

Aerobic plate count~ Standard plate count agar was used for the aerobic piate count accord­

Ing to A. P.H. A. (1972). 

Enumeration of coagulau: positive StaphylocoecJ: By a surface plating teehnique , O.lml 

from each of the previously prepared dilutlon was transferred and evenly spread over a dry sur­

face of Baird parker medium plates (Thatcher and Clark. 1975'. Inoculated plates were Incu­

bated at 37CO ror 48 honrs, Suspeeted colonies are eounted and coagulase test was done by La· 

t(',X Agglutinatlon technique using Oxoid (Dry spot lechnology). 
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EntetobaotCl'bceae eount, a.lml of each dUutlon was pi.att-'d on vlolf't fled bUe glu('osr a~ar 

(VJli3G) ac<.orulng to Mercuri and Cox (1979). The platet. wcrQ incubated at 37Co for 18 -'..\4 hr. 

All purplish -red colonies surrounded by a rcd zone of preetpitated bile acids were counted. Rep­

resentatiw colonies were i.;t',ilUned blocilt'tnlcaUy ;,;ccon::ling to Vel11am. und Evans {1991l 

Deteetion of Salmonella and ShIgella organlsn1$: 10 gm portion of each sample were Ino<~u­

lated into 200 ml Selenite cystine uroth and Incubated at 36 Coror 18- '24flii, A loop full fmm in­

cubated broth was streaked on S5 agar (Dlfoo).Suspected Salmonella or Shigella colonies were 

further IdentHled biochem1eally and serologically according to {Cru1c~.hank • et al. 19SO}. 

RESULTS AND DISCUSSION 

The results In table II' demonstrated that aerobic plate count detect{:d In examined beef 

shawarma samples was ranged from 26 x lQ3 to 32 x 106 with a mean values of 33.3 x 105. 

These findings agree with Pace (1975), Oblinger and Kennedy (lOBO} and Ockerman and Stec 

(lOBO), 1be prcsene.c of mj(''I'oorganlsms in cooked samples means that the duraUon and tern· 

perature of cooking is not yet enough or presence of reslsl..'\nt strains of micro organisms Tiwari 

and Kadls (19S1). Higher results of aerobiC plate eount (6 x 103 to 15 x 108 With a mean value 

24.6 x: I07} were recorded by Ayaz. et aI. (1985). In Utls respect BryaD., et .1,1. (I980) and Re· 

faie and Sabah. (1990) stated that temperature attained durtng cook1ng W()uld be able Lo k.!ll 

any vegetative palhogen1c food home bacteria. hut bacterial spores that survIve(] cooking. anti 

any bacterta that contaminated the meat as a result of carving or subscqtJcnt handling could 

have multiplied after cooking. The count of Enterobacteriaceae tn cooked shawarma samples 

ranged from,3 x 102 to 3 x l04/g. with a mean value of 1,68 x lQ>l /g,These result.~ are In accor­

dance Witll Ule findIng obtaIned by Ayu • et at. (1985,. Higher findlngs were reported by Cutis­

tiansen and King (1971) and Ockerman and Stec (1980), In thIs respect Pace (1975) stated 

that Enlerobacterlaceae oount exceeding 102 ceUs /g. Is an Index of high numbers of bacteria tn 

food and unsanitary practices duting manufacture and handling of this product Types of Entcr~ 

obaeterlaceac .could be Isolated with dlfi"crent percentage from the examined cooked shawanna 

samples as shov.u 1n table (2) were CItrobacter fr(':undl 41..23%, Bafnla alvei 24,56%. Entero­

bacter spp. '20,18% and KlebSiella spp, 14.04%, S .. aureus constitute a public health hazards 

(Bryan. 1980). As many food poisonIng outbreaks have been attr1buted to such microorganisms, 

The present result revealed that coagulase posltlve S ,aureus count were ranged from 5 x 102 to 

7 x 104 /g With a mean value of 7.4 x loa as shown In table {l}. Nearly simUar results were ob­

tained by Ay821. et al. (IOS5) and Matea(I983}. MeanWhIle. hIgher results of S. aureus were re­

corded by Robbs and Robbe (1979) • Ttwarl and Radle (1981) and Acevedo. et al {2001}. Ef-
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rorts should be directed towards p~ventlng t..'le' muttlptlctlttlon, of StaphylococcI contamination. 

worker;;; With s[n~.\s tnfct::tlon and thOSot':! with abscess on t1lelr hands ~ould be prewnted from 

sharlng In procesSIng, handling of meat products before and after cooking Nlkodcmuu. et al. 

(1962). Salmonella. Shigella and E. coli could not be detected, to the cXRrnlned samples of 

cooked shawanna.Stmilar result copid be recorded by Acevedo, et aI. (2001), The ~ai11lary qual~ 

It}' of grilled meat sandwiches shouJp be !Jl1proved to be safe for human eonsumptlon by using 

ruw meat products of excellent and )moM! sources, quite examInation of raw materials used In 

preparing meat s.'mdWich~. 11:).eat sandwiches addlUves should be of good hyg1entc quality to 

minimize !.he finat bacteria! load of the sandwiches. aU the utensils. knifes and equipments 

.. \l'hich are used In manufacturing meat sandwiehes shouk! be of good hygienic quality, stMct flP~ 

plJcatlon of hygtenic measures durtng preparation. thandlmg and serving meal sandwiches 

.perIodic medical examination for all workcte In touch With meat .sandwiches and complete pre~ 

venUon of eating meat sandwiches after elapstng of half hour from preparing without rchcaUng 

at lOOe<' for atleast 15 minute. 
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Table (1): Aerobic plate ,counl, Enterobacteriaceae and Staph. aureus 

counts in examined cooked shawarma samples . 

Types o~ micr~~O-r-g-.-n-is-m-s-r Mim=l-:a~:-~ 

i-A-er-O-b-iC-P-I-.-I.-c-o-u-n-,---rl--;6X 10' 32> 106 

Entero bacteriaceae count 
1 , 

3x1O 3xl0 1.68x1O 
i 

, 

,-, i- 7.4>10' Slaplt.aurcus count 

\ 

1 , 
5xl0 7dO 

, 
- -- . 

15 
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Table (1): frequency of Enterob.eter organisms detected in 50 cooked 

shawarma samples . 

No. ofisolatcs Percentage 

Citrobactcr freulldi 47 41.13 

-.-.-.-~--:---j-.--.-.-

Hafnia alvei 18 14.56 

Enterob.cter spp. 

t--
o
_._._+-._-_.-

23 20.18 

~.+ 
KlebsieUa spp. I 16 14.04 

_ ... =·;~~I~===·=~1-···~~·~~=l====~.=.j 
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Cil1'Obacter Ji'eundi. Hafnla alvei, Enterobaclc,' spp.and Klebsiella spp. 
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