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Abstract
A total of 135 mn@om ;amples of some returned meat and poultry final products were
collected from market in Cairo governorate for which isolation and identification of E. coli
0157: H7, S. aureus and Salmonella serovars.

The incidence of isolated E. coli 0157 : H7 from some returned meat and poultry
products were 9.1%, 18.2%, 18.2%, 9.1%,18.2% and 27.2% from beef burger, oriental
sausage, minced meat, kofta, frozen hotdog and chicken burger, respectively and failed to be
isolated from chilled hot dog, luncheon beef and smoked turkey.

As regards to salmonellae, Attempts to recover salmonella from returned meat and poultry
products failed in all products except smoked turkey (Rusto),where two isolates were
recovered and identified as S, Typhimuirium and S. Kentucky.

The incidence of S. aureus in beef burger, luncheon beef, minced meat, frozen hot dog,
chilled hot dog, chicken burger and smoked cooked turkey meat were 4.4%, 39.1%, 13 %,
13%, 4.4%,13% and 13%, respectively and failed to be isolated from oriental sausage and

kofta.

Keywords: E. coli, Salmonella, S. aureus , meat products, returned.

Introduction .
ltry) products are high risk products carrying several
t study were investigated as sources,

processing or even after exposure

Returned meat (beef or pouliry)
types of microorganisms, therefore in the presen

of pathogens contaminating products either during

i i d handling, etc.
{0 contaminants due to leakages of containers, bad handling, N
Meat consumption is based largely on availability, price and tradition. Meat

production is very complex operation depending not.only on demar}d '(which is
usually based on price and income), but on many social and economic influences

P i Yy p i pp i int llela i()ns SllCh as the
such as Oﬁ C.a oliC rice su ort mechanlsms, aqd ].l'C t ‘

. ion ll)el lCCnllbeéf an i n, the a ﬂllablllty 0 alllllldl CCdStllffS
interactio tw (o) vV f f

d milk producti
and competition for food between man and animal.
g and improper handling of meat products
due to the presence of spoilage bacteria

thogenic bacteria leading to harmful effects

Rt Food poisoning due to infection
infecti intoxication among consumers. AR
as food zingedtll?;:‘;”w mption of live bacteria, while food intoxication occur due to
is cause fytoxins in food produced by bacteria before food consumption. Toxins |
present hemical compounds which may linger in food with no microbes *
are very dangerous Chele L 2004 : k !
owing in it (Mastievskll et al, 1971; Condera et al, 2004 ; Stampi et al., 2004).
&t es are more common than we know. Most of people think it is the ‘
‘
|

Food borne diseas . ' s gl o4 i g
kind of ailment that strikes ‘other’ people, and because hygienic eating habits are

Generally, the primitive manufagturin
constitute a public health hazard either
responsible for unfavorable change, or pa
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usually kept, but not many of us know that food poisoning can be caused
factors outside out control. Many'of t.hcsc factors are mtrodqccd in the
during its manufacture or cultllvatu')n, some othc?rs during its pa
presc;vation and many more during its retail handling, storing or ey
(which means consumers). The figures are awesome; the U.S exchequer
between USD 5 and 17 billion according to conservative estimates,

Jeiazi, Ho A M. 1. Bacteria associated with some returpeq Meat
w

by Varioyg
food chain
Cking and
€n enq Use
alone bears

An estimated 76 million cases of food borne diseases occur each year in th
United States. The great majority of these cases are mild and cause Symptoms fo:
only a day to two. Some cases are more serious, and CDC (2005) estimateq that
there are 325,000 hospitalizations and 5,000 df:aths related to food borne diseage
each year. Known pathogens account _for an estimated 14 million diseases. 60,0
hospitalizations and 1,800 deaths. While unknown agents account for the Temaining
62 million diseases, 265,000 hospitalizations, and 3,200 deaths. Surveillance and
monitoring by number of countries indicates that food borne diseases are increasing

around the world.

In 2011, the case counts confirmed by the German Robert Koch Institute
included 520 patient with hemolytic uremic syndrome (HUS) — a type of kidney
failure that is associated with E. coli or STEC infections and 11 deaths. In the
United States, four suspected cases of STEC O104:H4 infections have been
identified in persons who recently traveled to Hamburg, Germany, where they were

likely exposed. (CDC, 2011).

Materials and Methods

The total number of random samples was 135 products. They were returned due
to either near the expiry date or defected in packaging. Also may be due to excess
amount of the product in the market or what is called “recall” either internally or
externally from the market. Each sample was packed in plastic bag and transferred
immediately to the laboratory in an icebox with minimum period of delay to be
examined bacteriologically. Samples were prepared according to the technique
recommended by ICMSF (1978). Determination of Aerobic plate count (APC) was
done according to APHA (1992) using nutrient agar (Oxoid) plates.

Detection of Escherichia coli . beta
Was done according to the method in ISO 16649-2:2001for the enumeration of be
glucuronidase positive E. coli

Salmonella isolation

; ion of
was done according to 1SO 6579:2002 : Horizontal method for detection ©
Salmonellae.

Detection of Staphylococcus aureus

\:nas done according to ISO 688-1:1999/FDAM 1:2003: Horizontal method for
meration of coagulase positive staphaylococci

. BSde-Parker agar medium for 24 hr, at 37 ° C.,
sing Blood agar medium for 24 hr. at 37 ° C.
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e e i Tkl Results
The results given in Table (1) show that the hi
. ghest Mean of th
r the examined samples was 5x10°in chicken burger, but theelot::,t:;t Crg:;::])sl

counts fo
ked turkey and chilled hotdog (1x10°).

were 1n smo
Regarding the types and rates of isolated bacteria from th f
_ e examined
the returned lpeat products, the result given in Table (2) and Fig. (l;:h()sv?/n:g;ist}?f
incidence of isolation of E.coli 0157 :H7, S. Typhimuirium , S Kentucky and Se
s were 30.6%, 2.8%, 2.8% and 63.9%, respectivel And ) slates
were 11,1, 1 and 23 respectively. | g S e

As shown in Table (3)., it ig evident that the highest level of the recovered E. coli
0157 : H7 was detected in chicken burger (27.2%) and the lowest was in kofta and
beef burger (9.1% each) but, it could not be isolated from chilled hot dog, rusto and

luncheon beef.

As regards to salmonella, attempts to recover salmonella from returned products
failed in all products except smoked turkey (Rusto), where two isolates were
recovered and identified as S. Typhimuirium and S. Kentucky (Fig. 2)
hown in Table (4) and (5) that S. aureus were
isolated from beef burger, oriental sausage, luncheon beef, minced meat, kofta,
frozen hot dog, chilled hot dog, chicken burger and smoked cooked turkey with the
incidence of 4. 34 %, 0%, 39.1 %, 13.04 %, 0%, 13.04 %, 4. 34 %, 13.04 % and
13.04 % and counts were 15x 103, 0, mean 9.1 x 102, mean 6.4 X 103, 0,mean9
x 102, 2x 103, mean 11 x 103 and mean 1 X 103 , respectively.

highest Mean of isolated S. aureus was detected
) and the lowest Mean was detected in oriental
nce of S aureus was the highest in

t was in chilled hot dog and beef

From the current study it is s

o Data reveal that the
in beef burger (15 x 103
sausage and kofta (< 10). The incide
Juncheon beef (39.1%) and the lowes

burger (4. 34 %)

ount for the examined meat and poultry products (n = 15 for

Table (1): Aerobic plate ¢

each product):
Results (Bact./ g) Products
ax. Min:
21\')[(6?3 G.Z/IX 10 8x 10 Beef burger
2.1x10 4x10 3x 10 Qriental sausage
1x10 3.1x10 1.2x 10° Luncheon beef
1.1x10 6.4 x 10 6x10 Minced meat
2.1x10 gx10 1.1x10' Kofta
6x10 1x10 2x10 Frozen hotdog
1x10 2.5x10 2x 10 Chilled hotdog
5x10 9x 10 3x10° | Chicken burger
1x10° 2x10 3x 10 Smoked turkey (Rusto)
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samples (135) : NI g

% No. of isolates Bacteria isolateq 0

et e S i E. coli O157 7 ——

= T e 5. Typhimrium

————%z——/fo’r’ 1 S. Kentucky

= o0 | 261 36 Total\!
[N V0, e

Table (3): Isolated E. coli 0157 : H7 from the examined meat and poultry products :

Percentage to the total Percentage to the No of isolated No..of Products
isolated E. coli O157: total samples microbe examined
H7 samples
91 6.7 1 15 Beef burger
18.2 13.3 2 15 Oriental sausage
0 0 0 15 Luncheon beef
18.2 133 2 15 Minced meat
9.1 6.7 1 15 Kofta
18.2 13.3 2 15 Frozen hot dog
0 0 0 15 Chilled hot dog
292 20 3 15 Chicken burger
0 0 0 15 Smoked turkey
100 8.1 11 135 Total

Table (4): Isolated S. aureus from examined meat and poultry products:

Counts (bacteria/g) Meat products
Mean Max. Min: L, o
15x 10° 15x 10° 15x 10° Beef burger
<10 - <10 <10 Oriental sausage
9.1x 103 3x10° 4x10° Luncheonbeef |
6.4x 10 12 x 10° 1x10° Minced meat
<10 <10 <10 Kofta
2
9 x 103 33x10° 5.5x%10° Frozen hotdog
? x 10 ; 2x10° 2x10° Chilled hotdog
J x 10 43 x10° 82x10° Chicken burger
3
L1x100 2107 3x 10* Smoked turkey (Rusto)
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Table (5): No of Isolated S. anreus from the cxamined meat and poultry products:
™ Percentage to the Percentage to the No of No. of Product;
total isolated S. total No of samples isolated examined
aureus microbe sampes
434 6.7 1 15 Beef burger
0 0 0 15 Oriental
BN sausage
39.1 60 9 15 Luncheon
R beef
13.04 20 3 15 Minced meat
0 0 0 15 Kofta
13.04 20 3 15 Frozen hot
dog
4.34 6.7 1 15 Chilled hot
dog
13.04 20 3 15 Chicken
burger
13.04 20 3 15 Smoked
turkey
25 23
20
15 s E.coli
m Salmonella Spp.
10 1 uS, aureus
30
0 B
E.coll salmonella Spp- S.aureus

bers of jsolated bacteria from the returned meat products.

Fig, (1) : Types and Num
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Discussion -
Technological development in meat .processing, pre;ervatlonband handling hag
given the consumers a much greafer choice over foods t ;)fr C?inb uy but also at e
same time meat products are considered a major source of food born pathogens thag
cause food poisoning in humans and t_he major vehicle pf most reported outbreaks
Returned met products can give ful_l picture about_the hlSlOI'}’ of_ the product and jts
journey from gate to plate and play important role in food poisoning process.

In the present work, meat and poultry returned products were examined to detect
the total bacterial colony count and the incidence of E. coli O157: _H7, Salmonella
spp. and S. aureus to evaluate the products. 135 samples of different 9 meat
products each 15 samples of chicken burger, beef burger, frozen hotdog, chilled
hotdog, frozen oriental sausage, beef luncheon, beef kofta, smoked turkey and
minced meat including different 4 brand names of products which were collected
from returned products from market and from stores distributed in Cairo .

As regard to the results recorded in Table (1) that the total aerobic plate count for
the examined Beef burger samples ranged from 8 x 10* to 6.4 x 10° with a mean
value of 2 x 10° organisms per gram, oriental sausage samples ranged from 3 x 10°
to 4 x 10® with 2 mean value of 2.1 x 10° organisms per gram. Nearly similar results
were obtained by El-Mossalami (2003) (9.3 x10°). While lower mean results were
recorded by Ouf (2001) (6x10°). In luncheon beef samples they ranged from 1.2 x
10° to 3.1 x 10° with a mean value of 1 x 10° organisms per gram, minced meat
samples ranged from 6 x 10° to 6.4 x 10° with a mean value of 1.1 x 10° organisms
per gram, beef kofta ranged from 1.1 x 10* to 8 x 10° with a mean value of 2.1 x 10°
organisms per gram. It was noticed that the higher mean was obtained by El-
Mossalami (2003) (3.2 x10”) and lower means was recorded by Tolba (1994) (2.9 x
10°) and Hassan (2001) (2.1 x 10%), frozen hotdog ranged from 2 x 10* to 1 x 10’
with a mean value of 6 x 10* organisms per gram, chilled hotdog ranged from 2 x
10* to 2.5 x 10® with a mean value of 1 x 10° organisms per gram, chicken burger
ranged from 3 x 10* to 9 x 10° with a mean value of 5 x 10° organisms per gram,
smoked turkey ranged from 3 x 10® to 2 x 10°® with a mean value of 1 x 10°
organisms per gram.

The results recorded in table (2) and Fig (1) showed that the incidence of isolation
of S. aureus, Escherichia coli 0157 : H7 and Salmonella Spp. were 63.9% , 30.6%
and 5.4% respectively,

The native habitat for E. coli is intestinal tract of man and animals. Thus its
presence in foods generally indicates direct or indirect pollution of fecal origin
(ICMSF, 1978). Meat products may be contaminated with E. coli from food
handlers, food utensils, air, soil and water under incomplete hygienic circumstances

during manufacturing packagine and : i
Westhoff, 1988). packaging and marketing of these products (Frazier

i gg;ir;csv ﬁf bacterial contamination in meat products was reported by Stampi et
w7 ma?mstajced that . coli was detected in 45 (30.2%) of 145 samples
minced beef h.y 2 1he.hamburger samples mixed with vegetables and in the

while E. coli 0157 was found in one sample of hamburger collected
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155 5 different three butcher stores. From 77 examined sa f
fooli was found in 0.51 log CFU/g (Le Jeune and Christie, 2832)65 of ground beef, £,

Also isolation of E. coli 0157 from meat has been reported b
(2003), While Le Jeune and Christie, (2004) failed to isolalt)e E. coZ‘ 8(1)2;0r0u et‘al.
of E. coli 0157 :HT f_rqm beef burger 6% from 18% positive sampl . Isolation
ofta 4% from 12% positive samples by Fayed (2006) but he failed toI;sZSla?: (iit ?om
Tom

oriental sausage.

The incidence of E. coli O157:H7 in the examine
higher than the findings recorded by Chapman et al. (Z%S(Je;%b;lg/%)e.r}f:mgles 06)
iy and o than resuls obiained by Salh 2001) (35.7%) Ouf (2001) 3%
Dontorou et al. (2003) could not isolate E. coli O157:H7 fron’1 beef bur e
in north western Greece. The variation in the results obtained bgergi;nples
investigators may be due to differences in manufacturing practices hydl'l i
difference in time of exposure. Eope

The presence of E. coli O175: HT7 may be due to poor labor hygi ’
hands contaminated with stool then handle food direct]yl:.) el

The present st.udy. als‘o indicates that the incidence of E. coli O157: H7 in
sausage 1?.2% which is higher than the results recorded by Chapman et al. (2000)
(4.1%); Chinen et al (2001) (4.8%); Dontorou et al. (2003) (1.3%) and Fayed (2
failed to isolate E. coli O157: HT. ) (1:3%) and Fayed (2006)

This high results may be due to bad handling during processing and significant
contamination of hands and equipments.

The current study failed to isolate E. coli from luncheon samples which is agreed
with those resulted by Sayed et al. (2001); Ouf (2001) results. That may be due to
using excessive amount of preservatives exceed the allowed limit in low grade

factories and also due to that luncheon process include cooking and exposure to high
temperature.

The minced meat in the present study recorded 18.2% E. Coli 0157 :H7 in
examined samples which is higher than results recorded by Chapman et al. (2000)
(1.1%); Chinen et al. (2001) (3.8%); Sayed et al. (2001) (4%); Kassam and Sabry
(2003) (3.3%); Magwira et al. (2005) (5.22%); Samadpour et al. (2006) (1.1%) and
Fayed (2006) (2%) but, Fantelli and Stephan (2001), Heredia et al. (2001), Uihtil et
al. (2001) and Le Jeune and Christie (2004) failed to isolate E. coli 0157: H7

The current study detected E. coli O157: H7 from beef burger and kofta by 9.1%

which higher than result obtained by Fayed (2006) (4%).
te was 20% for the presence salmonella

Among the salmonellae the prevalence ra
Ismail (2008) could not detect it in the

in beef burger by Mrema et al. (2006). But
examined samples.
ated salmonella results recorded by Abrahim et al.

In oriental sausage the isol
t al. (2001) were 13.3%.

(1998) were 20% and Casalinuovo €
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In minced me
Malkawi (2003) were 87%
ce of S. Typhimuirium in meat products indicates b,
hygiene during handling of meat products m;g.lorigin "
. l li

dence of Salmonella Typhimurium was | 1o PS et 4
170 out of 366

dugy,

at White et al. (2001) were 20% ; Zhao et al, (200

and Rahimifard et al. (2008) were 9.5%, 2) were

3% .

The presen
therefore poor personal
(2008) reported that inci
minced meat samples.

The results revealed that salmonellae could be isolated from g
turkey constituted (5.4 %) represented as S. Typhimuirium and § rﬁgﬁfd l:;()ked
’ ucky. BUt

faild to isolate salmonellac in the other samples.

Bryan and Doyle (1995) stated that salmonellosis cases were caysed b
y Poultry

meat with 6.6% from turkey and Mulder (1999) said that chicken
documented as significant reservoir for salmonella and Altabari and XIiOduCts are
(2002) recorded that poultry ranks first as cause in food poisoning with “Dughayp,
92.32% and were mainly salmonellae with an incidence of 8.99% Wﬁ?ldence of
agreed with the results, as salmonella detected in poultry products (SmOkl(;jh nearly
turkey) only. But in chicken burger, its results agreed with results of S;ikzooked
1 and

Pamuk (2005) as they faild to isolate Salmonella spp.

The low incidence of salmonella detected in the local products as compared
€d to

the findings of other investigators may be attributed to the excessive amount of
0

preservatives usually used illegally in some unlicensed and low grade factories

e of S. qureus in beef burgér in the present study consti [y

mean 15 x 10° which is similar with the results reported }l;y El-tlglli)t:;ﬁiﬁ/ozw}l
who found that the mean counts were 9 X 10% , Eleiwa (2003) recorded( ke
rar;ging from 3.5 x 10° to 17.2 x 10° with an average number of 8.95 x 10’ iocggm
10° which is lower than percentage stated by Abd El-Monem (1998) (15% z
Hassan (2001) (12%), and higher than the results recorded by Saleh and Abu-Koh ?E
(2010) who detected a mean staphylococcal count in samples 2.17 x 10° + 431 xalog

Presenc

and an incidence of 36%.

The S. aureus failed to be isolated from examined sausa i

. : ge samples in the present
study which agreed with Khalafalla (1996) but Casalinuovo et al. (2001) (105)/0) and
Saleh et al. (2010) (40%) found the mean count was 2.20 x 10° + 4.54 x 10% The
fallure'm isolation of S. aureus from the Egyptian oriental sausage may be due to the
excessive amount of the additives were added.

vali?a C‘t{rrgm StUdg’ inc:idence of S. aureus in minced meat was 39.13% with mean

found (t)h " .'1 x 10 which neary aagreed with results recorded by Eleiwa (2003) who

x 10° ar?dlrtlgzlrllged fron(; 2.'8 x 10°to 12.8 x 10° with an average of 7.45 X 10>+ 0.63
a

lower level of 34)f6°/g<:ee with the results of Manfreda et al. (2005) who recorded 3

In th
examinedecﬁgziembsmdy’ results showed that the incedince of S. aureus
en burger was 13.04% with a mean value of 11 x 10°.

o many factors: For

ernal stores theY
fit for

in the

The decisi :
examples, If]stﬁ):rgtoncem{ng returned products according t
under goes microbil:)rlr(l,e(-i is from the end of production line or int
gical exams and chemical tests to ensure that it 15
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55N ©an Use, if it passed so it can be sold for labors with

roducts get from out stores or the market (retails) theyd;?::l:atlﬁ][i;:::(;fft . A
the reason behind returning specially in case of high amount, the com or detecting
committee 10 study the case and results in corrective a;cti(ms tpagy form a
Concerning the returned products in this case it is co 2 i cded.

. " ndemned unde ot
of quality, security and ministry of health representative, Ftie sup =hIsg

The microbiological judgments in Egypt accordin :
Standardization Organization (ISO) limits. Total bacterial %o:r(l)t tIhSeO IT;%%O(;I;;
the products are not allowed to used by consumers in case of Cooked meat product
>10* and for frozen products > 10°. Concerning ISO 16649/2/2001 for E pcoli cIst
should be Nil/g . About ISO 6579/2002 for salmonell 125 o

N a it must be Nil/25
acceptable limit to be allowed for consumers and 1SO 688 = 5

: 8/1/2003 put a limits for S,
aureus for cooked product should be Nil/g but for frozen products it must not

exceed than 100/gm.

-138, December 2014

Returned products are a picture for the life time of the products from gate to
plate , i recommend to give it more importance from the companies as it is need to
be studied more to know how the products are handled inside the factory and also

out by retails, to check about the hygiene status inside the planet, to discover
problems and defects and to improve the products.

Conclusion
It is very important to study the returned to check about the hygiene statuse
inside the plant, to discover problems and defects and to improve the prgducts. In .
the examined meat and poultry returned products the incidence of isolation of E.coli
0157 :H7, S. Typhimuirium , S. Kentucky and S. aureus were 30.6%, 2.7%, 2.7%
and 63.9%, respectively.

i i hygienic practicing during
The high results in current study may be.due to poor hy .
process ar%d the bad conditions of handling in market specially that mmcefi meat as
product not pass through a lot of control points and not exposure to any hlgh
temperature or cooking as in some other products. Frozer; produ;t7s ;;\;e h}lfghhcr?:;;t
j 9, and chicken burger 27.2%) whi¢
of E. coli 0157 : H7 (frozen hot dog 18.2% 2%) W
i i ds and also the bad sanitation in some
due to the direct contact with labors han : | : .
ll)gzw lgr:ade factories also frozen products during thelé process no; :}?:lgrdgeag?s(iq&gthe
i inati ing o
i re exposure for contamination and grow ‘ | _
\p)Vr}(l)l((l:llllcr’tr;a1}(3eultti?ghilledp hot dog and smoked cooked turkey E. coli 0157: 07 failed

to be isolated.

: i . . nathogens in the food processing and
e g nsmiS%1On;I;itsrhr:olzchililzlgi\n:nﬁa;awgfood source. Pathogens in the food
preparau.on oo originated from infected food workers, raw food or o.ther.
P o cef The most frequent means of worker contamination is the
;ﬂVliomserlxlere:gg rstud'y results have indicated that toilet paper may not stop
ecal-or :

transmission of pathogens to hands.
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