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Abstract: 
Powdered Infant Formulae (PIF) is considered a breast-milk substitutes in neonates. Within the last year due to 
changes of socioeconomic status of Albanian`s mother and their health conditions there is an increasing demand 
for this product. Powdered Infant Formulae (PIF) is not considered a sterile product and sometimes during 
product processing, it can be contaminated with harmful bacteria such as Enterobacter sakazakii (Cronobacter 
sakazakii), which can lead to food-borne illness in neonates and infants. The aim of this study was to identify 
possible presence of Enterobacter sakazakii (Cronobacter sakazakii) in caned PIF. Overall of 60 samples were 
collected and tested during the period 2013.Analysis was performed using standard method ISO/TS 22964: 2006 
in line with EU Regulation 2073: 2005 for official controls. No infant formulae powders (n=60) were found to 
contain Cronobacter sakazakii, meanwhile only one sample was found contaminated with Enterobacter 
agglomerans (Pantoea agglomerans), which demonstrate a potential risk for public health. This result should 
alert food safety institutions and competent authority to implement legislation as well as monitoring plan related 
to powdered infant formulae. 
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1. Introduction 

Powdered Infant Formulae (PIF) is a breast-milk 
substitutes which is created for children at the first 
and the second stage of growth (till 40 days/till 12 
months). Powdered Infant Formulae is considered a 
food for specific health or social conditions. It 
becomes necessary to use because it is designed to 
replace all the nutritional value of breast milk, but 
there are significant differences in the composition of 
it's chemical-physical and nutritional values compare 
to breast milk. It doesn't contain immunoglobulin. The 
most commonly used infant formulas contain purified 
cow's milk whey and casein as a protein source, a 
blend of vegetable oils as a fat source, lactose as a 
carbohydrate source, a vitamin-mineral mix, and other 
ingredients depending on the manufacturer [4]. Cow's 
milk whey is not considered sterile and sometimes 
after reconstitution it became a good media for 
microorganisms. In some cases cow's milk whey is 
substitute by soya. 

According to Commission Regulation (EC) No 
2073/2005 on microbiological criteria for dried infant 
formulae and dried dietary foods for special medical 
purposes intended for infants below six months of 
age, Enterobacter sakazakii (Cronobacter sakazakii) 
should be absent in 10 g during their shelf-life [6]. 

Cronobacter sakazakii was isolated from a 
variety of environmental samples as well as food from 
animal and non-animal origin such as rice seeds, 
spices, milk powder, cheese, minced meat, sausage, 
bread, soybean curd, and vegetables. 

Cronobacter sakazakii is one of the most 
thermotolerant members among Enterobacteriaceae 
found in dairy products because the D-value at 720C 
for C. sakazakii is 1.3 sec compared with 0.22 sec, 
0.16 sec, and 0.07 sec for Salmonella typhimurium, 
Escherichia coli, and Campylobacter jejuni [13]. 

Cronobacter sakazakii cells at stationary phase 
were found to be more resistant against osmotic and 
dry stress than Escherichia coli, Salmonella and other 
strains of Enterobacteriaceae tested [7]. High 
desiccation resistance also allow them to survive in 
dried infant formulae even its water activity is as low 
as 0.2 [13]. Cronobacter sakazakii strains can grow 
between pH 4.5 and 10 in BHI broth at 370C [7]. 

Cronobacter sakazakii represents a significant 
risk to the health of children. This bacteria is an 
emerging opportunistic pathogen that is associated 
with rare but life-threatening cases such as meningitis, 
necrotizing enterocolitis, and sepsis in premature and 
full-term infants. Due to associated high mortality; 
prematures, neonates, low birth weight neonates, 
infants born from mothers HIV positive and children 
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less than 1 year are the major identified groups at risk 
[10, 12]. 

In 2002 International Commission on 
Microbiological Specifications for Foods [1] has 
classified C. sakazakii as a serious risk for a small part 
of the population. Based on increasing number of 
cases of illness, in 2004, the Food and Agriculture 
Organization of the United Nations (FAO) and the 
World Health Organization (WHO) jointly convened 
an expert meeting on C. sakazakii for an overview of 
risk assessment in powdered infant formulae. Only the 
last four years, 9 cases of contamination with C. 
sakazakii at Rapid Alert System for Food and Feed 
(RASFF), Poland 4 notiffication, Belgium 2 
notiffication, Spain 1 notiffication, Cyprus 1 
notiffication, Netherlands 1 notiffication have been 
reported. Based on scientific publications possible risk 
of microbial contamination and critical point of 
powdered infant formulae might be associated with 
industry production (type of manufacture, 
microbiological quality of raw materials and filters, 
pasteurization process) as well as the use preparation 
(hospital, mother`s care or in the home). 

Implementation of Good Manufacturing Practice 
(GMP), Good Hygiene Practice (GHP) of Risk 
Assessment and control of CCP aims to identify, 
control and manage possible contamination of PIF. 

Referring to Reg 2073/2005 is required to carry 
on official controls for the presence of C. sakazakii in 
Powdered Infant Formula [9]. 

2. Material and Methods 

2.1 Sampling 

For the implementation of this part of the study a 
total of 60 samples powder infant formulae was 
examined. All analytical samples were performed by 
standard operating procedure ISO/TS 22964: 2006 [2] 
as recommended in case of official control. Analytical 
samples were collected during 2013 from closed can 
of powdered infant formulae of "FRISO"( trademark 
powdered milk for children less than 1 year). They 
were randomly chosen and were collected based on 
monthly frequency. They were transported in 
environmental condition to the laboratory of food 
microbiological control (FSVI). The same day of their 
arrival at the laboratory, bacteriological analysis of the 
samples for determination of Cronobacter sakazakii 
were carry out. 

2.2 Sample preparation and incubation 

Each analytical sample, considered of 10 g 
powder taken aseptically from representative sample 
was homogenized with 90 ml primary enrichment 
broth medium, Buffered Peptone Water (BPW) and 
was incubated for 18h ± 2h at 37 ± 10C. After 
incubation, 0.1 ml of pre-enriched culture were 
transferred into tubes containing 10 ml of enrichment 
broth medium, Modified Laurylsulfate-Tryptose 
Vancomycin broth (mLST/v) and were incubated for 
24h ± 2h at 44 ± 0.50C. Following incubations, a loop 
full from most/v, primary enrichment culture, was 
streaked on one selective solid plate Enterobacter 
sakazakii Isolation Agar (ESIA). Incubation of 
inoculated ESIA agar plates was done at 44 ± 10C for 
24 h ± 2. Examination of the plates for the presence of 
presumed colonies of C. sakazakii was carrying out by 
discriminate typical colonies (1-3 mm blue-green 
colonies) from other colonies (colorless, straw or 
purple colonies). From each selective medium at least 
five blue-green colonies were selected for 
confirmation and transferred onto agar plate 
Trypticase Soy Agar (TSA) at 25 ± 10C for 46 ± 2 h. 
Typical colonies in TSA are yellow pigmented. Pure 
culture were tested further by oxidase test and 
identified by biochemical test using API 20E 
(Biomeriux, France). 

3. Results and Discussion 

Based on our knowledge, this is the first study 
concerning Cronobacter sakazakii in food from 
animal and non animal origin in Albania. In this 
study, no Cronobacter sakazakii were found in 
products intended for consumption by infants less 
than 6 months. At present, regulations for 
Cronobacter (E. sakazakii) only exist for dried infant 
formulae and dried dietary foods for special medical 
purposes intended for infants below 6 months of age 
[6]. 

Enterobacter agglomerans (Pantoea 
agglomerans) was isolated during this study in one 
sample. Similarly, Pantoea agglomerans produced 
yellow pigment colonies like C. sakazakii but was 
distinguished by C. sakazakii based on biochemical 
test API 20E and α-glucosidase enzyme production. It 
is considered group “B” organism “causality 
plausible, but not yet demonstrated” [3]. Thus, it has 
not been convincingly shown, either 
epidemiologically or microbiologically, to be the 
vehicle and source of infection in infants [11]. 

4. Conclusions 
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This situation have proved once again important 
facts that this food category is not considered sterile 
and infant-food industry have difficulties to maintain 
optimal microbiological parameters of powder infant 
formula. On the other side there is a necessity to train 
laboratory staff, to inform employees especially those 
who work at health care centers (pediatric hospitals, 
maternity) where PIF is more accessible. Another way 
to maintain good quality of PIF is to do awareness 
campaigns with young mothers who prepare liquid 
milk from PIF at home. 

Despite preliminary and ongoing results of our 
study as well as global statistics of recent years is a 
strict obligation to implement Reg.CE 2073/2005, 
from the state institutions in order to undertake 
national food safety monitoring plans. 
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