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Summary
Bacterlal pathogen contamination and the

ir penetrability to table chicken egg shell were
studled. A total of 60 table eggs,30 cracke g

d (Group A) and 30 uncracked; apparent normal;
egps (Group B) were randomly purchased from whole-sale chicken egg distributors located
at different market places in Sana’a city (Capital of Yemen). Egg shells as well as albumin
and yolks were subjected to microbiological analyses. A total of 8 bacterial species were
Isolated from uncracked egg 8/30 (26.66%) six of them were Gram negative. These bacterial
species including 22 isolates in rate of 63.33%. A total of 9 bacterial species were isolated
from cracked egg shells 9/30 (30%); 7 out of them were Gram negative. These bacterial
species Including 28 isolates in rate of 93.33%. Generally, in this study 50 isolates were
obtained from 60 eggs. Most of gram negative isolates were E. coli (19/50) in a percentage of
(38%) out of total examined samples. One S. Enteritidis isolate was obtained from cracked
cgps. Other Gram-negative bacterial species spp., Klebsiella spp., Proteus spp.,
Campylobacter spp, and Pseudomonas spp., had also been found in eggs with intact or
damaged shells with low proportion. Egg albumin of intact eggs was negative, while that of
cracked shell had one E, coli isolate. Staphylococcus aureus and Streptococcus were isolated
; from both cracked and un-cracked egg shells. While Staphylococcus epidermidis was
f recovered only from unceracked egg shell.

The presence of cracks on egg shells was found to increase the load of bacterial groups,
therefore we recommended the application of table egg sanitation to minimize the risk of
bacterial contamination and the possible related food infection or bacterial poisoning.

Key words; Table eggs , Bacteria , Bacterial contamination ,
E-mail: Ghazi , A. M. Zohair gzohair@yahoo.com , gzohair@gmail.com .

groduetio) . this aspect of food quality and hygiene of
The poultry sector investment in Yemen . ene
is estimated to be more than 2 milliards animal products for human consumption is
; US$. Big companies produce 30 percent of an important aspect of egg production.

table eggs, while middle size producers or
farms produce about 50 % of the table eggs.
The small producer’s/ farmers contribute
with producing about 20 % of table eggs performance but also in terms of food safety
(FA0, 2008) (Tablel). Because of the risk of (Vucemilo, et al. 2010).

spreading diseases,

Moreover, Hygiene is an important link, not

only in term of health and production

e
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Mg terinl st Methods
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Hikly s were ised ns indu(llng
e shell (Grotip A) ahel 30 llllLYﬂ(.ked
(i) ahell epps (Group B Were
ndumly puulmqv(l frotn whole-sale egy
distributors  located —at different matke(
places in Gpna’a cily (Capital of Yemen),
(Mis eatesgory of epp sellers usually g
cincked eppa along with un-cracked eggs.
ANl epge samples were aseplically collecteq
wsing sterile disposable  hand - gloves 1o
prevent — additional  contamination.  The
collected epps were  put  separately into
aterile plass beakers, covered with sterile
daluminum foils, transferred into ice blocks
and quickly taken to the laboratory for
microbiological evaluation and analyses.

Glnss wares:
All lnboratory glass warey were sterilized
by autoclaving at 121°C for 15 min.

The Culture media:

Fluid media  (nutrient broth and -
selenite-F-broth media) and sold agar media
ncluding — MacConkey ~— agar  for

Enterobacteriaceae, Nutrient and Blood agat
for Gram- positive bacteria as well &
Skirrow’s, Butzler and Skirrow's media for
Campylobacter  and nutrient  agar for
Pseudomonay acruginosa (P. aﬂﬂlg"””"ﬁ
were prepared and used according to C"”"‘f
etal (1996),

Isolation of organisms: :
From the collected samples an ¢g8
16
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was picked up from (Group A), and put o
o sterile glass and then washed wi), distilled
water. After washing, 0.1ml of the

water was inoculated on the agar plates to
isolate the organisms from the egy surface,
At the same time, this egg was disinfected
by 70% alcohol and broken with sterile
blade, and 0.1 yolk and 0,1 albumen wog
inoculated separately on the previous media
using @ sterile Pasteur pipette This
procedure was also carried out for (Group
B) un- cracked eggs. All culture media
plates were labeled A and B incubated at the
recommended  temperature, time  and
precautions and then examined for bacterial
growth according to Quinn et al. (1994) and
Collee et al. (1996).

Identification of Isolates:

The obtained isolates were identified
and characterized on the basis of the results
obtained from biochemical characterization
complemented with the API identification
kits (API System, France) and analyzed
using Bergey's manual of systematic
bacteriology (Sneath, et al. 1986).

Results and Discussion

The collected official data (Table 1-3)
(MAT (2006)about yearly egg production and
the market share of each commercial and
rural sectors pointed out that there was an
continuous increase in all rectors from 1,105
X 10° in 2003 to reach].291 X 10° in 2007
and 1,195 in 201 1. Table eggs were represent
83% from the produced egg at 2003 and 82%
a 2007 .The production of table cggs covers
all the local needs (Table, 1) and the total
local consumption of table

17
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CRES I8 shown in the table (2).

. Hen's cpgs con be contaminated or
H\lc?lc(l horizontally (through the shell) or
vertically (transovarian) that makes them a
patential source of pathogen participating in
the ctiology of diseases in poultry or food
borne diseases in humans (Salf et al., 2003
and Steplen-Pysniak, 2010). Although it has
been assumed that avian eggs in general are
germ free at oviposition. Three routes of egg
infection have been considered including the
transovarian  which resulted in  yolk
infection, oviducal resulted in vetelline
membrane and\or albumin infection and
trans-shell which resulted in translocation of
bacteria from the outer to inner surface of
the shell (Duguid and North, 1991; Bruce
and Drysdale, 1994 and Saif et al., 2003).

A strong intact shell helps to keep the
contents of the egg safe from microbial
contamination. Egg shell quality is also very
important in breeder flocks as one of the
factors affecting hatchability. Eggs possess
range of antimicrobial properties; the cuticle
on the outside of the egg provides a
mechanical barrier to bacterial ingress
(Berrang et al., 1991) and its removal can
increase the penetration of the eggshell by
bacteria (Board et al., 1979). The egg shell
itself provides a significant mechanical
barrier to bacterial entry into the cgg
contents. The organic matrix of the egg shell
and the shell ~membranes  posses
antimicrobial properties. Egg albumin has
antimicrobial properties and the perivit-
elline membrane provides a mechanical
barrier to the entry of bacteria into the egg

yolk.
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isolated
It is clear that 22 isolates wTrge -ISO]!;; )
i hell (19 iso
d identified, from €gg S )
le:d egg yolk (3 isolates) of uncrack?d Iegtis
(Tables 4). In the other hand 28 isola

from
including; 20 from €gg shell, oned S
albumin and 7 from yolk of cracked egg

(Table 5). It is clear that bacterial isolatt;:
depends on quality of eggSheu as
number of isolates was more in cracked eggs
than those of un-cracked eggs. This could be
explained that cracks in egg shel! could
increase the chances of the organism, as
eggs without cracks in shell have many
natural and built-in chemical and physical
properties that prevent bacteria from
entering and growing (Edema and Atayese,
2006). A total of 10 bacterial genera mostly
of Gram negative were isolated from all egg
samples with different percentage (Table 4
and 5). This comes in accordance of Moats
(1980). 1t was clear that most isolates were
E.coli (19 out of 50) and a percentage of
(38%) out of total examined samples, Other
Gram-negative bacteria, such as Citrobacter
spp.,  Klebsiella  spp., Proteus spp.,
Campylobacter spp, and Pseudomonas spp.
have also been found in eggs with intact or
damaged shells with low proportion which
seem to be in agreement with those reported
by Stepien-Pysniak (2010) and Board et a1,
(1964) who found that Escherichig was
present on most eggs examined but i small

numbers; while, Pseudomongs, Proteus, and
Serratia  were

occasionally recovered,
Moreover, (Florain and Trussel| | 1956)
correlated
the presence of E coli,  Proteys

Pseudomonas and Aerobqc

rot in eggs €Xamined,
(2004) isolated Citrobgc

ter with different
Musgrove o al.

fer | Escherichia,

e
Ve S L L a s T g

Klebsiella and Salmonella from the shellg i :
eggs examined. :

ble (1): Annual table anq hatching %
b P(roduction in Yemeni (X10%), g

Type m
2003 {2004 | 2005 | 2006

0
80 | 908 | 90 [ 967 [
—

MR

Conunercial table eggs

Local table eggs
Halching eggs for commercial broller 14 ] 130 138 | 151 E
Hatching eggs for conmercial byer | 9| 9 [ 9 | 10 |

; U]

Halchingeggs forlocal broiler and bayer | 35 | 57 | 85 | 60 | ¢
Totd 1,106 [1,132| 1191 1227 [137]

*  Source: Agricultural Statistical Yearbook 2006 ang
DGAR information for 2007,

Table (2 ): Local total consumption of

table eggs (X10°) *,
Type Year ]
2003 | 2004 | 2005 | 2006 | 2007
Table eggs eggs 913 | 936 | 959 | 1,006 1,083 |

* Source: Agricultural Statistical Yearbook 2006 and DGAR
information for 2007 .

Table (3 ): Eggs production(MT) 2007- 2011
(X10°) *.
Type Year
2007 | 2008 | 2009 | 2010 | 2011
Eggs | 1,031 ] 1,085 | 1,128 | 1,166 1,193

" Source: Agricultural Statistical Yearbook 2011.

Table (4): Bacterial isolates obtained from egg shell,
albumin and egg yolk of uncracked tableeggs

(n=30).
—
- Evg i Total
Bacterdnl Isolutes g shell Albumin | FEEYOM | 4opu0es
N No | w, - No| % | No|[%
Ecoli i
ol 7 23.3 - 2 6.6G 9 2 e
d vidgariy 1 3.33 - 1 |33 :
Cfrunidii 3 10 3 |10 @
—-\.\s\'h‘ﬁ_— =
l.k,. pnunfwm‘u 1 3.33 - 1 E‘l
d fwru[(.um.\'n 2 6.66 ~ 1] 333 3 |10
Cieinni 1 333
0.03 - L=
) aureus 2 6.66 = 2_|ss6f
Staph, epidermidi 1 ’T
s 3.33 : i:.’m
Streptococas 3
| ereprd i 1 [ 53s - L {22
Total numbey Y ¢ 73 e
——— 1 1Y | 6333 - 3 to [ 22 [22 Ak
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Tuble(5): Bacterial isolutey oblaine

d from gpg
shell, Albumin and epg yolk B

Bacteriy of
cracked table oS (n30)

ST 7T T
Jolates sty f ! n n- Feg Yok | Tulal fodaten
SR LU N T N Y O e
JUN RSS2 N T AT KT O TR R
N Pntenitidis { (KN | et _,,I_” .TJJ_L
= 7 BT BT M e )8
velgariv |1 33 rerg L L
N e et e S R WU YT
I niirabilis | 3 33 ——|—t _%_ _f;%
¢ frundil ) — - TJ
K. prcumenia 1 3 = f——fe— - }3_.\3
P aeruginosa 1| o6h I NG R - IJ".\
C. Jejuni 1[4 l T TE W Y
Staph. aurens 1| 060 T wml m,i‘;’,
Streptococens | [R) [t W -
Total number Wl 666 | (| sy —7—@ ]
ol WU LY

Only onc Salmonella was isolated
from egg shell of cracked egg and two
isolates of Campylobacter Jejuni from
table uncracked eggs, as epidemiological
studies show that poultry meat and eges
are important sources for consumers'
exposure to zoonotic pathogens such as
Salmonella and Campylobacter
(Anonymous, 2007 , 2008a and b and De
Jong and Ekdahl, 2006).Salmonella
infections are the most common food
borne illnesses transmitted from animals to
humans, and epidemics of Salmonellosis
occur as a result of eating improperly
cooked, contaminated foods, primarily
eggs and egg products (Patrick et al.,
2004) and USDA FSIS , 2005).

P.aeruginosa is a known contaminant;
it was isolated from egg shells and egg
yolk of both uncracked and crackesi eggs.
P.seudomonas has the ability to dissolve
cuticle when humidity is av‘ailable t!mt
leading to higher frequency of penetration
(Board et al,, 1979). Furthermore; there
is evidence available of chemotactic
effect directing P.aeruginosd toward yolk
(Lock et al, 1968). The low
contamination of albumen and yolk in all
egg groups can be referred 10 the stog?.ge
conditions may lead to low penctrability

19
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b e 4 o

ol I’“““fri", The egg albumen has some
Prevention potentinl against bacteria and
unl'umcml)iul defense mechanisms, such
45 18 organization in the albumenous sac
un(! the viscosity of its protein, Chemical
antimicrobial  defense by lysozyme C,
ovomucin, alkaline state (pH 9.5) and
potential ~ chelating  of  ovotransferrin.
Oll'lcr toxic components such as certain
cations and vitamins made unavailable to
organism by some proteins. The reason of
low contamination of bacteria in yolks is
that the perivitelline membrane provides
a mechanical barrier to the entry of
bacteria into yolk (Robert, 2010) beside
cgg  collection and  grading  were
performed  immediately after laying
(Kalidari et al., 2009).

In conclusion, our study showed
that market table eggs were contaminated
by different microorganisms. A lot of
bacterial types and isolates were detected
on cgg shell and some were recovered
from inner egg parts of the eggs that
indicate primary heavy contamination
and prevailing poor storage conditions.

Therefore; it is strongly
recommended to adopt quality control
standards in egg collection, transportation
and storage conditions. As management
strategies that can be practiced to reduce
egg contamination includes: eggs
collection frequently to minimize the time
that they are exposed to a contaminated
environment, keeping eggs laying areas
as clean as possible ( including the nest
litter or pads) avoid abrasive cleaning of
the cgg which can the effect of the
integrity of the shell, use authorized egg
shell sanitation or fumigation programs
properly and removing eggs to the cooler
as soon as possible after lay.
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