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SUMMARY

The present study was conducted to examine the
effect of hatching egg sanitizers on the microbial
load and hatchablhty of broiler breeder hatching
eggs. For this purpose, five commercial egg sani-

tizers were used, A (HyO3), B (quaternary ammo-

nium compound), C (Hy0,& peracétic acid), D

(gluatra]dehydc & quaternary ammomum com-
pound) and E (formalin). A total of 1225 hatchmg
eggs were allotted into 7 groups each of 165 eggs.
The first four groups were treated with a mixture
of {H,O,+ quaternary ammonium compound
(QA)} in a low & high concentration, both as a
dip and as a spray treatment. The fifth and the
_ sixth groups were treated with C and D respec-
tively, while thellast group was fumigated with
_ formalin. Results showed that complete reduction
of the total b‘acteriél count from egg shell was ob-
V_tained when eggs were treated with (H,0; + QA)
in high concentrati.‘on'and formalin:fumigation af-

ter 24 hours of application. For the total fungal
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count results, none of the used disinfectants re-
duced it after 24 hours except formalin, but the
high concentration of (H,0, + QA dipping) and
peracetic acid could produce 85.7% reduction .
Regarding hatching results, the highest hatchabili-
ty of fertile eggs (95.2%) was obtained when eggs
were treated with peracetic acid or with the mix-
ture of H,O, + QA (in a low concentration as .1
dip). While the least percentage of hatchability of:_
fertile eggs and the highest total embryonic dealhs’z
(91.7&7.8%) were obtained when eggs weré
treated with the high concentration of H,0,+ QA‘Z
Formalin fumigated eggs recorded 93.7 % hutchawz
bility of fertile eggs and the highest percentage oé’
culls 4.9%. So, the proper use of the disinfectany
in chicken hatcheries is essential and the evaluyy
tion of altcrnat.ive disinfectant to formalin should
not only based on its antimicrobial activity buj

also on its ability to maintain the hatching poten-

" tial as well as its safety for hatchery employees.
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INTRODUCTION

The importance of effective sanitation program in
the hatchery is 1o achieve high pere N
hatchability and to ensure the production of high
quality chicks (Brake and Sheldon 1990). Assum-

at the cgg was sterile during formation, mi-
| contamination of the ¢gg shell may occur
during passage through the cloaca and following
oviposition from the surrounding environment ei-

crobia

ther in the production farm or from chicken hatch-
cries (Sacco et al., 1989). Hatchery environment
and its surroundmg may become contaminated
o4

with mlcroorgamsms from various sources. Mi-

croorganisms on or in a few hatching eggs can be

qusily distributed throughout the hatchery by air

movements during hatching, thus contaminating

~ or infecting other chicks in the hatcher. Control of

microbial populations on the egg shell surface re-
quires a sanitizing agent that is effective in con-
trolling contamination but which does not ad-
’vg:r§e!y affect the embryo (Bailey et al., 1996).
Fgﬁ]igation of hatching eggs with formaldehyde
éas had been used successfully in the poultry in-
dustry to control microbes on the shell surface.
Wl”lde (1970) and Gehan Moustafa (1995) re-

,porlcd lhd[ formaldehyde fumigation eliminated

]

 the majority of bacteria(>94%) However, several

dldeVdnldgCS are associated with using such sani-
t’Lcr, as the dlsmfectant vapours being inhaled by
1hatch?ry workcrs in addition to the lingering un-
plcasant odor left by the dlsmfcctant following
dccontammdtlon (Proud foot et . 1985) and most
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sreentage o

actions by the Eny;j
imporlantly recent act Yy nvnronmemal
Prot

maldeh
(o its suspected carcinogenicity  (Chemicy i

ection Agency that regulated the use of o

yde and classified it as toxic substanc, dy
e

Engincering News, 1984).

Nowadays, there arc several alternative megp, s
for egg sanitation as recommended by many .
vestigators among which Barbour et al. 1985 yp,
sted the use of iodine preprations, Patterso,

sugge
et al. 1990 who suggested the use of chlorine pre.

prations, Sheldon and Brake 1991, Rodgers ¢
a.2001 who recommended the use of HyO, ang
Scott et al. 1993 who suggested the use of virkon.
s and glutraldehyde for the same purpose. Howey-
er, the choicé of a hatching egg disinfectant
should not depend only on their efficiency in re-
ducing the microbial load but also on their safety
for egg embryo and hatchery workers. So, the pri-
mary objective of the present study is to deter-
mine the effect of some available disinfectants on

egg shell microbial load and to assess their effecl

on hatchability.

MATERIALS AND METHODS

Hatching eggs used in the present study wer¢ ob-
tained from a breeder farm raising commercidl
strain of Hubbard broiler breeders of 40 weeks
age. At 20 weeks of age the male: female ',:a[io
was 1:10. Birds were housed in closed dark-o!!

houses with fully controlled environment, re-

Vet.Med.d..Giza.Vol.52.No.4(2004)
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ccived a total of 16.5 hours photoperiod per day
throughout the production’ period. The feeding
© program was in accordance with the management

guide of‘ the breeding company. All houses were

provided with a number of nests sufficient to al-

low one nest for each five birds. Eggs were col-
lected manually 4-5 times per day. No excessively

dirty, thin shelled or otherwise abnormally shaped

Table (1): Disinfectant type and dilutions:

cggs were used. After collection, eggs were rans
domly allotted into 7 groups each of 165 eggs for

the different egg treatments.

disinfects
Five commercial disinfectants were used in the
present study; disinfectants composition and dilu-

tions are shown in table (1).

Disinfectant Supplier - Active ingredient Dilutions
H,0, 50%
A Henkel (Germany) 5%
Dihydroxybenzole 100 ppm
Antec internat LTD Quaternary: ammonium
b 300 ppm
- UK. _compound
H»0,: 35%
C Henkel (Germany) | Peraceticacid 5% 2%
Gluteraldehyde .
EWABQ Chembkalien ) -
D Quaternary ammonium 0.5%
Gmbh
compound
40 ml
Helliopolis ) formalin+20
E Formaldehyde solution 40% )
Pharm.Chem.CoEgypt gram potassium
permanganate

Vet.Med.J.,Giza.Vol.52 ,N0.4(2004)
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disinfectant. Eggs were allowed (o g
Stand o

gs were sanitized using minutes in the dip solution before be;
lng tra
yed

ibed 1N table (2)

[Egg treatment:
The seven groups of €8
the egg flats. Fumigation was done
In ¢t
iion room during the routine work of hhe fumig,.
the ;
alche
er

catments, C8ES were placed on using 40 ml formalin and 20 gram
S of
Potagg;
\]um

d with a hand sprayer

ents were done

For sprnying u

flats and sprayc pc:mangandtc/ m3 for 15 minut
CS. FO“
Owip

clean plastic
(reatments eggs Were left to dry th
en exa
Min d

Egg dipping treatm

until dripping.
in sterile suitable container containing the used microbiologically-
Table (2) : Egg treatment
Egg treatment no isi
g . Disinfectant
Method of application
1 1.5% dil. A+ 0.5% dil. B Sprayi
ng
5 .
1.5% dil. A+ 0.5% dil. B Dippi
ping
3 2% di
o dilLA +0.5 % dil. B Sprayi
praying
4 2% di
o dilLA +0.5% dil. B Dippi
ipping
5
2%C
Spraying
6 ;
0.5% D
7 Spraying
E NS
Fumigation
‘___—/

978
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Microbiolo ical examination of hatching eggs:

The survived contaminants of egg shell were enu-
merated using sterile swab moistened with sterile
normal saline to swab an area of 2 cm? of each of
five eggs per treatment using sterile flexible tem-
plate. The used swabs were received into a sterile
cotton plugged test tubes contained 5 ml sterile
normal saline. In the laboratory, 0.Iml of each
sample was plated on sterile plates of plate count
agar for total bacterial count and Sabouroud °s
dextrose agar for total fungal count. The inoculat-
ed plates of plate count agar were incubated for
24-48 hours at 37°C while those of Sabouroud °s
- dextrose agar were incubated for 3-5 days at
25°C. The total bacterial and the total fungal
count per 2 cm? of egg shell surface were calcu-
lated and recorded. Eggs were sampled before

treatment, after 60 minutes of treatment, at setting

(one day post disinfection), at three days of incu-

bation, at transfer (18 days of incubation) then at
hatching day. At the 10 th day of incubation, eggs
were candeled to cxclude the infertile-eggs and
the early embryonic deaths. At hatch, all of the
unhatched eggs were opened and ex_amined for
. evidence of embryonic development to calculate
the number of early (7th day) and late embryonic
deaths (14 th day) and dead-in- shell. The hatcha-
bility of fertile eggs, number of healthy chicks

and culls was calculated and recorded.

Vet.Med.J.,Giza.Vol.52,No0.4(2004)

RESULTS AND DISCUSSION

Results recorded in table (3) showed that treal-
ment of hatching cggs with the high concentration
of hydrogen peroxide + quaternary ammonium
compound (HpOz+ QA) cither as spray or as a dip
and formaldehyde fumigation reduced the total
bacterial count (TBC) completely (100% reduc-
tion) after 24 hours of application while the low
concentration of the same disinfectants resulted in
97.8 and 96.7 % reduction for dipping and spray-
ing treatment respectively. QA is widely used as p
hatchery disinfcctant but many investigators hagl
reported different levels of bacterial resistance (o
it as Tenant et al.1985, Gillespie et al. 1986. Wil-
linghan et al. 1996, Sidhu et al. 2002, and Gehan-
Moustafa et al. 2004. On the other hand, HZOz

had been recommended as a hatching egg disin-

" fectant at various concentrations up to 5% by

many investigators among which Hafez qt
al.1991, Sheldon and Brake 1991, Bailey et al.
1996, Sander and Wilson 1999 and Rodgers ct al.
2001. Relatively few studies are available that had
examined the mixing of QA with other disinfeq-
tants to a\;oid its bacterial resistance except Sacao
et al.1989 who tried to wash eggs with QA and
formalin, and reported that the TBC of egg shell
was not significantly affectd by treatment of eggs
by formalin fumigation or by washing eggs with
QA or by washing eggs with QA and formalin. In

contrast, Arhienbuwa et al. 1980 reported a signif-
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cetic acid is an effective bacterie;
Cldc ;
dan

. olls treated era
icant lower pacterial count in €88 shells 1r¢ pers et al.2001 who

. - 200k re
with QA than that of formalin rumigated- 2 ported that Peticer o,
was the most potent bactericide agajp Clic i

=g ) St sty

. peracetic acid and glutaraldehydc+QA rccorded ~ OcUS species in hatcheries. On the o Phyly,
reduced the TBC of ~ Rossonl and Gaylande 2000 mentioneg € hiyg
e that !
Pery.

ults as they both
cetic acid cauldnot be recommendeq
ed ag
as the sani

similar res
er 24 hours of ap-

4.4 % reduction) aft
grecable with

ising agent of choice for chickep
equipment. Regading the g]utraldehyzrocessin
€ He

gna

and Clausen 1988 reported that it js g, (
effectiy,

cggshell 9
e obtained results are a

stone et al.1999, Bonadonna et

kul et al.2001 who proved that

plication. Th
those of Blaki

a1.1999, Thamlikit
bactericide and less irritant than formaldep
€hyde,

Egg
fo Sampling time
No. Before treatm
ent | After one hour | Atsetting | After 72 hours | Att
1 : ransfer |At hat
45x10 .
35x10 15x10 15x10 15x10
X 25x10
2
45x10?
30x10 10x10 10x10 15
x10 20x10
3 X
4 2
5x10 30x10 Nil
75
10x1
4 — 0 15x10
25x10 Nil
70
5 45x10° - e
25x10 20x10 |
; 18x10
6 45x10? ‘ 15)(104 -
- St e (R
15
: = x10 10x10 | 1510
i
50 75 10x10
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Results of the total fungal count (TFC) as shown
in table (4) indicated that none of the used disin-
fectants could reduce the TFC completely except
formalin which produce a complete reduction af-
ter 24 hours of application. Results obtained are
in accordance with those of Fujishima et al. 1990
and Gehan Moustafa 1995 who found that formal-
dehyde fumigation killed all the microorganisms

on the egg shell after one hour of application.

The high concentration of HyO5+ QA as a dip apd
peracetic acid reduced the TEC after 24 hours of
application by .85.7%. These results are compara-
ble to those of Brake and Sheldon 1990 who
found that HyO, had the least effect on molds apd
yeast than on TBC and Bundgaard- Nielsen and
Nielsen 1996 who found that 2% formaldehyde,
3% Hy0, and 3% peracetic acid were ineffective
as fungicide. While Baldry 1983 mentioned that
H,0, was more effective as a fungicide than a
bactericide and Jordan 1990 mentioned that H,0,
at low concentration was active against bacteria,

viruses and fungi.

Table (4): Effect of different hatching egg sanitizers on the total fungal count of egg shell

Egg Sampling time
treatment
. At hatching

No. Before treatment  After one hour (At setting |After 72 hours |At transfere
1. 35x10 30x10 25x10 20x10 25x10 30x10
2 35x10 25x10 20x10 20x10 25x10 30x10
3 35x10 20x10 10x10 10x10 15x10 20x10
4 35x10 15x10 5x10 5x10 10x10 15x10
5 35x10 20x10 5x10 10x10 10x10 16x10
6 35x10 30x10 25x10 20x10 25x10 30x10
7 35x10 10x10 Nil 5x10 10x10 15x10

Vet.Med.d.,Giza.Vol.52,No0.4(2004)
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From tables (3) and (4) it could be noticed that the

TBC and the TFC of the treated cgg shell had n-
creased markedly during hatching (S

Wilson 1999) but, it was s1gmlu.|mly lower 11
oncentration ol

ander and

" eggs treated with the high c¢
H,0,+ QA, peracetic acid and formalin when
compared with the other treated groups. Thus in-
dicating that these disinfectants succeeded in con-
trolling these bacterial and fungal populations.
According to literature, this should result in lower
degree of contamination of hatching eggs and

consequently enhance the hatchability.

Hatching results for the different treated groups of
eggs are recorded in table (5). The obtained re-
* sults indicated that the highest hatchability per-
centage of fertile eggs 95.2% and the least em-
1.4%

obtained in eggs treated with peracetic acid.

bryonic deaths 5.5% and culls were

Eggs treated with H,O,+QA dipping at the low
concentration recorded also the same percentage
of hatchability (95.2%) and a relatively low per-
centage of total embyonic deaths (6.0%) than the
high concentration of the same prepration (92.9&
. 91.7%) and (7.8 & 7.2%) for dipping and Spray-
ing respectively. This may indicate that increasing
the conceritration of these disinfectants may have
an adverse effect on embryonic development al-
though it reduced the microbial contamination of
eggs. Generally, Scott et al. 1993, Sahoo et
al.1995, and Gehan Moustafa 1999 proved that

582

egg disinfection with HpO, enhanced the hatcp, .

bility, but Scott and Swetnam 1993 reported (hy,

H,0, might lrave a carcinogenic effect. Whj),
Brake and Sheldon 1990 reported that Spraying
QA significantly increased hatchability of fej),
eggs from 32 weeks old breeder flock. Gluatrale.
hyde+ QA recorded a hatchability 'pcrcentage of
fertile eggs of 94.6% and a total embryonic death
of 6 %. These results are in accordance with Scoy

et al. 1993 who found that egg disinfection with

glutaraldehyde had no toxic effect on embryo via-

bility.

Hatchability percentage of formalin fumigated
eggs reached 93.7 % while the total embryonic
deaths and culls were 7.2 and 4.9% respectively.
The percentage of culls was the highest when
compared with the other disinfectants. Many in-
vestigators had recommended the use of formalin
for hatching egg disinfection, among which Eh-
san-Bashandy 1972, Huttner 1973 and Barbour et
al. 1985 who stated that formaldehyde had no ad-
verse effect on hatchability. But Badawy et al.
1986 found that the accidental fumigation at 2
higher concent.ration or extention of the fumiga-
tion time had a marked negative effect on hatcha-
bility, while, Furuta et al. 1989 and Gerrits 1990
reported that formalin fumigation was very harm-
full to the hatched chicks. On the other hand, oth-
er investigators tried to find a new alternatives for

formalin following the recommendations of the

Vet.Med.J. .Giz,a.Vol.52‘N0.4(2004)
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Table( 5): Effect of cifferent sanitizing agents on hatching results
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 reatment [Total no. of eggs] - - c9o°| EED rmﬁczmﬁm.ﬁm”w_ TED Hatchabily percenass | -Produced chicks
. No. T % |No.| % |No.] % [No.| % |No.| % Incubated eggs | Fertile €99 [y 5t peaithy [ % of culls
1 185 145 |s79| 3 |18| 8 [48|nit| nil | 11| 66 81.8 93.1 91.7 14
2 165 147 |8s0| 3 |18]| 6 36| 1| 06 | 10| 60 84.8 95.2 93.2 2.0
3| 165 145 |879]| 1 06| 6 |38 5| 30 | 12] 72 80.6 91.7 89.6 2.1

\ 4 \ 165 141 |855| 3 |18] 6 |36| 4| 24 | 13| 78 79.3 92.9 89.4 3.5
5 165 146 |885| 2 |1.2]| 4 |24 3| 18 | 9| 55 95.2 95.2 93.8 14
6 165 120 |o03| 2 |12] 5 [24] 3| 18 | 10| 60 854 94.6 920 21

\ 7 165 144 |872| 3 |18| 6 [36] 3| 18 | 12] 72 81.8 | 937 88.9 4.9

E.E.D: Early Embyonic deathes .
L.E.D.: Late embryonit deathes
T.E.D: Total embryonic deathes

Vet.Med.J.,Giza.Vol.52,No.4(2004)
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Table( 5): Effect of different sanitizing agents on hatching results

reatment|Total no. of eggs| 1 c00°| EED _._mﬂuzmwhmm”wnw__ TED Hatchabilty percen'ags &  -Prodiced chicks
e T TR T % THe | lNo % [Wo| % | noupated eoes Fertile e90S 1o Hezlthy | % of culls

7 165 145 |s79| 3 |18] 8 |48|nt| nit | 11] 66 81.8 93.1 91.7 1.4

2 165 147 | 89.0] 3 1.8 6 |3.6] 1 0.6 10 6.0 84.8 85.2 93.2 2.0

3 165 145 |879| 1 |os| 6 [36| 5| 30 |12 72 80.6 91.7 89.6 2.1

4 165 141 |[85.5( 3 1.8 6 [3.6| 4 2.4 13 7.8 79.3 92.9 89.4 3.5

5 165 146 less| 2 |12] 4 |24| 3| 18 | 9| 55 05.2 95.2 03.8 14

6 165 149 |lo03| 2 [12] 5 |24 3| 18 | 10] 60 85.4 94.6 92.0 2

7 165 s |e72| 3 |18 6 |38 3| 18 |12] 72 s1.8 | 937 88.9 4.9

E.E.D: Early Embyonic deathes
L.E.D.: Late embryonic nm.m::mm
T.E.D: Total embryonic deathes
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Frc

Egg treatment

[ mHatchability %

O'T.E.D"%

@ Culls % j

Figure (1): Hatching results for different treated groups of eggs

Environmental Protection Agency by regulating
its use under the Toxic Substance Control Act
(Whistler and Sheldon 1989) and, Brake and
Sheldon 1990 who suggested the use of QA as a
hatching egg sanitizer, Sheldon and Brake
1991who proved that there was no significant dif-
ference in hatchabililty due to H,0, or formalin
fumigation, and Sander and Wilson 1999 who
recommended the use of H,0, preprations for
hatching egg disinfection.

Conculsively, the setters and hatchers by their ad

Justed temperature and humidity Provide a favora

bl ' -
€ medium for the growth and multiplication of

en

584

etrate the egg shell into the content causing 4 dis-
ease in the produced chick in addation that: such
infected eggs would be considered as a source of
infection to the other hatched chicks. According-
ly, the hatchabiliy percent may be reduced and the
hatched chick will be of low quality and vitality.
So, well-designed sanitation programme is advis
able to control the different bacterial and furgd
contaminants on the egg shell and for the selters
and hatchers. Many available disinfectants in (he
Egyptian market proved their efficiency in decol
taminating the hatching egg shell such & Hy0x
Peracetic acid and glutaraldehyde without ¢

ing negative effects on hatching resulls.

Vet.Med.J.,Giza.Vol.52,No.4(2004)
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