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Abstract

A total of forty quail egg samples were randomly collected from North Sinai and

Cairo Governorates (twenty each) and examined microbiologically. The obtained
results revealed that the mean value of Aerobic Plate Count (APC), Coliform,
Enterococci and Fungi count in egg shell were 1.4x10° + 2.6x 10%; 3x10+ 1..2x10;
4.1x10" % 5x10; 1.1x10% +3.1x10 and egg content were 2.5x10% + 1.0x10; 4x10 + 1.3x10 ;
0;0 respectlvely for Sinai quail's eggs and 1.7x10* + 6.6x10° ; 3. 7)(103 + 2.6x10%;
1.3x10°+ 2 3x10% 5 2.3x10 + 1.3x10 in egg shell and 1.4x10% + 1. 1x10% 5x10° £ 2. 1x10
6.4x10" + 2.3x10 and 3.5x10 £1.0x10 in egg content respectively for Cairo quail's eggs.
Both tialmonclla species and Bacillus cereus organisms could be isolated from Cairo
quail's eggs shell and content in an incidence of 5% and 10% respectively. While S.
auerus could be detected in 10% of the content of Sinai quail's eggs. Aspergillus PP,
could be detected in both Cairo quail's eggs shell and content, also from Sinai quail's
eggs sh:ell in an incidence of 35%, 15% and 25% respectively.
An experiment was conducted to investigate the effects of feeding blends of laying
- quail iation contaminated with aflatoxin for their residual transmission into their
eggs. The dietary treatments were zero (control), 20, 50 and 100 ug aflatoxins /kg feed.
It was concluded that laying quail's egg samples were contaminated with 0.033 ug
aflatoxins as a maximum value and 0.004 pg aflatoxins as a minimum value
respeciively for100 ug aflatoxins /kg feed. The public health importance of isolated
organi;ms and mycotoxin as well as the suggested measures for improving the quail's
egg quality were discussed.

Introduction

Quiil is a small type of bird which is breed for meat and egg production,
its meat and egg promotes body and brain development in children, best
balanced feed for pregnant mothers. Quail lays 100 — 250 eggs a year, the
quail & egg is roughly one-fifth the size of a chicken's egg and weight around
10 g, the egg shells are spotted, with colors ranging from white to brown,
they contain less cholesterol and less fat content but more phospholipids.
The proportion of yolk to albumen, at 39: 61, is higher compared to chicken
eggs. Quail's egg homogenate is devoid of any side effects and proved
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efficient against allergic asthma, seasonal hay fever and allergic rhinitis to
dust riites (25). In spite of its high nutritive value, eggs were responsible for
several outbreaks and were a vehicle for transmission of certain human
pathogens (30). Coliforms are intestinal and non intestinal inhabitants, so
their presence in food gives an index of poor sanitation as well as possible
preserice of enteric pathogen, render egg of inferior quality and unfit for
human consumption leading to ‘economic losses (1). (2) revealed that
Enterococci have been used as indicators of poor hygienic measures for
production and handling because they can grow at wide range of
tempcrature, resist drying and disinfectants as well as indicator of faecal
pollut on. While Bacillus cereus i$ an important cause of toxin- mediated
food ysoisoning of two distinct types, a diarrheal illness with abdominal pain
and \vatery diarrhea occurring ~about 8-16 hrs after consumptlon of
conta,ainated food (12).

Salmcnella may pass through the ovaries, via blood and conlammate egg
during, its formation, as Salmonella organisms pengtrated epithelial cells-
villi ¢f small intestine entering the connective tissue below, where they stay
and 1 'ultlply (23).

- The ir.gestion of staphylococcal toxin from contaminated food leads to rap1d
-appea-ance of poisoning symptoms which are vomiting, diarrhéa within (2-6
hrs), the enterotoxins. of Staphylococcus aureus are recognized as the
causaive agent of stapliylococcal food poisoning (4). ‘ :

The growth of molds on the surface of egg shells were enhanced by

" humid conditions during storage causing spoilage of egg, farthermore some
strain: of molds are capable of forming toxins that cause mycotoxicosis and
cancets among consumers. Moreover, Aspergillus species may induce
pulmcnary aspergillosis, skin infection, nasal infection as well as nail and
external ear infections. Molds are recognized as major contaminant of many

grain¢ used for poultry diets. They contaminate crops before harvest or

invade feedstuffs of laying hen during processing, transport or storage
particdlarly in tropic areas. They produce a variety of mycotoxins having
biological and toxicological effects on laying hens and human (32).

In Egypt, quail's egg are now being marketed through many supermarkets,

therefore the number of consumers has greatly increased. So, the purpose of
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such "vork was to assess the quality of quail s egg in North Sinai and Cairo
gover.iorates by microbiological and aflatoxin examination.

Material and Methods

1- Saraples collection: A total of forty samples, twenty quail's eggs from

North Sinai Governorate and twenty quail eggs from Cairo Governorate. -
2- Samples preparation: for both egg shells and egg content according to

3) .
~ 3- Miurobiological examination for:

- Acrobic Plate Count according to (3).

- Celiform count (21).

- Erterococci count according to (35).

- Fu'ngi count were adopted by the technique descrlbed by (18).
4- Pat)ogens isolation:

- Isclation of Salmonela accordlng to (24).

- Isclation of Bacilus cereus (35).

- Isc:lation of Staphylococcus aureus (24).

- Isc lation of and identification of Aspergilus flavus and Aspergilus

p.rasiticus  according to (38).

5- Exerimental determination of aflatoxin transmission to quail’s eggs.
Forty laying quails were assigned into four experimental groups. Initially
the qoails were maintained a week for adaptation and they were fed a
conveitional meal basal diet previously screened for aflatoxins and
formt'lated to meet or exceed all the nutritional requirement of laying quails.
The d:etary treatments were: zero (control), 20, 50 and 100 ug/kg aflatoxins
/kg fe=d for 60 days. Each treatment group consisted of three replicates.
Eggs »er experiment were collected and recorded on days 1, 10, 20, 30, 40,
50 an:l 60 of the intoxication period and aflatoxin in quail eggs and feed
were ‘ubmitted to quantification analysis by the method recommended by
(5). L 1ta were analyzed with the Analysis of Variance (ANOVA) according
to (4() using Mstatc program. When 51gn1ﬁcant differences (P<0.05) were
detect:d.
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Results

Table €1): Statistical and analytical results of microbiological examination of North
Sinai g__uail's egg samples.

North Sinai quail's egg shell North Sinai quail s cgg
Count content
No. of No. of Mean
positive | % Mean + S.E. positive | % S.E
samples | _ samples o
r 3 2 2.5x10°
i APC 20 100 [1.4x10°+2.6x 10 _12 60 +1.0x10
Coliforms| 11 | 55 | 3x10+12x10 9 45| 4x10=
| 1.3 x10
| Cnterococi| 5 | 25 | 4.1x10% +5x10 0 0 0
|_Fungi 8 40 | LIx10*+3.1x10 | _ 0 0 0

Table 2): St;tistical and analy_tical results of microbiological examination of Cairo

quail s egg samples. -
Cairo quail s egg shell Cairo quail s egg content
~ount No. of No. of
- positive | % | Mean+ S.E. | positive | % | Mean+S.E.
| samples ' samples .
| APC 26 100 (1.7x10%+ 6.6x10°| 15 75 |1.4x10% 1.1x10}
Coliforms | 15 75 B.7x10° £ 2.6x10% 13 65 |5 x10" = 2.1x10
[Enterococi| 10 | 50 [1.3x10°+2.3x107] 4 20 [6.4x107  2.3x10
Fungi 13 |65 2.3x10 1:1.3x10 7 35 [3.5x10 + 1.0x10
Table ¢3): Incidence of isolated organisms from quail's egg. o
! Microorganism | North Sinai quail s eggs Cairo quail s egps
Egg shell | Egg conient | Egg shell | Egg content
No. | % | No. % | No.| % | No. | %
Salmonella 0 0 0 0 0 0 1 {5
Bacilus cereus 0 0 0 0 2 110 0 0 |
Staph. aureus 0 10 2 10 0 0 0 | 0 |
Aspergilus spp 5 25 0 0 7 |35 3 15 |
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Table (4': Aflatoxins transmission in quail s egg durmg 60 days of the cxpenmcnt
(ug/kes.

Aflatoxin | 1*Day 10" 20% | 30%day | 40" 50" 60"
in quail s day Day quail s day day day
quail s egg quails | quails egg quails | quails | quails
ration ege egg egy ege | egg |-
Zero ND ND ND ND ND ND ND
|_(control) :
20 ug'kg ND | ND ND ND ND 0.002 0.004
| 50 ug/keg ND 0.00S 0.006 0.008 | 0.009 0.011 0.013.
100 ug/kg ND 0.015 0.019 0.024 | 0.028 | 0.030 .| .0.033 .

ND: 1ot detected

Discussion

As far as we know, little available literatures dealing with the
microvial examination of quail’s eggs, 1t was hard to discuss the
aforementioned results but generally several authors in Egypt and .all over
the world reported on the microbiological contamination of birds eggs. 90 %
of nevly laid eggs were free from microorganisms-as conalbumin, one of-
thc ihibitory substance present in egg wbite plays a major role for |
preventing the growth of Gram-negative spoilage bacteria (20).Sources of
egg contamination are numerous such as after laying, the shells soon
beconie contaminated with a variety of organisms by faecal matter from
bird, *hrough nest, dust, handling and perhaps by the material in which the
eggs are backed, the faecal material enhances contaminatton of eggs
imme:liately following the ovipostion (9 and 44). '

Data obtained from tables (1,2) showed that mlcroorgamsms count
range from 1.4x10° + 2.6x 107 ; 3x10+ 1.2x10; 4.1x10%* = 5x10; 1.1x10°
+ 3.1x10 ; 1.7x10" + 6.6x10° ; 3.7x10° % 2. 6x102 1.3x10% 2.3x10% and
2.3x10% & 1 3x10 of North Sma1 and Cairo quail’s eggs shell respectively
were early similar to those reported by (22) for Cairo quail eggs, but
highe: than recorded by Sinai quail s eggs, while the higher results were
summarized by Moats (1979) who found that the level of bacterial
contarination ranged from 2.1x10’ to 5.11x10%shell, while Coliforms and
Enterccocci count were, 5-2.0 x10° and 25 -22 x10%/shell. respectively. (41)
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reported that fresh eggs usually contain less than 10 microorganisms /g and
seldora 100 /g. 95% relative humidity surrounding an egg increases mold
and bucterial growth on the shell followed by microbial penetration through
the sk=11 pores, so water either as vapor or liquid appeared to be essential for
microoial penetration of the egg shell, although the protection provided by
cuticle last at least up to 96 hours after the egg laid (43 and 8).

The data in tables (1,2) showed that the mean values for APC,
Coliforms, Enterobacterace and Fungi for North Sinai and Cairo quail s egg
conte~t were 2.5x10% £ 1.0x10; 4x10 % 1.3x10; 0; 0; 1.4x10” + 1.1x10%
5x10* % 2.1x10; 6.4x10* £ 2.3x10 and 3.5x10 % 1.0 x10 respectively. The
preser.ce of these microorganisms in egg content explained by (27) and (10)
who raentioned that the infection of eggs occur during egg formation by
Staphrlococci, while Salmonella and molds penetrated through egg shells
duriny, storage also; egg yolk provided an excellent medium for microbial
growt'1 and considered as sporadic vehicle of food borne diseases.

From the obtained data in table (3)fungi were predominate on the
quail : egg shell and egg content of Cairo quail s egg this may be due to the
prevaience of Aspergillus spp, and other fungi were dominating at Cairo
atmosohere (16), giving the chance for molds penetrate the shell during
storag~. Thin some of the isolated molds induce certain undesirable changes
in the egg content while others may constitute a public health hazard (27).
Fungi absence in North Sinai quall s egg content agree with that reported by
(29) who found that no mold and yeast were recovered from the egg
conterts. Staphylococcus aureus isolated from: quail's egg content in
percertage of 10%, in similar result with (15), the presence of
Stapk;lococcus aureus in eggs, particularly liquid eggs, is due to re-
infection by human (6).

Salmcnella can be detected from Cairo quail's egg content in percentage of
5 % as the contamination of egg with salmonella can occur in several ways:
faeces* contaminate egg shell, cracked shell, may be also internally, prior
shell formation via transovarian transmission, also Salmonella can not
invade: the shell surface unless the relative humidity is low 97% (11 and 17).

- The results achieved allow concluding that Cairo quall s eggs proved

to be highly contaminated with many organisms than Sinai quail's eggs,

Third 1-ter. Sci. Conf., 29 Jan.- 1 Feb./ 2009, Benha & Ras Sudr, Egypt Fac. Vet. Med
_ (Moshluhor) Benha Univ

219



Benha Vet. Med. J., Special Issue, Feb., 2009

these bacteria under bad storage and mishandling may lead to economic
losses through spoilage of quail eggs, as well as constitute a public health
hazard.

Liver was the major organ that could be damaged by aflatoxin exposure;
such ‘lamages affect the cell metabolism and lead to a decline in the bird
produ:tivity and economic loss. Aflatoxins could withstand both boiling and
gastri: acid. o
Durinj the experimental period, laying quails were healthy, and the
aflatoxins had no apparent effect on feed intake or egg production. Although
effect; such as decrease or stopping of egg production have been
demoustrated in previous studies involving diets wnh aflatoxins levels
above 600 ug / kg of ration (26). :

From table (4) aflatoxins were detected in the eggs of laying quails -
given 100 ug /kg feed, at levels that ranged from 0.010 to 0.032 ug aflatoxin
(average: 0.020 ug aflatoxin) during 60 days of experiment compared with
contrcls. The percentage of aflatoxins was higher in egg samples from
groups receiving 100 ug of aflatoxin. A decrease in. aflatoxins were
observed only in birds fed 20 ug/kg of aflatoxin, the same results obtained
by (14). The results indicate that the feed to eggs aflatoxin transmission
ratio “vas approximately 5000:1, emphasizing the impcrtance of controlling
aflato:cin levels in rations for laying hens. This finding was consistent with
(34) a5 aflatoxin residues were detected in the eggs of hens given 500 ug/kg
feed, at levels that ranged from 0.05 to 0.16 microgram/kg. Also, egg
production and average egg weights were not affected in the groups
recein ‘ng aflatoxin -contaminated rations. (45) also found that quails fed a
diet containing 3310 ug of aflatoxin By and 1680 ug of aflatoxin B, / kg
feed,  flatoxins transfer to the eggs reaching maximum levels after 4-5 days.
The b ean values for combined residue levels in eggs were less than 0.5 ug
aflatoins. These results explain why we did not find aflatoxin residue in
exam’ aed egg samples in 1% day of experiment. Our finding were consistent
also v.ith (46) who reported that aflatoxins can be carried over from feed to
eggs 1.1 ratios ranging from 5.000 : 1 to 66,200 : 1 and even to 125, 000 : 1.

' These contrasting results may be ascribed to the administration of
conta;ainated feeds containing aflatoxin with different level of toxicity. The
variat'on of aflatoxin residue in eggs of laying quails confirm that only
Third Ister. Sci. Conf, 29 Jan.- 1 Feb./ 2009, Benha & Ras Sudr, Egypt Fac. Vet. Med.
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small quantities of aflatoxins are likely to be deposited, while the majority
were letoxicated and /or stored in liver and other tissues such as ovary,
kidne’, muscles and excreted in excreta in agreement with (42), (28), (26),
(7), (39) and (37). Also, aflatoxin may cause relevant lesions such as
patho:natomical and histopathological changes in liver, kidney and ovaries.
The cvaries showed follicular atresia which has a detrimental effect on egg
production (19, 14 and 36).

- Aflatoxin can be localized in the body especially the oviduct and
desced in the egg content which then consumed by human beings leading
to daagerous diseases (27).The prolonged administration of aflatoxins in
egg even in small amounts may cause public health problems due to its
accun: ulative effects for egg consumers as concluded by (13) and (33).

To promote safety, egg quality assurance programs, which stimulate
actior:s for all aspects of egg production to reduce the risk of egg becoming
contarainated with aflatoxins. These actions include making efforts to
ensure that quail feeds are mycotoxin free, as wjll as strict hygienic
measures should be adopted during handling of quail eggs especially in
Sinai Governorates area as was promised to Egyf)t by the Prophet in an
excellent manner for a long time.
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