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SUMMARY

Fifty random samples of shawarma (cooked meat) were collecled under hygienic clrcumsganc-
es fron different fust-food restaurants tn Port-sald clty. The spmpies were examntned, for aeroble
plate counts. Enterobacteriaceae and 8. aureus counts. The aercbic plaie counts were ranged
from 26 x 103 10 32 x 108/p. with a mean value of 33.8 x 105/¢. The counts of Enlerobacteria-
ceae and S. aureus were ranged from 3 x 102 (o 3 x 10%/g. and 5 x 02 to 7 x 10%/g. wilh a
wean values of 1.68 x 109 and 7.4 x 103/g, respectively., Cilrobacter freundl . Hafnla alvel , En-
terobacter spp. and Klebsiella spp. could be isolated from the examined shawarma samples. Sal-
monella Shigella and E. coli could not be detected. The present study indicated that food —borne
pathogens prescnt in examined shawarina samples constitute a potential publiv health hazard.
The zoonolle Linportance of cach isolates as well as the suggesiive methods for minimizing and

preventing bacterlal eontaininaton were discussed.

INTRODUCTION

Fast food on the strects are good vehicle to transmit gastrotntestinal diseases to consuiners
because they are highly manlpulated. The vegetables are a good media for pathogens growth,
(Acevedo, et al. 2001).

Shawarma 15 a popular meat sandwich of elther beel or lamb. It belongs to (he calegory of
ready {o eat food products which usually does nol undergo further preparation or cooking. Simi-
lar products of different name In different countries are also called: yeros, dona kebals, donerke-
bobs.durnokebabs.donah, shawirina , gyros and souvlak| (Bryan, et al. 1880 and Ayaz, et al.
1985),

Preparation of shawarma: Slices of lzeef or lamb are mounted on askewere about a meler long
to form a frustum. larg parts of [al alternale with the nieat. The weight of a shawarma skewer
variva from 10 kg to14 kg. The raw products Is immersed for 8 tol2 h, In a preparation of vine-
gar. Salt and spices for marination {Bryan, et al. 1080 and Ayaz, et al. 1985). The frustuin
shape mass is held vertleally Ivs an open hrotler for 4 to 6 h, with the source of heat frony one dl-
recifon, As tbe meat rotales on the skewer, it Is brolled continuously and slowly. Thin slices of
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cooked meal are carved from the outes surface of shawarma | and are served as a sandwich in
arablc bread with onlorn, parsley. lettuce, tomato, and with a spccial dressing of tahena . {scs-
ame seed paste ), yogurt and / or sour cream (Bryan, et al. 1880 and Ayaz, et al. 1985) .

Shawanna cooked on broilers attained temperature which were sufliclent to kill vegetative
bacterta on the surface of the meat and on the thin layer just below the surface but not In most
internal regions (Bryan, et al. 1980). The microbfological quality of the final product Is nflu-
cnced by microbfal status of caw materials including the meat and addftlves specially spices as
well as the sanitary conditlons under which the produet has been prepared and handled.
EL-Sherif., et al. (1991). Ayaz, et al, (1985). recorded [ood poisoning outbreaks from donake-
bab. They reported that under (avorable conditions varous pathogens may responsible lor
food poisoning and conlaminatien of shawarma and donakebab is possible. On the other
harul (Eldaly , 1986) reported that the extstence of micro organisms In gplees as a foed contami-
mants aflecting the actual miéroblal load. Therefore, the present work was planned to throw a
light on sanitary condtionr of shawarma locally made in Port-said city.

MATERIALS AND METHODS
Collection of samples :

Fifty random samples of shawanna were collected from different fast - fond restauranis at
Port -sald governorates . All samples were aseptically packaged and transierred to the laboratory
with a minfinum of delay where they were subjected Immediately to bacterialogical  examina-

tions .
Preparation of samples :

25 grams of each sample were added to 225 ml of sterile 0.1% peptone waler in a sterlle
blender. The samples was blended for 3 min, at hight speed. Serial ditutions from (107! 10 10°7)
were made and then the bacteriological analysis were performed . (Abou EL alla , et al, 1992) .

Bacterological analysia:

Aerabic plate caunt; Standard plate count agar was used for the aerobile plate count accord-
Ing to A. P.H. A. (1072),

Enumeration of coagulase positive Staphylococel: By a surface plating teechnique , 0.lml
lrom cach of the previously prepared dilutlon wag transferred and evenly spread over & dry sur-
face of Baird parker medium plates (Thatcher and Clark, 1978). Inoculated plates were Incu-
bated at 37CP fur 48 honrs. Suspected colonfes are eounted and coagulase test was done by La-
tex Agglutination technique using Oxoid (Dry spot techrnology).
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Eaterobacterlaceae count: 0.1l of each dilutiom was plited on violet red bile ghicose agar
VRBG) according to Mercuri and Cox (1979). The plates wero incubated at 37CO for 18 -24 hr.
All purplish -red colotiies surrounded by a red zone of precipitaled hile aclds were cournled. Rep-
resentalive colonies were 1dentiflied  blochemically  according (o Vernam and Evans (1991).

Deteetlon of Salmonella and Shigella organisms: 10 gm portion of cach sample were Inocu-
lated into 200 ml Selenlte cystine broth and (ncubated at 36 Cofor 18- 24Hr. A loop [ull from in-
cubated broth was streaked on SS agar (Dlfeo).Suspected Salmonella or Shigella colonles were
further Identifled blochemically and serologically according lo (Crulcksbhank , et al. 1980).

RESULTS AND DISCUSSION

The results In table (1) demonstrated that aerobic plate count detected fn examined beel
shawarma samples was ranged from 26 x 109 to 32 x 108 with a mean values of 33.3 x 105.
These Nndings agree with Pace (1975), Oblinger and Kennedy (1980) and Ockerman and Stec
(1880). The presenee of microorganisma in cooked samples means that the duration and tem-
peraturc of cooking 1s not yet enough or presence of resistant stralns of miicro organisms Tiwarl
and Kadis (1881). Higher results ol aerobic plate eount {6 x 103 10 15 x 108 with a mean value
24.6 x 107} were rceorded by Ayaz, et al. (1985). In this respect Bryan, et al. (1980} and Re-
fate and Sabah, (1990) stated that teniperature attalned during cooking would be able Lo kiil
any vegetative pathogenic food borne bactera, but bactertal spores that survived cooking , and
any bacteria that contaminated the meat as a result of carving or subscquent handling could
have multipted after eooking . The count of Enterobacteriaceae in cooked shawarma samples
ranged from 3 x 102 to 3 x 104/¢. with a mean value of 1.68 x 109/g These results are In accor-
dance with the Inding obtained by Ayaz , et al. {1985). Higher findings wcre reported by Chris-
tiansen and King (1971) and Ockerman and Steec (1980). in this respect Pace (1973) stated
thal Enlerobacterlaceae count exceeding 1072 cells /g Is an Index of high numbers of bacteria (n
food and unsanitary practices during manufacture and handling of this product. Types of Enter-
obaeterlaceac could be Isolated with diffcrent percentage from the examined cooked shawarna
samplcs as shown In table (2) were Cltrobacter freundt 41.23%, Hafnla alvel 24.56%. Enlero-
bacter spp. 20,18% and Kiebsiella spp. 14.04%, S.aureus constitute a public health hazards
(Bryan, 1980). As many {ood pofsoning outbreaks have been atiributed to such tnicroorganisims,
The present result revealed that coagulase positive S .aureus count were ranged from 5 x 102 to
7 x 101 /g with a mean value of 7.4 x 109 as showni In table (1}. Nearly similar results were ob-
faincd Ly Ayax, et al. (1988) and Mates{19583]). Meanwhile, higher results of 8. aureus werc re-
corded by Robbs and Robbe (1879) , Tiwarl and Kadis (1981) and Acevedo, et al (2001]. Ef-
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lorts should be directed towards preventing the muliiplicition. ol Stanhyloeoee! contamination.
workers with sinus Infectfon and those with abscess on thetr hands should be prevented from
sharing n processing, handling of meat products belore and after cooking Nikodeousz, et al.
(1862). Salmonclla, Shigella and E. coll could not be detected. In the examined samples of
cooked shawanna.Stmilar result coukd be recorded by Aceveds, et al. (2001). The sanltary qual-
ity of grilled meat sandwiches should be tmproved to be safe for human eonsumption by using
raw meat products of excellent and known sources, quite examinalon of raw materials used n
preparing meat sandwiches, meat sandwiches additives should be ol good hyglenic quality to
mindmize the final bacterial load of the sandwichcs, all the utenslls, knifes and equipments
which are used {n manulfacturdng meat sandwiehes shoukl be of good hygienke guality, strict ap-
plication ol hyglenic measures during prcparal.lon,rhandlmg and serving mieat sandwiches
perlodic medical examination for all workers In touch with meat sandwiches and complete pre-
vention of cating meat sandwiches after elapsing of hall hour from preparing without rehcating
at 100C® Jor at least 15 minute.
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Table (1): Aerobic plate count, Enterobacteriaceae and Staph . aureus

counts in examined cooked shawarma samples .

15

‘Types of inicro organisms
Minimum Maximum Mean
3 6 5
Aerobic plate count 26x10 NxIi0 33.8x10
2 4 3
Entero bacterizceae count Ix10 Ixi0 1.68x10
2 4 3
Staph.aurcus count 5x10 7x10 7.4x10
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Table (2): frequency of Enterobacter organisms defected in 50 cooked

shawarma samples .

Types of micro organisms
Na. of isolates Percentage

Citrobacter freundi 47 41.23

Hafnia alvei 28 24.56

Entercbacter spp. 23 20.18

Klebsiella spp. 16 14.04
N S S et
_____ Total 114 |
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