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Abstract
Salmonella species are well-known long-standing foodborne human pathogen that demonstrate long-term
survival in/on dry or low-water activity (aw) in foods. Salmonellosis caused by ingestion of contaminated
powdered infant formula has been reported nationwide. In recent years, 8 reported outbreaks of Salmonella
infection in infants have been linked to the consumption of powdered infant formula. Outbreaks of
Salmonellosis due to contaminated PIF are likely to be under-reported nationwide even in Albania.
The aim of this study was to investigate the potential existence of Salmonella spp. in canned powdered infant
formula in Albania. During two years investigation Salmonella spp was on the focus and was detected in 1 out
of 70 analysed samples (1.43%). The strain of Salmonella spp. was biochemically identified by the analytical
profile index (API 20 E) system and poly A, H, and Vi antiserum.
Food safety criteria are laid down in EU regulation “EC No. 2073/2005” for Salmonella spp. in dried infant
formula and dried dietary foods for special medical purposes intended for infants. These criterias are transposed
to Albanian Legislation.
A laboratory-based on food-borne disease surveillance systems is needed in terms of strethening control and
reducing the risk of exposure.
Keywords: Salmonella spp., outbreaks, RASIFF, food microbiology criteria.

1. Introduction
Opinions on the microbiological risks in infant
formulae and follow-on formulae issued by The
Scientific Panel on Biological Hazards (BIOHAZ
Panel, EFSA) came to the conclusions that Salmonella
and Enterobacter sakazakii are the micro-organisms
of greatest concern in infant formulae and formulae
for special medical purposes [6].
According to Centers for Disease Control and
Prevention (CDC 2004) is estimated that the incidence
rate of Salmonellosis (from all sources) among infants
is 139.4 cases per 100 000. It was reported to be more
than eight times greater than the incidence across all
ages in the United States of America [5].
In addition during the last decade Rapid Alert
for Food and Feed System (RASIFF) have been
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reported four contaminated cases of infant formula
with Salmonella. Outbreaks of Salmonellosis due to
contaminated PIF are likely to be under-reported.
Over the two last decades, have been published
multiple reports which
associate
bacterial
contamination of dried formula with infection in
infants fed with these products. Salmonella species as
members of Enterobacteriaceae family have been
identified in most of these outbreaks.
The most recently Salmonella
outbreaks
conclude the association with powdered infant
formula consumption. These outbreaks are caused by
different serotypes such as S. enterica, S. kedougou,
S. derby, S. tennessee, S. bredeney, S. aaling. S.
virchow, S. anatum and S. agona [1,10, 11, 12, 13, 17,
18, 20, 21].
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Table 1 History of Salmonellosis outbreaks and their serovars linked with Powdered Infant Formulae (19852008)
Salmonella
serotype
ealing

No. infants
affected
48

Vehicle
PIF

Location
UK

Year
1985

Reference
Rowe et al., 1987

tennessee

>3

PIF

USA, Canada

1993

CDC, 1993

virchow

48

PIF

Spain

1994

Usera et al., 1996

anatum

17

PIF

UK, France

1996-7

Threlfall et al., 1998

london

30

PIF

Republic of Korea

2000

Park et al., 2004

agona

141

PIF

Frace

2005

Brouard, C., E. Espie, et
al. (2007)

kedougou

21

PIF

Spain

2008

Soler, P., S. Herrera, et
al. (2008).

enterica

3

PIF

France

2008

Jourdan, N., S. Le Hello,
et al. (2008).

During food processing might occur
a
significant food safety risk when a certain
contamination takes place. The food such as PIF
even with low-moisture is in risk during storage. The
degree of demage is depended on factors such as
storage temperature and product formulation [16].
Poor sanitation practices, not adeguate
equipment design and low ingredient control are other

factors that contribute in cross contamination of
powdered infant formulae.
The heat resistance of Salmonella is affected by
many factors, such as serotypes , previous growth,
storage conditions, physical and chemical food
composition, media types . In general Salmonella
rezistence against heat increases with the moisture
reduction[16].
Supermaket
37% (26/70)

Hospital 24%
(17/70)

Pharmacy;
17% (12/70)

Grocery 22%
(15/70)
Figure 1. Sample source (n=70).

2. Material and Methods
2.1. Sampling
During the two years study, 70 unopened
canned PIF were ramdomly collected at grocery shops
(21%), hospital (24%), supermarket (37%) and
pharmacy (17%). Every month were transported three
samples. The sampling distribution is shown in the
figure 1.
In accordance with criteria of PIF producers are
analyzed two category of samples. The first category
is composed from designated PIF for neonates and
237

children aged one year old (n=40) and the second
category aged from 1 to 3 years old (n=30).
Samples were prelieved by food authority
officers and by the controllers of Food Business
Operators. Samples were transported to Food Safety
and Veterinary Insitute (FSVI “Dr. Bilal Golemi”) at
the lab of Food Miicrobiology.
Our test results shown a positive sample
tested for Salmonella spp. Only one sample out of 69
(98,6%) was considered unsatisfactory for Salmonella
spp. ( based on microbiological criteria specified in
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Commission Regulation (EC) No. 2073/2005 for
foodstuffs [6].
2.2. Sample preparation and incubation
A classical culture method for detecting
Salmonella spp was performed using Stadard method
such as ISO 6579: 2002/Corr1: 2004 [2] that include
four steps (pre-enrichment in non-selective liquid
medium; selective enrichment in liquid media; plating
on selective media; serological and biochemical
identification of suspected colonies).
Samples of 25 g weight were transfered on
liquid buffered peptone water at 37°C ±1°C for 18 ±2
hours. After being passed on non-selective preenrichment stage the samples were inoculated on
Rappaport-Vassiliadis with soya (RVs), and on Muller
Kauffmann medium with Novobiocine (MKTTn) in
the amount of 0,1 mL and 1,0 mL. The following
procedure was respectively the incubation on 41,5°C
±1°C/24 ±3 hours for RVs and 37°C ±1°C/24 ±3
hours for MKTTn.
Further we set the samples on two different
selective media such as XLD (Xylose Lysine
Deoxycholate) Agar and Hectoen agar and incubated
on 37°C ±1°C/24 ±3 hours.

At the end of the incubation we identified five
suspected colonies which were selected from each
plate. These colonies were plated on the media with
nutrient agar. After we followed the biochemical and
serology examinations. Following carefully
the
protocol, we used simple biochemical test using
Triple-sugar iron agar and urea agar as well as
Analytical Profile Index 20E tests (Biomerieux). In
accordance with the biochemical features ( presence
of somatic O, capsular Vi and flagellar H antigens
(Becton Dickinson), the selected cultures were
classified as Salmonella strains.
3. Results and Discussion
The microbiological results of 70 PIF samples
are shown in table 2.
The test results identified that 69(98,6%) of
canned PIF were found in hygienic condition,
respecting the microbiological food criteria. Only one
sample (1,4%) taken from supermarket was found
unsatisfactory.(based on Albanian Food Regulation).
Table 2. Prevalence of Salmonella spp. in
PIF during years (2013-2015) (n=70).
Result

Salmonella spp. /25g

Absent

69 (98,6%)

Present

1 (1,4%)

In our study we identified that the prevalence of
Salmonella spp. in powdered Infant formulae was
1,4%. Taking in consideration that in our country
Salmonella serotyping is not routinely performed,
identification of diffused outbreaks could be difficult.
In recent years manufacturers ( of powdered
infant formulae) have implemented strategies to
control Salmonella spp. and to reduce risk of
exposure.
4. Conclusions
Powdered infant formulas are not sterile
products and may contain low levels of Salmonella
spp.
Routine microbiological investigations are
insufficient to detect a low-grade contamination,
which may cause serious illness and outbreaks among
infants and children. However, in our study we have

Figure 2. Flow diagram. Detection of
Salmonella spp. in powdered infant
formula(PIF)
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identified a higher prevalence of this pathogen
compared with surveys in European countries.
Some Salmonella serotypes have the potential
to cause illness at very low doses, which may be a
specific concern for infants, particularly those in the
high-susceptibility
category
(premature,
low
birthweight, immunocompromised). However, given
the thermal resistance of Salmonella, reconstituting
PIF at a temperature of >70°C or using commercially
sterile formula or fortifiers, would provide a high
level of protection against Salmonella infection from
these foodsources.
The safe production of powdered infant
formulas is depended on the hygienic level maintance
and the control. The control of this food requires a
multidimensional approach in which manufacturers,
regulators, and caregivers to infants can all play a
role.
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