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Abstract: Microorganisms contamination in hatcheries has serious impacts on the quality and growth
performance of ostrich. This study was conducted to examine the bacterial contamination of an ostrich hatchery
environment and hatching eggs. Additionally, the inhibitory effects of some commercial disinfectants on
microbial contamination on hatchery floor were also investigated. Our results indicated that, there were
significant differences (P < 0.05) among all microbial counts (Aerobic plate count, Enteribactercae, Coliform)
isolated from both walls and floors (eggs receiving room, setters and Hatchers) and the floors of all sites were
highly contaminated compared to the walls of all sites. Also, the floors and walls of Hatchers showed the
highest microbial contamination, followed by the setters and lastly by the eggs receiving room. The overall
prevalence of E. coli and Salmonella in all examined samples [infertile, dead in shell eggs, hatching eggs, air,
floor and walls swabs from the hatchery and chicks dropping (288 samples)] were 11.5 and 6.3% respectively.
The most predominant serotypes of E. coli were O126:K71 (24.2%), O86:K61 (18.2%) and O128:K67 (15.2%)
while, the most predominant serotypes of Salmonella were S. typhimurium (44.4%) and S. enteritides (33.3%).
Our results indicated that the disinfectants had a significant effect (P < 0.05) on microbial contamination and
the best recommended concentration for effective control of microbial contaminants on Hatcher floor was 0.5%
for Germicidan F1 and Viricidal Extra and 1.0% for Germicidan Iodes for less than 2 hours treatment. Our results
recommended that, the control programs should be maintained at hatcheries and breeder farms and should
include routine microbiological monitoring and practical sanitation disinfectants to reduce the occurrence of
such pathogens on hatching eggs and hatcheries.
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INTRODUCTION human risk [1]. The hatchery hygiene is depending on the

Hatcheries play a significant role in influencing the biosecurity measures. Those measures include the
level of microbial challenge to hatchlings. In Egypt, disinfecting and cleaning of the farm in addition to the
hatchery collects hatching eggs from the breeder farms, avoidance of risk factors that can cause harm to the
incubates them and finally sells the newly hatched chicks hatching eggs before and after they reach the hatchery
to the commercial poultry farms. Good hygiene practices [2]. However, the environment of a hatchery can be a
are very important to reduce the contamination with source of problems such as the spread of a variety of
microorganisms in broilers. Ostrich meat and products can pathogenic microorganisms that can cause diseases in a
be sources for human infections and may get poultry farm [3-5]. The pathogenic microorganisms which
contaminated  through  handling, processing, cooking, can be isolated from hatching eggs can be easily
packaging and storage. Such contamination with distributed to other places through air movements during
pathogenic microorganisms not only renders ostrich hatching and as a result all other chicks in the hatcher can
products unfit for human consumption but also increases be  contaminated  [3]. It was reported that microorganisms

health of parent stock and it is usually connected to the
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such as Salmonella and E. coli that are found on contains 6 setters (the capacity of each setter is 120 eggs),
hatching egg surfaces could be distributed all the way 2 hatchers (the capacity of each Hatcher is 40 eggs) and
through the facility to affect other chicks within the a multi-stage incubator (USA made). The setter’s
hatchery and can cause infection in chicks younger than temperature and relative humidity were 36.5°C and 25%
1 week of age [6-8]. Studies have shown that, the nest respectively for 39 days, while the temperature and
clean eggs have a high hatch rate over the dirty eggs as relative humidity of the hatcher were 36.0°C and 30%
indicated by late embryo mortality, most likely from an respectively for 3 days (total 42 days). Rotating of eggs
increase in bacterial invasion [8-9]. There are many factors was carried out every hour and candling of eggs was
are involved in the influencing of the succession of carried  out  at  14 ,  21 ,  28   and  35  days of incubation.
incubation process and also affect the hatchability of A pre-settled electronic control unit was attached to each
ostrich eggs such as the storage length of egg, the machine to demonstrate the required and actual value of
environmental conditions of pre-incubation, the egg size, temperature, humidity and turning as well as light
the shell thickness and the incubation criteria such as; indicator. Walls and roofs of all machines were made of
temperature, humidity and frequently of egg turning [10]. sheets of sandwich panels of very highly insulating

To produce hygienic poultry meat, it is very material. The floor of the whole hatchery was constructed
imperative to reduce the numbers of microorganisms in with a layer of concrete cement and covered with special
the breeder farm, in the hatchery, in the broiler farm and heavy duty smooth tiles. Eggs sanitation was carried out
also in the chicken slaughter house. There are many once daily at the end of each day by dry cleaning of dirty
problems are involved in ostrich production and the most eggs by using a piece of cloth then all eggs were sprayed
common problem is the unacceptable high incidence of by Virucidal extra® at a concentration of 0.25% and stored
death in full developed embryo [11]. There are lots of in eggs receiving room (same outdoor temperature and
standards have been set to evaluate the hatchery hygiene RH%) for 5-7 days before they transported to the setter.
in order to measure the overall contamination by aerobic
bacteria; the Coliform and fungi contamination of eggs, Sampling: Two hundreds and eighty eight samples were
fluff, air and equipment; and also the contamination of the collected during summer season, 2011 after three visits at
facility surfaces that are involved in the processing steps one month interval from an ostrich hatchery. The samples
from the egg sorting room to the chick counting room [12]. included infertile and dead in shell eggs (30 of each);
Effective sanitation and disinfection programs are very eggshell swabs from hatching eggs before and after
important to control and reduce such contamination with sanitation, eggs from setters (30 of each), air, wall and
pathogenic microrganisms in the hatchery and floor swabs (36 of each) from eggs receiving room, setters
consequently reduce the human infection with them and and hatchers. Additionally, 30 chicks dropping samples
to produce high quality chicks and increase the were  collected  from  chick  boxes inside   the  hatchers
hatchability [13]. The efficacy of such sanitation programs [15-18].
may be increased through the examination of bacterial
contamination of the air and the surface inside hatcheries Microbial Counts on Walls and Floors of Hatchery
[14]. Environment and Hatching Eggshells:

This study aimed to study the bacterial
contamination of an ostrich hatchery environment and the Aerobic plate count and Coliform count were carried
hatching eggs. It also aimed to isolate and identify both out according to ICMSF [19].
E. coli and Salmonella from hatchery samples. Enterobacteriaceae count was carried out according
Additionally, the study of the inhibitory effects of some to AOAC [20].
commercial disinfectants on microbial contamination on
hatchery floor was also investigated. Isolation and Identification of E. coli and Salmonella

MATERIALS AND METHODS

Ostrich Hatchery: The present study was carried out in
an ostrich hatchery located at El-Kassaseen, Ismailia
Province. It is about 100 meters far from an ostrich farm.
The hatchery’s dimensions are 17×8×3.5 meter and it

th st th th

from Different Samples:

Isolation and identification of Salmonella was
carried out according to Andrews and Hammack [21].
Isolation and identification of E. coli was carried out
according to the procedures mentioned by
Mackfaddin [22].
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Serological identification of both E. coli and (9.4×10 ±1.6×10 , 1.2×10 ±2.9×10 , 4.0×10 ± 1.2×10 /16 cm
Salmonella were carried out according to Edwards
and Ewing [23] at Food Analysis Lab. (Fac. Vet. Med.
Benha Univ., by Prof. Dr. Mohamed Ahmed).

Microbial Contamination Control on Hatchery Floor by
Using Some Commercial Disinfectants
Commercial Disinfectants:

Germicidan F1 : (Glutraldehyde 22.5%, formaldehyde®

16.7% and Quaternary ammonium compounds 2.5%)
(German, imported by Khayrat El-Nile Co., Egypt). 

Virucidal Extra : (Potassium Peroxymonosulfate 23%,®

Sodium Dichloroisocyanurate 5% (3.1% Available
Chlorine). Bio Agri Mix, UK. 

Germicidan Iodes : (Active iodine 2% and phosphoric®

acid 15%), (German, imported by Khayrat El-Nile Co.,
Egypt).

All tested commercial disinfectants were diluted with
sterile tap water and applied at different concentrations
(0.25, 0.5 and 1.0%) on contaminated surfaces (concrete)
by spraying at rate of 0.5 liter/m . The neutralizer of choice2

was letheen broth for Germicidan F1 and 0.5% sodium
thiosulphate for Virucidal Extra and Germicidan Iodes
according to MacCkinon [24].

The Procedures of Trial: The aerobic pale count on
naturally contaminated hatchery floor was determined
before the application of different concentrations of
commercial disinfectants. After 15, 30, 60 and 120 minutes
of contact times, the viable bacteria per cm  were picked2

up by sterile moistened cotton swabs and inserted in
tubes of each contained 9 sterile saline plus 1 ml of
neutralizer and transported to the lab in an ice box to
determine the aerobic pale count (APC), then the
percentage (%) of reduction of microbial count was
calculated. The procedures were carried out according to
Ahmed [17].

Statistical Analysis: Results were analyzed by software
program according to Selvin [25].

RESULTS AND DISCUSSION

Microbial counts on walls and floor of hatchery
environment  were  examined  (Table 1). The results
clarified that the highest aerobic plate count,
Eneterobacteriace count and Coliform count

6 6 6 5 5 5 2

respectively) were detected on the floor of hatchers, while
the lowest microbial counts were detected on the floor of
eggs receiving room (8.1×10 ± 5.7×10 , 9.6×10 ± 1.8×10 ,5 4 4 4

2.5×10 ± 3.0×10 /16 cm respectively). In addition, the4 3 2

highest numbers of aerobic plate count, Eneterobacteriace
count and Coliform count (2.2×10 ±6.0×10 ,6 5

2.4×10 ±5.9×10 , 4.4×10 ± 7.8×10 /16 cm respectively)5 4 4 3 2

were detected on the walls of hatcher, while the lowest
microbial counts were detected on the walls of eggs
receiving room (3.1×10 ± 3.7×10 , 2.8×10 ± 5.8×10 ,5 4 4 3

1.1×10 ± 2.3×10 /16 cm respectively). The statistical4 3 2

analysis of data showed that there were significant
differences (P < 0.05) among all microbial counts on walls
and floors of all tested places (eggs receiving room,
setters and hatchers) and this may be attributed to the
transported hatching eggs, the equipments and facilities
[2, 12]. The results also indicated that the floors of the
hatchers showed the highest microbial contamination,
followed by the floors of the setters and lastly the floors
of the eggs receiving room. It was clear that the floors of
all sites were highly contaminated compared to the walls.
The high microbial contamination in both hatcher and
setter may be attributed to many factors including the
temperature and humidity of setter and hatchers which are
suitable for the growth and the multiplication of
microorganisms. The present microorganisms on hatching
eggs may be quickly disseminated throughout the setter
and hatcher by air circulation, in addition to the irregular
cleaning and disinfection of setter and hatcher. These
results are quite similar to the results obtained by Kim and
Kim [2] who isolated very high levels of aerobic bacterial
contamination on the surface of the equipment and
facilities. Moreover, the hatcher was contaminated with
large amount of dust, chick fluffs and hatching wastes
which contain large numbers of microorganisms. On the
other hand, the low microbial counts on walls and floors
of the eggs receiving room is due to the regular cleaning
and disinfection by Virucidal extra (0.25%) between egg
patches since the room is used to store the sanitized eggs.
Whenever there are impressive sanitary conditions in
hatcheries,  the  contamination  levels  will  be  very  low
[13, 26].

Results in Table (2) clarified that the highest aerobic
plate count, Eneterobacteriace count and coliform count
(1.5×10 ± 3.6×10 , 4.1×10 ± 7.4 ×10 and 2.9 ×10 ± 6.8×106 5 4 3 4 3

/16 cm ) were detected on eggshells before sanitation,2

while the lowest microbial counts (1.4×10 ± 4.9×10 ,5 4

5.3×10  ± 9.8×10  and 1.7×10  ± 3.1×10 /16 cm ) were3 2 3 2 2

detected  on  eggshells after sanitation. Our results agreed
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Table 1: Microbial counts (Mean ± SE) on walls and floor/ 16 cm  of hatchery environment (N= 12) 2

Walls Floor
------------------------------------------------------------------------------ -----------------------------------------------------------------------------

Microbial counts Eggs Receiving Room Setter Hatcher Eggs Receiving Room Setter Hatcher
Aerobic plate count 3.1±×10  3.7×10 6.3×10 ±9.1×10 2.2×10 ±6.0×10 8.1×10 ±5.7×10 2.4×10 ±5.7×10 9.4×10 ±1.6×105 a 4 5 b 4 6 c 5 5 d 4 6e 5 6f 6

Enterobacteriaceae C. 2.8×10 ±5.8×10 6.2×10 ±9.3×10 2.4×10 ±5.9×10 9.6×10 ±1.8×10 2.8×10 ±6.8×10 1.2×10 ±2.9×104 a 3 4 b 3 5 c 4 4 d 4 5e 4 6 f 5

Coliform count 1.1×10 ±2.3×10 2.0×10 ±2.4×10 4.4×10 ±7.8×10 2.5×10 ±3.0×10 5.1×10 ±8.6×10 4.0×10 ±1.2×104 a 3 4 b 3 4 c 3 4 d 3 4e 3 5 f 5

Values with different letters in the same raw are significantly different at P<0.05

Table 2: Microbial counts (Mean ± SE) on eggshells/ 16 cm  of hatching eggs (N=15)2

Before sanitation After sanitation From setter
Aerobic plate count 1.5×10 ± 3.6 ×10 1.4×10 ± 4.9×10 4.6×10 ± 1.2×106 5a 5 4b 5 4c

Enterobacteriaceae C. 4.1×10 ± 7.4×10 5.3×10 ± 9.8×10 1.2×10 ± 2.5×104 3a 3 2b 4 3c

Coliform count 2.9 ×10  ± 6.8×10 1.7×10 ± 3.1×10 8.2×10 ± 2.8×104 3a 3 2b 3 3c

Values with different letters in the same raw are significantly different at P<0.05

Table 3: Overall prevalence of E. coli and Salmonella in samples collected from ostrich hatchery (N= 288)
E. coli Salmonella
--------------------------------- -----------------------------------

Samples/ site No. of samples No of +ve % No of +ve %
Eggs contents Infertile 30 4 14.8 2 6.7

Dead in shell 30 5 16.7 3 10.0
Eggshells Before sanitation 30 4 13.3 3 10.0

After sanitation 30 1 3.3 1 3.3
From setter 30 3 10.0 2 6.7

Hatchery environment Air 36 3 8.3 1 2.8
wall 36 4 11.1 2 5.6
floor 36 6 16.7 3 8.3
Chicks droppings 30 3 10.0 1 3.3

Total 288 33 11.5 18 6.3

with those reported by Abouzeid and Ashour [27] who On the other hand, Gentry and Quarles [31] reported that
found that APC and EPC on hens’ eggs were 2.0×10 and the number of contaminating bacteria on hatching eggs5

2.3×10  / shell respectively. On the other hand, Moustafa was decreased during 22 day of incubation to be as low as3

[28] found that Aerobic plate count and Coliform count on 2% of initial count. Therefore, cleaning and disinfection of
eggshell before sanitation were 8 ×10 and 3 ×10 /shell hatchery compartments, efficient eggs sanitation and3 3

respectively, while after sanitation the microbial counts control the flow inside the hatchery (air, eggs, chicks,
were 45 ×10 and 20 ×10 /shell respectively. Statistical works and wastes) are considered important factors to1 1

analysis of our data clarified that there were significant reduce the microbial contamination through out the
differences (P < 0.05) among all microbial counts on the hatchery. Moreover, the high microbial counts on
surface of eggshells before and after sanitation as well as eggshells  before  sanitation  may  be   attributed  to the
between eggs after sanitation and those collected from bad hygiene application in breeder farm (contaminated
the setter. Our results indicated that eggs sanitation nest  materials,   eggs   not   frequently  collected,
significantly reduced the microbial contamination on sanitation too late after collection) or/and to the eggs
eggshells but not completely eliminate microorganisms. contamination during collection, transportation and
Moreover, hatching eggs were recontaminated from the storage {same outdoor temperature and relative humidity
setter environment by air circulation. Nearly similar results (32°C and 45%)}.
were reported by Metawea [29] who found that the The data presented in Table (3) clarified that the
aerobic plate count on eggshell of broiler breeder overall prevalence of E. coli and Salmonella in all
hatching eggs were decreased after fumigation followed examined samples (288) were 11.5 and 6.3% respectively.
by gradual increase during the incubation to reach the The prevalence of E. coli and Salmonella in infertile eggs
maximum level on dead in shell eggs. Furthermore, other were 14.8 and 6.7% respectively, while in dead in shell
researchers [30] found that, the sanitation of ostrich eggs were  16.7  and  10%  respectively  and these results were
before incubation improved the hatchability percentage. in  agreement  with  those  obtained  by   Jahantigh  [32]
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who detected E. coli in 2 out of 12 (10%) dead in shell hatching eggs in addition to bad hygienic measures inside
embryos of ostrich and were quite similar to the results of the  hatchery  are  the  primary  factors  in  detecting  both
Zaki et al. [33] who found that the prevalence rates of E. coli and Salmonella on hatching eggs before and
both E. coli and Salmonella in dead in shell ostrich eggs during different stages of incubation. In general, eggs do
were 10 and 7% respectively. Additionally, Moursi and not contain any bacteria when they are laid and become
Husein [34] detected E. coli and Salmonella in 5.4 and contaminated afterwards by the dropping, sandy litter,
24.2% in infertile ostrich eggs respectively, while in dead nest and used equipments and this faecal contamination
in shell they were 8.3 and 21.6% respectively. Moreover, of the surface of ostrich eggs initiate the penetration of
Metawea [35] detected Salmonella in 8 and 11% of organisms through shell and shell membrane, particularly
examined infertile and dead in shell broiler breeders’ eggs if the shell is scratched [32, 42]. Moreover, Davis and
respectively. Higher prevalence rates were reported by Christensen [43] found that E. coli and Salmonella Spp.
Metawea [29] who found that, the prevalence of E. coli in are commonly transmitted though ostrich eggs.
infertile and dead in shell broiler breeder eggs were 33.3 E. coli and Salmonella were also detected in
and 41.6% respectively. On the other hand, Jahantigh [32] hatchery environment and the highest prevalence rates
reported that all examined dead in shell ostrich embryos (16.7 and 8.3% respectively) were detected on the floor
were Salmonella negative. The fertility and hatchability followed by the walls (11.1 and 5.6% respectively) then
of hatching eggs in our study were less than 60% and this the chick droppings (10.0 and 3.3% respectively).
mainly attributed to the microbial contamination of Whereas, the lowest prevalence rates of E. coli and
hatching eggs from breeder flocks and/or hatchery Salmonella (8.3 and 2.3% respectively) were detected in
environment. These results indicated that such pathogens air samples and this can be reduced by using biofliters to
are  incriminated  in embryo   mortalities   and  reduction reduce the health hazard [44]. Similar results were reported
of  hatchability  [36].  Moreover  Gonzalez  et  al.  [11], by Moustafa [45] who found that the prevalence of E. coli
Mushi et al. [37] and Dzoma [38] found that the storage on walls and floors of inner chambers of hatching
length of egg, egg size, the environmental conditions of machines were 4.3 and 13.6% respectively while air
pre-incubation, shell thickness and the incubation criteria samples were E. coli free. Also, Metawea [35] detected
such as; temperature, humidity and frequently of egg Salmonella in examined air, walls, floors and chicks
turning affect the fertility and hatchability of hatching dropping samples collected from poultry hatchery with
eggs of ostrich. prevalence  rates  5.0,  1.7,  8.3  and  6%  respectively.

E. coli and Salmonella were detected on eggshells of Higher prevalence rates were recorded by Metawea [29]
hatching eggs and the highest prevalence rates (13.3 and who isolated E. coli form air, walls and floor swabs of
10% respectively) were detected on eggshells before hatchery compartments and found that the prevalence
sanitation while the lowest prevalence rates (3.3% of rates were 37.5, 29.16 and 45.8% respectively. This
each) were detected on eggshells after sanitation. Nearly variation may be attributed to the levels of hygienic
similar results were obtained by Metawea [35] who found measures applied in the hatcheries and breeder farms,
that the prevalence rate of Salmonella in examined broiler levels of biosecurity applied and the levels of microbial
breeder hatching eggs (eggshells) before and after 19 contamination on hatching eggs. Our results agreed with
days of incubation were 2 and 5% respectively. Higher those reported by Sheldon and Brake [3] who found that
prevalence was reported by Metawea [29] who detected the environment of poultry hatcheries was highly
E. coli  in  25%  of examined hatching eggs (eggshells) contaminated with a variety of microorganisms that cause
after 19 days of incubation while it was isolated from diseases in chick population and such microbial
19.4% of hatching eggs after sanitation. Also, Nour and contaminants can easily spread through employees
Ali [39] detected E. coli in 94 out of 200 chickens hatching activity, air currants and recycled into the setters and
eggshells after 19 days of incubation. While, Moustafa hatchers by the ventilation system. Moreover, the
[40] has detected Salmonella in 15-27.2% of examined commercial hatcheries may become contaminated with
chicken hatching eggs (shells) and this variation may be microorganisms from various sources [18].
attributed to the breed of chicken. On the other hand, Our results indicated that the hatchery environment
Cabssi et al. [41] and Oliveiro et al. [42] did not isolate may be contaminated with E. coli and Salmonella
Salmonella in unhatched ostrich eggs. Our results pathogens from different sources such as;
indicated that the bad hygienic measures in breeder farm microorganisms on hatching eggs, the circulation of air
during collection, handling, sanitation and storage of inside  the hatchery, the movement of workers throughout
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Table 4: Distribution of isolated strains of E. coli and Salmonella from ostrich hatchery (N=288)
Eggs shells Hatchery environment Total

Strains of ----------------------------------------------- ------------------------------------------------- -------------
E. coli / Salmonella Infertile eggs Dead in shell Before Sant. After Sant. From setter Air Wall Floor Chick droppings No %
O126:K71 (B16) 1 1 1 1 - 1 1 1 1 8 24.2
O86:K61 (B7) 1 1 1 - - 1 1 1 - 6 18.2
O128:K67 (B12) - 1 - - 1 1 1 1 - 5 15.2
O111:K58 (B7) 1 - 1 - - - 1 1 - 4 12.1
O55:K59 (B5) - 1 1 - - - - - 1 3 9.1
O26:K60 (B6) 1 - - - - - - 1 - 2 6.1
O114: K90 - - - - 1 - - - - 1 3.0
Untypable - 1 - - 1 - - 1 1 4 12.1
Total 4 5 4 1 3 3 4 6 3 33 100.0
S. typhimurium 1 1 1 1 1 1 1 1 - 8 44.4
S. enteritidis 1 1 1 - - - 1 1 1 6 33.3
S. chester - - 1 - - - - - - 1 5.6
S. muenster - - - - 1 - - - - 1 5.6
Untypable - 1 - - - - - 1 - 2 11.1
Total 2 3 3 1 2 1 2 3 1 18 100.0

Table 5: Effectiveness of some commercial disinfectants to control microbial contamination on hatchery floor (The initial count on hatchery floor before
disinfectant application was 3.2 × 10  / cm )5 2

APC and % of reduction after application of disinfectant /time per min.
-------------------------------------------------------------------------------------------------------------------------------------------------------
15 30 60 120
---------------------------------- --------------------------------- --------------------------------- ---------------------------------

Disinfectants Conc. % APC/cm % of Reduction APC/ cm % of Reduction APC/ cm % of Reduction APC/ cm % of Reduction2 2 2 2

Germicidan F1 0.25 1.7 × 10 45.2 1.1 × 10 66.3 6.0 × 10 81.4 2.8 × 10 91.25 5 4 4

(glutraldehyde) 0.50 5.3 × 10 83.3 1.2 × 10 96.1 Nil 100 Nil 1004 4

22.5% 1.0 Nil 100 Nil 100 Nil 100 Nil 100
Viricidal Extra 0.25 2.0 × 10 38.1 1.7 × 10 46.3 1.2 × 10 61.9 8.6 × 10 73.15 5 5 4

(3.1% chlorine) 0.50 1.1 × 10 64.3 5.9 × 10 81.5 1.8 × 10 94.3 Nil 1005 4 4

1.0 2.3 × 10 92.6 Nil 100 Nil 100 Nil 1004

Germicidan Iodes 0.25 2.3 × 10 25.1 2.0 × 10 38.2 1.8 × 10 44.6 1.4 × 10 55.35 5 5 5

(2% active iodine) 0.50 2.0 × 10 35.9 1.3 × 10 57.0 8.6 × 10 73.1 3.7× 10 88.35 5 4 4

1.0 1.4 × 10 56.3 9.0 × 10 71.9 2.0× 10 93.6 Nil 1005 4 4

the hatchery without restriction, the visitors from rearing, (33.3%), S. muenster and S. chester (5.6% each) and finally
grower and breeder farms, the used vehicles for hatching 2 untypable strains (11.1%). Many other researches
eggs transportation in addition to the nearby hatchery isolated  the  same  serotypes  in  addition to more
ostrich farm and other large animal farms which serotypes  from  ostrich,  poultry   and  their environment
considered as important sources of such pathogens into [1, 34-35, 46-53]. Our results indicated that all isolated
the hatchery. Moreover, the detection of E. coli and strains of E. coli and Salmonella were previously
Salmonella in ostrich droppings may be attributed to the detected in other poultry species by many researchers
vertical transmission of such pathogens (mainly which clarified that ostrich has not specific pathogens
Salmonella) and/or contaminated ostrich chick boxes and the main sources of both pathogens were hatching
from previous patch as well as from hatchery environment eggs. Furthermore, air and hatching eggs may import
due to the improper sanitation. strains of both pathogens into the hatchery in addition to

The data illustrated in Table (4) clarified that the most the inter-transmission of E. coli and Salmonella isolates
predominant serotype of E. coli was O126:K71 (24.2%), between eggs and hatchery environment.
followed by O86:K61 (18.2%), O128:K67 (15.2%), The effectiveness of some commercial disinfectants
O111:K58  (12.1%),  O55:K59  (9.1%),  O26:K60  (6.1%), to control microbial contamination on hatchery floor was
O114: K90 (3%) and finally 4 untypable strains (12.1%). investigated. The results in Table (5) clarified that
While, the most predominant serotype of Salmonella was Germicidan F1 and Viricidal Extra were powerful enough to
S. typhimurium (44.4%) followed by S. enteritides eliminate  the  microorganisms  on  the  contaminated floor
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within 60 and 120 minutes respectively when they used at addition to the industry partners should develop
0.5% concentration. Alternatively, Germicidan Iodes guidelines and programs to reduce pathogens
eliminated the numbers of those pathogens when it is transmission. Those control programs should be
used at 1.0% concentration within 120 minutes. Moreover, maintained at hatcheries and breeder farms and should
Germicidan F1, Viricidal Extra and Germicidan Iodes include routine microbiological monitoring and practical
eliminated 91.2, 73.1 and 55.3% of microbial contaminants sanitation components to reduce the occurrence of such
on the floor respectively when they are used at 0.25% pathogens on hatching eggs and in hatcheries.
concentration within 120 minutes. Our results indicated
that the recommended concentration for effective control REFERENCES
of microbial contaminants in hatchery environment was
0.5% for Germicidan F1 and Viricidal Extra and 1.0% for 1. Ouf, J.M., R.A. Elbassouny and E. S. Shabana, 2009.
Germicidan Iodes (for less than 2 hours). Moreover, the Microbial criteria of ostrich meat products. J. Vet.
most powerful disinfectant was Germicidan F1 followed by Med. Ass., 69(3): 175-183.
Viricidal Extra and then Germicidan Iodes. This effect may 2. Kim, J.H. and K.S. Kim, 2010. Hatchery hygiene
be attributed to both chlorine (Viricidal Extra) and iodine evaluation by microbiological examination of
(Germicidan Iodes) releasing agents where their hatchery samples. Poult. Sci., 89: 1389-1398.
antimicrobial  activities  were  greatly  reduced in the 3. Sheldon, W. and J. Brake, 1991. Hydrogen peroxide
presence of organic matter (dust, chick fluffs, hatchery as alternative hatching eggs disinfectant. Poult. Sci.,
wastes and salts in tap water used for the dilution of 70(5): 1092-1098.
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