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Ever since the days of Edwina Currie
and the ‘salmonella in eggs’ scare sal-
monella has been to the fore in the

British consumer’s mind. This resulted in
one of the great success stories of modern
poultry production – the cleaning up of the
British table egg flock and the adoption of
the Lion Code. Vaccination against salmo-
nella played a key role in this.
However, in recent times salmonella food
poisoning incidents related to the consump-
tion of eggs have been seen including some
in hospitals associated with the consumption
of imported eggs. In order to ascertain the
real picture the British Food Standards
Agency undertook an extensive survey of
non-UK eggs between March 2005 and June
2006. The results of this survey have just
been produced and we will reflect on them
in this article.

This survey had three key objectives and
these were:
lTo estimate the prevalence of salmonella
in non-UK raw shell eggs at retail level.
lTo identify the serotype and phage types
present in non-UK raw shell eggs on retail
sale and to determine the susceptibility of
the isolates to antimicrobial drugs. 
lTo establish any associations between
country of origin of eggs and the presence
of particular serotypes or phage types of sal-
monella.
In this survey a total of 1,890 boxes of six
or more eggs were sampled from retail
premises in London and the north west of
England. Of these, 145 boxes contained
eggs that had visible cracks and these were
not included. In addition, one box was
rejected because of a lack of information.
Thus 1,744 samples were tested.
Some two thirds of the eggs were from

Spain, 20% from France, 7.4% from Holland,
2.6% from Germany and the remainder
came from Portugal, Ireland, Belgium or
Poland. Previous UK surveys have shown
higher rates of salmonella contamination in
non-UK eggs than UK eggs.
Overall, 157 samples were contaminated
with salmonella of which 136 contained
Salmonella enteritidis. Of these 157 samples
which were shell positive, 10 had salmonella
positive egg contents and six of these con-
tained two different salmonella serotypes.
Thus, a total of 173 salmonella isolations
were made. The salmonella serotypes iso-
lated are summarised in Table 3. The major-
ity (83.2%) of these isolates were resistant

to one or more antimicrobial drugs and
most of these were resistant to nalidixic acid
with a reduced susceptibility to ciprofloxacin
(78.6%).
It is not unusual for salmonella to be in the
environment so some shell contamination is
to be expected. However, positive egg con-
tents are suggestive of systemic infection in
the birds that laid the eggs implying that
some of the supplying flocks were infected
with salmonella.
The results are summarised in the tables
and figure that accompany the article.
Based on a survey of 1,744 acceptable
samples of non-UK eggs purchased in
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Table 2. Regional distribution of non-UK eggs in the survey.

Country of origin                               Region                                               Total No.
London                           North West                 of pools of eggs

No. % No. % No. %

Belgium 12 0.7 1 0.9 13 0.8
France 348 21.2 0 0.0 348 20
Germany 20 1.2 25 23.8 45 2.6
Holland 55 3.4 74 70.5 129 7.4
Ireland 23 1.4 0 0.0 23 1.3 
Poland 4 0.2 0 0.0 4 0.2
Portugal 25 1.5 0 0.0 25 1.4
Spain 1,152 70.3 5* 4.8 1,157 66.3
*The lack of Spanish eggs in the north west of England was due to a large importer
who only sourced eggs from vaccinated flocks.

Country         Pools of eggs No. pools 
No. % salmonella

positive
Belgium 13 0.8 0
France 348 20 2
Germany 45 2.6 0
Holland 129 7.4 0
Ireland 23 1.3 0
Poland 4 0.2 1
Portugal 25 1.4 0
Spain 1,157 66.3 154

Table 1. Country of origin of non-UK
eggs and number salmonella positive.

Sero/ No. positive No. positive Total positive
phage type pools pools pools
S. enteritidis 
(all types) 140 7 147
PT1 116 6 122
PT6a 5 0 5
PT6d 1 0 1
PT7 7 0 7
PT34 2 0 2
PT37 1 0 1
PT53 1 0 1
PT56 5 1 6
PT non-conform 2 0 2

S. braenderup 1 0 1
S. infantis 1 0 1
S. mbandaka 11 3 14 
S. panama 1 0 1
S. rissen 2 0 2
S. unnamed 6 0 6
S. weltevreden 1 0 1
Total 163 10 173    

Table 3. Salmonella serotypes and phage types recovered from non-UK eggs.
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London and the north west of England dur-
ing 2005-2006 the total weighted prevalence
estimate for all salmonella species detected
in non-UK eggs was 3.3% and the estimated
prevalence for S. enteritidis was 2.6%.
S. enteritidis PT 1 had not been found in
previous UK surveys but has been detected
previously in recent years in the UK in
Spanish eggs.
In both Spain and the UK S. enteritidis PT

1 has shown the greatest increase in number
of cases of human infection.
It is postulated that in Spain S. enteritidis
PT1 are occupying the biological niches pre-
viously occupied by PT4, although further
work will be needed to prove this to be the
case. Most of the S. enteritidis isolates from
Spanish eggs were resistant to nalidixic acid
with a concomitant decreased susceptibility
to ciprofloxacin. These resistance profiles
were also found in S. enteritidis isolates

from Spanish eggs associated with multiple
common source outbreaks of S. enteritidis
food poisoning in man in 2002-2004.
Previous surveys have shown antimicrobial
resistance is uncommon in UK produced
eggs.
The role of fluoroquinolone use by doc-
tors in human patients and by veterinarians
in Spain probably explains the situation and
begs questions about the implementation of
the EU harmonised rules for salmonella con-
trol, under which antimicrobials should not
be used except under very limited circum-
stances.
Couple this to the fact that 129 of the 154
salmonella contaminated samples were
associated with one egg packing station in
Spain, which in turn was supplied by three
farms, and one has to ask whether this is a
Spanish problem or a problem associated to
just this one packing station and its supply
flocks?                                                         n

Egg details                              No. of pools of eggs examined                 No. of pools 
No. % salmonella positive

Production type
Barn 2 0.1 0
Cage 1,329 76.2 132
Free range 411 23.6 25
Not known 2 0.1 0

Egg size
Small (<53g) 8 0.5 0
Medium (53-63g) 948 54.4 55
Large (63-73g) 680 39.0 95
Extra large (>73g) 9 0.5 3
Not marked 99 5.7 4

Pack size
6 1043 59.8 99
10 385 22.1 46
12 65 3.7 3
18 117 6.7 5
24 7 0.4 0
30 43 2.5 0
Tray of 30 63 3.6 4
Tray of 36 18 1.0 0
Box of 360 3 0.2 0

Appearance of eggs
Clean 336 19.3 5
Dirty 1,403 80.3 152
Not known 5 0.3 0

Table 4. Production details of non-UK egg samples and positive pools.

Fig. 1. Effect of egg age.
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