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Enterobacteriaeceae and Escherichia coli are more fre-
quently used to assess enteric contamination (Ghafir et al., 
2008). Enterobacteriaceae are defined as Gram-negative, 
glucose fermenting, oxidase negative, usually catalase-pos-
itive and nitrate reducing organisms. This family includes 
many bacteria associated with faeces, but also many non-
faecal organisms (Schaffner & Smith, 2004). Salmonella, 
Proteus, Escherichia coli, Klebsiella, Shigella, Morganel-
la, Enterobacter, Citrobacter, and Serratia belonging to 

The proliferation of Enterobacteriaceae on poultry carcas- 
ses has been routinely linked to inadequate or unhygienic 
processing or inappropriate handling or storage conditions 

(Whyte et al., 2003). The family Enterobacteriaceae, in-
cluding Escherichia coli, Salmonella spp. and Klebsiella 
spp. are a major or secondary pathogens poultry produc-

-
terobacteriaceae family is divided into three groups on the 
basis of lactose fermenter as follows: I-lactose ferment-
ers, such as Escherichia coli, Enterobacter spp., and Kleb-
siella spp.; II-late lactose fermenters, such as Citrobacter 
spp. and Serratia spp. and III-lactose nonfermenter, such 
as Edwardsiella tarda, Hafnia, Morganella morganii, Pro-
teus spp., Providencia spp., Salmonella spp., Shigella spp., 
and Yersinia  
Enterobacteriaceae are distributed widely in nature and in 
the gastrointestinal tract of humans, other mammals, and 
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The Enterobacteriaceae family is a very diverse group of microorganisms. Especially, it contains in its composition a unit 
of a pathogenic nature causing serious illnesses and health problems of people and animals. They are a huge problem in the environ-
ment of animal husbandry, processing and waste management.

The purpose of this work was to determine the amount of contaminants with Enterobacteriaceae bacteria species after the slaughter 
of different poultry species. The study used a pre-selective propagation technique on MacConkey’s liquid medium. To confirm the 

tests allowed for calculating the MPN and the titre of tested bacteria group. Tested samples contained feather waste after slaughter 
of poultry, i.e. chickens, ducks, geese and turkeys. Material was collected at different dates from three poultry slaughterhouses in 
Western Poland.

Based on the results obtained, the numerous presence of Enterobacteriaceae family bacteria has been confirmed in the waste feath-
ers of various poultry species following the slaughter. The number of Enterobacteriaceae bacteria differed significantly in different 
materials and dates of measurement, which could be due to the heterogeneity of the animals supplied to the plants.

 Enterobacteriaceae, waste poultry, feathers.
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2007; Mainali et al., 2009). They are found in soil, water, 
fruits, meats, eggs, vegetables, grains, flowering plants and 
trees, and in animals from insects to human (Brenner et al., 
2005). Total Enterobacteriaceae count and total coliforms 
count are more frequently used to assess enteric contami-
nation and commonly used in slaughterhouses as indicators 
of faecal as well as environmental contamination (Gonza-

-

et al., 2006). Chicken feather is organic waste that accumu-
lated in bulk quantities as a by-product in poultry industry. 
In general, each bird has up to 125 gram of feather (Lak-
shmi et al., 2013) that represent 5–7% of the total weight 

-
while, more than 400 million chickens being processed 
every week worldwide (Lakshmi et al., 2013) hence the 
accumulation of feather waste reaches five million tons 

Suneetha & Lakshmi, 2004). Most feather waste is land 
filled or burned that cause global environmental issue such 
as pollution of both air and underground water resources 

discharge (Cai et al., 2008).
The purpose of this work was to determine the amount 

of contaminants with Enterobacteriaceae bacteria species 
in waste after the slaughter of different poultry species. 

The study included 16 feather samples (chicken – 8, duck 
– 4, turkey – 3, goose – 1) collected in 3 slaughterhouses 
marked with symbols 1(B), 2(P), and 3(D) in the West Po-
meranian and Lubuskie provinces in Poland from January 
2015 to April 2016. Due to the fact that these are the large-
scale industrial conditions, the sampling was possible de-
pending on the supplies and conditions prevailing at a giv-
en facility. Hence, the variability and heterogeneity of ana-
lyzed samples should be taken into account. It should be 
emphasized, however, that this will allow to demonstrate 
the scale of waste pollution in the form of various feathers 
after the slaughter of animals, which will be managed in 
a different way at a later stage. Such materials are usually 
contacted by service personnel, and they can be found in 
the environment to a greater or lesser degree, and can be 
dangerous to humans and animals.

In a study to evaluate the prevalence and abundance 
of Enterobacteriaceae, the pre-selective propagation on 

decimal dilutions (10-1–10-9), 1 ml samples were inocu-
lated into three parallel tubes with MacConkey medium 
and Durham tubes. Incubation was carried out at 37°C 
for 24–48 hours. To confirm the presence of Enterobacte-

riaceae from the test tubes with positive result, i.e. color 
change to yellow and gas presence for 3 consecutive dilu-
tions, a reduction inoculation was applied to the solidified 

dishes were incubated at 35°C and after 24 hours, read-
ings were made on the basis of characteristic appearance 

were used to calculate the most probable number (MPN) 
and the titre of tested bacteria group in 1 g of dry matter 
(European Pharmacopeia, 2011; Mossel, 1985; USP 33 – 

Based on achieved results, quite numerous presence of En-
terobacteriaceae family bacteria was found in feathers after 
animal slaughter amounting from over 105 to almost 1012 

-1 DM. Differences in population number of these 
bacteria in particular samples appeared to be highly sig-
nificant. Total Enterobacteriaceae count and total coli-
forms count are more used in slaughterhouses as indicators 
of faecal as well as environmental contamination (Gonza-

Infection of chicken feathers with Enterobacteriaceae 
species ranged from about 106 to nearly 1012 -1 
DM. It was significantly larger in the first half of 2015, 
then it was still two orders of magnitude lower. A simi-
lar tendency was also noted for duck feathers. The results 
for turkey feathers were much more uniform. The aver-
age values for different types of feathers indicate that the 
greatest infection occurred for duck feathers and then in 
descending order for chicken, turkey and goose feathers 

11 -1 10 -1 DM, 
10 -1 7 -1 DM). The differenc-

-
ing of results obtained for these types of feathers was also 
reduced in the same order: largest for duck feathers with 
a gradual decrease for chicken, turkeys and goose.

At the slaughterhouse No. 1 (B), the contamination 
of feathers with Enterobacteriaceae species bacteria was 
the highest in April–May (1011 -1 DM). Other re-
sults for this location were lower by 3–4 orders of magni-
tude. At the slaughterhouse No. 3 (D), the amount of con-
tamination was constant, and only in the first two days 
there was a greater number of bacteria. A similar level 
of bacterial infection occurred for location 2 (P) at both 
study dates. Average results obtained for each site indicate 
the largest infection with Enterobacteriaceae in location No 
1 (B), by approximately one order of magnitude smaller 
in location 3 (D) and by another 3 orders of magnitude in 

11 -1 10 
-1 7 -1 DM. At location No. 1(B), 

the greatest number of scattered records was observed, sig-



27The occurrence of Enterobacteriaceae bacteria in feathers after slaughter of poultry

It seems that the reason for such a differentiation of the 
slaughterhouse is that in the last two species only two bird 

whereas there are four species in slaughterhouse No. 1(B).
Considering the average size of feather infection with 

Enterobacteriaceae bacteria on individual dates, it is pos-
sible to find their larger numbers in April–May 2015 and to 

In other terms, this figure is at a lower level, within limits 
of 106 – 108 -1 DM.

The cluster analysis indicates a significant uniformity 
of the obtained results. Only the goose feather sample from 

slaughterhouse No. 1(B) in May 2015 and to a smaller ex-
tent, goose and chicken feathers from the same location in 

of Enterobacteriaceae on poultry carcasses or waste has 
been routinely linked to inadequate or unhygienic process-
ing or inappropriate handling or storage conditions (Whyte 

Azeredo et al., 2006). Most feather waste is land filled or 
burned that cause global environmental issue such as pol-
lution of both air and underground water resources (Cai 

-
charge (Cai et al., 2008).

1(B) 2(P) 3(D)
-6E11

-4E11

-2E11

0

2E11

4E11

6E11

8E11

1E12

M
PN

 
-1

 D
.M

.

 Average 
 Average±Std. dev. 
 Average±1,96 Std. dev. 



28 Krystyna Cybulska, Sanaa Mahdi Oraibi, Barbara Jakubowska

1.  Based on the obtained results, it was found that contami-
nation of feathers after poultry slaughter with Entero-
bacteriaceae is significant and within the limits of 105 
– 1012 -1 DM.

2.  During the study period, the highest infection with En-
terobacteriaceae bacteria occurred in April–May and 
partly in January–November. Due to the type of feathers 

tested, they can be ranked (in decreasing order of infec-
tion) as follows: duck, chicken, turkey, goose.

3.  The amount of feathers contaminated with Enterobac-
teriaceae family bacteria may be related to the quality 
of the material delivered to the slaughterhouse as well as 
hygiene rules and technological standards. Consequent-
ly, significant differences in bacterial populations were 
found in the slaughterhouse 1(B) and then in descending 
order in 3(D) and 2(P) slaughterhouses.
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