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SUMMARY

The microbial quality of beef carcasses, sanitary conditions in butchers’

shops and possibility of the presence of human pathogens associated with food
poisoning outbreaks such as salmonella and staphylococci was investigated in
160 samples of beef carcasses, cutting blocks, knives, workers’ hands and air
(32 samples for each).
These samples were collected from butchers’ shops in four local markets in
Basrah city (Al-Jumhuriya , Al- Basrah , Al-Ashar and Khamsa mile). All
samples were tested for aerobic plate count, total coliform count,
Staphylococcus aureus count and an attempt was made for isolating and
identifying of Salmonella spp. Except samples of air were examined only for
aerobic plate count. The collection of samples were done during in January and
ended with June 2004.

There were no significant differences in aerobic plate count, total coliform
count and Staphylococcus aureus of beef carcasses among the different markets
(Al-Jumhuriya, Al-Basrah, Al-Ashar and Khamsa mile), similar findings were
observed in the cutting blocks and air samples, whereas significant differences
were appeared in aerobic plate count and total coliform count of knives sample
between Al- Basrah and Al-Ashar markets.

The aerobic plate count of workers’ hands of Al-Jumhuriya and Al-Ashar
markets showed significant differences, whereas total coliform count showed
significant differences between Al-Jumhuriya and Khamsa mile

The percentage of coagulase positive test of Staphylococcus aureus which
were isolated from the beef carcasses, cutting blocks, knives and workers’ hands
samples was 100%.
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The beef carcasses, cutting blocks knives and workers’ hands samples
showed negative results in salmonella identification testes.
Key word:

INTRODUCTION

The microbiological condition of carcass meat highly depends on the
manner in which meat animals are reared, slaughtered and processes

(McEvoy et al., Y+« +). From the moment of slaughter, each processing step

subjects the carcasses to opportunities for contamination with
microorganisms from the exterior surfaces of the animals. The hide of the
animal are known to be a major source of carcass contamination (pathogen
and spoilage bacteria) and allowing the surface of the hide to touch the
surface of meat during removal can cause transfer of significant numbers of

hands organisms to the meat surface(Greer and Jeremiah, Y4A+).Likewise
and equipment that touch the outside of the hide can serve to transfer
organisms to the meat (Widders et al .,Y499¢).Contents of the gastro-

1s clear that under normal conditions, the heaviest and 1t ,intestinal tract

potentially the some load of bacteria is in the animals digestive tract (Bell et

al.,Y A1), In addition to the hide and the gastro-intestinal tract, respiratory
tracts, urine and milk are other important animal sources of contamination.

Meat handling and preparation involves contact with knives, hands and
clothing of workers, processing equipment, (e.g. saws, hooks, boning tables,
conveyers) and water used to wash carcasses (Thornton and Gracey, 1974; Al-
Tai, 1986). Further sources of contamination during chilling may occur while
carcasses touching one another or contacting with dirty floors and walls and
splashing if cleaning is carried out in a loaded chiller or in the air, especially if
the filters are not regularly cleaned (Chandran et al., 1986).

From the details mentioned above, there are five points on the hazard
analysis from where food safety hazards are reasonably likely to occur. These
points includes: pathogen contamination from the hide at skinning, pathogen
contamination from the gastrointestinal tract during evisceration, final wash,
pathogen proliferation at chilling, and pathogen proliferation at finished product
storage (American Meat Science Association, 1999).

There appears to be neither any information regarding the microbial quality
of beef carcasses nor the status of sanitary conditions of butchers’ shops to be
known in this city Therefore, it will be an essential to assess the microbial
quality of the beef carcasses and hygienic status of the butchers’ shops. Also an
attempt was made to investigate the possibility of the presence of human
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pathogens associated with food poisoning outbreaks such as salmonellae and
staphylococci.

MATERIALS AND METHODS

A total of 160 samples of beef carcasses, cutting blocks, knives, workers’
hands and air (32 samples of each) were collected from butchers’ shops of
Basrah city. The period was started in January and ended in June. All samples
examined bacteriologically for aerobic plate count, total coliform count,
Staphylococcus aureus count and an attempt was made for isolation of
Salmonella spp.
Sampling of Beef Carcasses: Sampling of beef carcasses was done by using
rinse swab method (Hall, and Maurer, 1980). The carcass area used for
sampling was 25 cm2 from thigh.
Sampling of Equipment: The equipment samples in the butchers’ shops were
knives and cutting blocks. The surfaces of these equipments were swabbed by
using rinse swab technique similar to those employed in beef carcasses except
the sampling area which was 5 cm?2.
Sampling of Workers’ Hand: workers’ hand was swabbed over the fingers

using swab technique similar to that employed in sampling of equipment .

Sampling of Air: Samples of air were done by exposure plate method
(Gregory, 1961).

Transportation of Samples: The samples were transferred by a vehicle
immediately to the laboratory by kept them in a cold insulated box, these
samples were then subjected to bacteriological examination immediately on
reaching the laboratory.

Bacteriological analysis: Serial dilution was used to prepare duplicate plates
for the determination of aerobic plate counts (APCs), coliforms and Staph .
aureus

APCs were determined by using Nutrient agar (Himeda, India) and plates were
incubated at 37C° for 48 h. Then all colonies on plates were counted (American
public Health Association. (1978).

Colifrom counts were determined by using MacConkey agar (Himeda, India),
typical colonies were identified ( Mahmood, et al.,1992).).

For the Staph. aureus counts ,Mannitol salt agar( Himeda, India)was used

and the plates incubated at¥V C° for 24 to 48 h (APHA,1978).All typical

colonies on Mannitol salt agar was counted. Selected colonies from the agar
surfaces were tested for coagulase activities using rabbit plasma (Gillespie,
1943; Sproer, and Tatini, 1975).
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For the enrichment of salmonella a five ml from the original sample was

transferred to a 45 ml of tetrathionate broth (Oxoid, U.K) and incubated at 37C°
for 24 h. One ml from enrichment culture was transferred to a brilliant green
agar (Oxoid, U.K) as selective plating .Presumptive salmonella colonies
selected from each of selective plates were subjected to the biochemical test
including: Triple Sugar Iron agar, Urease broth and Sulphide Indole Motility
(International Organization for Standardization ,1998). All cultures were
incubated at 37°C for 24 hours.
Statistical Analysis: The data were analyzed by One-way ANOVA test, using
statistical package for the social sciences (SPSS, version 9.0). All data were
expressed as Mean+Std.Error. Differences between data were compared by least
significant deference (Snedecor and Cochran, 1971).

RESULTS AND DISCUSSION

Tables (1,2 and 3) revealed that there was no significant differences in the
aerobic plate count , total coliform count and Staph aureus of beef carcasses
among the different markets (Al-Jumhuriya ,Al-Basrah, Al-Ashar and

Khamsa—mile), similar findings were observed in the cutting blocks and air

samples. Whereas a significant differences were appeared in aerobic plate count
and total coliform count of knives samples between Al-Basrah and Al-Ashar
markets .The aerobic plate count of worker’ hands of Al-Jumhuriya and Al-
Ashar markets showed significant differences, whereas total coliform count
appeared significant differences between Al-Jumhuriya and Khamsa mile.

The absent of significant difference among markets concerning carcasses

and cutting blocks in all bacterial studies may be due to the fact that the
carcasses in all butchers’ shops have been presented in the same manner outside
there shops, and most butchers’ usually cutting the meat on the surface of tree
that has many cracks which harbors microorganisms with high load, but the
presence of significant difference concerning knives and workers’ hands in
aerobic plate count and total colifrom count may be due to the difference in the
personal and equipment hygiene.
The beef carcasses, cutting blocks, knives and workers’ hand samples showed
negative results in Salmonella identification testing. The results were in
agreement with the results of (Lotfi et al ,1986; Abd El-Aziz ,1988) who got
negative results in relation to salmonella identification.
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Table (1): Comparison data of aerobic plate count of the examined samples
collected at different local markets

Sources of Aerobic plate count F value
samples .
P Al-Jumhuriya Al-Basrah
Al-Ashar Khamsa mile
carcasses s, 0YM £ ¥V XY ALY 19y NSD
¥Y .- vyR TR S RY 6N =1V
+yo,vq5E +Y¢,70 +Y¢,60 +Y£,77
cutting V. \o Y AY YA LY . yyy NSD
blocks
VAY=0,A W Yo—Yo AL VY-t YESYYL AL
+,0A +),AY +.,1Y +Y,\Y
knives .0V ae «,Y¢ ab «,9¢ de «Veae Y,\Yeo
~,~V—\,~T ~,~Y‘—\,~i ~,~V—\,i~ ~,~V—\,\i
+.,)Y e,V €A +.,V¢0 +.,)0
workers’ el «,\Y ab ‘YD Y ab Yy, 00y
hands
~,~Y—~,\2V ~,~-L—~,Y‘Y ~,~W—~,V/\ ~,~V—~,Vi
o0 £0,0% o087 a0 8Y
air 4,y A 4,4 Vo,V ), .oy NSP
~,~/\—~,\~ ~’~/\—~,\~ ~,~/\—~,\\ .,.‘\—.,\\
+. ¥ +.,Y4 +0,YA oYY
M= means counts, R= range between, S.E= standard error
Results are expressed as mean colony forming units x\ « ‘ per cm'.
The difference in letter mean significant difference (P<+,: ")
Table (Y): Comparison data of total coliform count of the examined
samples collected at different local markets
Sources of Total coliform count F value
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samples Al-Jumhuriya | Al-Basrah Al-Ashar Khamsa mile
carcasses AWM YAY Y V¥ .,014 NSD
Gar—y ok L,06-Y,0¢ VYA-Y 08 LYY 08
+Yo,vq5-E 0\ Y +.,)0 £00A
cutting .90 o AY AE o AY L YANSD
blocks
GYASY,YY oY=, Y'Y LYY LY E)YY
+4,)¢ +,)) +. 0¥ +.31
knives «,4A ae «,AY ab «,AY de 1 ae V0 Y0
o), Y VoYY Y E-) LYY YY) T
i~,\~ i.,.‘\ i.,\v i~,\\/
workers’ ‘42 V¢ ab «,YY ab ..oV Db y,4¢0
hands
',2/\_\,\' ~,i/\—\ ~,YY—\,\~ ~,Y~—\,\~
+o,0A Fa,0Y +v,) +.,Y
M= means counts, R= range between, S.E= standard error
Results are expressed as mean colony forming units x\ « " per cm'.
The difference in letter mean significant difference (P<.,: ")
Table (¥): Comparison data of Staph.aureus count of the examined
Samples collected at different local markets
Sources of Staph.aureus count F value
samples : :
p Al-Jumhuriya | Al-Basrah Al-Ashar Khamsa mile
carcasses vy x M YA, EY Yo,6) VY, FA «,§ AANSD
£.Y.—TAR =0, g 1 AT
+¢ . ¢SF +1,6A 678 456
cutting YA Yo Ve, Yy YA, YO y, oy NSD
blocks
Ye=Yeou Y«—)4. YA=YY A YY-Y1.
+YY,0¥ +YY, 61 £, ¥ LYA,YY
knives VY 1,07 A 1,00 L YYANSD
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Yy -4 Y,AYA A=Y VL,YY-YA
+Y,vVY +Y,V¢ +Y,¢0 +¥,\o
workers’ . AQ AV .44 A y 1y NSD
hands
oYe=y ) P R I I oYY Y STV YA
i.,.o i~,~-L i~,~° i ,'\/

M= means counts, R= range between, S.E= standard error
. . ¥
Results are expressed as mean colony forming units x\ + ' per cm

NSD= Non Significant Difference (P<:,: )
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