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Abstract

The study was carried out in two slaughter units, from which 160 samples (represented by
sanitation tests) were taken by 80 samples / unit from four stages of the slaughtering process.

From a total of 160 samples analyzed, 100% of the contaminated samples were tested for
NTG and Escherichia coli parameters in both slaughter units.

For the Salmonella spp and Campylobacter spp. Parameters of the total of the 160 samples
analyzed, 100% negative samples were obtained.

The highest microbial development was in the first harvest stage for both the total germ
count (NTG) with an average of 1.7 x 10 3 £ 19.19 ug / ml (Unit A) and 1.6 x 103 + 35.89 ug / ml
(unit B) with a coefficient of variation of 5.05% and 9.70% and for Escherichia coli obtaining an
average value of 1.3 x 103 + 23.25 ug / ml (unit A) and 1.3 x 10 3 + 26.63 ug / ml (unit B) and a
coefficient of variation of 7.79% - 8.78%.
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INTRODUCTION

By the term "meat" is meant the edible part of any animal
slaughtered in a slaughterhouse (according to Codex Alimentarius), so that a
definition of this word, "meat", means the totality of tissues and organs of
animals entering into human food regardless of the zoo they belong to (Turca
IM 1998).

The chicken is a remarkable achievement of genetics and nutrition, a
realization that could be achieved through scientific and technological
advances (Van L. et al., 2003).

For slaughtering, birds are the raw material for processing. Some
factors that directly condition meat production include: race and hybrid,
body weight, age, sex, growth rate and cutting yield (Jakobsen L et al.,
2010).

Modern hygienic conditions, as well as supervised and qualified
control, have been created by modern technology applied in
slaughterhouses, which has led to the provision and guarantee of
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microbiologically safe products (Usturoi M.G., 2008).

At European and world level, food-borne infections caused by
pathogenic bacteria have been frequent, with a large extension, with very
important economic and social effects (Vacaru-Opris, 1. (coordinator) et al.,
2004).

The sanitary quality of food, sanitation, water and air are the basic
links to the chain of these guarantees (Banu C., 2007).

From this point of view, we tried to identify the degree of
contamination of the chickens during the slaughtering process, from
different slaughter units.

The samples were microbiologically tested using standardized and
accredited RENAR working methods, the parameters analyzed being: NTG,
Escherichia coli, Salmonella spp. and Campylobacter spp.

The detection and enumeration of the microorganisms developed on
the special environments of each working method was performed according
to the standards in force SR EN ISO 4833/2014; SR ISO 16649-2/2007; SR
EN ISO 6579: 2003/AC: 2009; SR EN ISO 10272-1/2006.

For calculation and expression of the results obtained from these
samples, calculation formulas according to SR EN ISO 7218/A1:2014,
general guide for microbiological examinations were used.

Samples were harvested from two different slaughterhouses of
slaughtered broiler chickens.

MATERIAL AND METHOD

The study was performed on a number of 160 samples from two
different slaughter units of 80 samples / unit. The period was divided into
four stages of harvesting as follows: stage I - live birds at the time of their
hanging on the conveyor; stage II chicken carcases before evisceration;
stage III - chicken carcases after evisceration; stage IV - chicken carcases
after refrigeration.

From each stage, 20 samples were collected on the surface of the
chicken carcases of the two slaughterhouses.

The studied material was represented by carcasses from the chicken
broiler chickens Ross 308, slaughtered at the age of 40 days.

For enumeration of microorganisms developed at + 30°C (NTG), it
was performed according to standard SR EN ISO 4833-1/2014.

Decimal dilutions 10" and 10?were performed. From these
dilutions, 1 ml of each dilution was inoculated into Petri dishes over which
approximately 15 ml of pre-cooled PCA agar medium was added at + 44 ° C
to + 47 ° C in the water bath.

320



Carefully mix the inoculum with the medium and allow the mixture
to solidify by placing the Petri dishes on a cold horizontal surface. The time
interval between inoculum distribution and environmental casting should
not exceed 15 min.

The inoculated plates were thermostated at + 30 © C for 72 + 3 hours

(fig 1).

‘@

Fig. 1 - Total number of germs per PCA agar

To isolate and identify bacteria of the genus Escherichia coli, the
ISO 16649-2 / 2007 standard was worked out.

Decimal dilutions 10" and 10?were performed, unaware of the
microbial load.

With a sterile pipette, one sterile Petri dish was transferred to 1 ml of
each dilution, and another pipette was used for each dilution.

Pour approximately 15 ml of TBX agar medium (Tris-Bila-
glucuronate) into each Petri plate, pre-cooled to + 44 ° C to + 47 ° C in the
water bath. Carefully mix the inoculum with the medium and allow the
mixture to solidify by placing the Petri dishes on a cold horizontal surface.

The time interval between inoculum distribution and environmental
casting should not exceed 15 min.

The inoculated plates were returned and introduced into a thermostat
set at + 44 ° C for 18 hours to 24 hours (fig. 2).

Fig. 2 - Typical colonies of E. coli on TBX agar

The working method for isolation and identification of bacteria of
the genus Salmonella spp was performed according to the standard SR EN
ISO 6579: 2003/AC: 2009.

Detection of Salmonella spp. requires four successive phases:

1. Pre-enrichment in non-selective liquid media;

2. Enrichment in liquid selective media;
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3. Isolation and identification;

4. Confirmation of identity.

The isolation and identification of bacteria of the genus
Campylobacter spp. has been performed according to the standard SR EN
ISO 10272 -1/2006.

Selective enrichment - from the sample to be analyzed, a known
amount was obtained, in our case 10 ml to make a 10/100 dilution using a
Bolton broth; was incubated at + 37 ° C for 4-6 h then at + 41.5 ° C for 44h
under anaerobiosis conditions.

Isolation and identification

With a sterile loop, the Bolton broth is cut from the surface of a
Charcoal Cefoperazone Deoxycholate Modified Agar Base agar plate. Plates
thus sown are incubated at + 41.5 ° C for 40-48 hours in a microaerobic
atmosphere.

After the incubation period there were no specific microbial growths
for Campylobacter spp., and for this reason no biochemical tests were
performed.

Expression of results - indicate the presence or absence of germs of
the genus Campylobacter spp. in the test sample, specifying the mass in
grams or the volume in milliliters of the test sample.

RESULTS AND DISCUSSIONS

Following these analyzes, microbial growth was found on broiler
chickens in both units, for the microbiological parameters of Escherichia
coli and NTG (total germ count).

Of the total of 160 analyzed samples, represented by sanitation tests
collected from different areas on the surface of the chicken carcasses from
the four stages of harvesting the two slaughter units, we obtained the
following results:

"UNIT A”

Of the 80 samples analyzed on a lot of chickens brought to slaughter
on a farm of this unit, positive samples were obtained for the NTG and E.
coli parameters in all four harvesting stages of the slaughtering flow (tab 1).

For the NTG parameter examined from live birds, an average value
of 1700 + 19,19 ufc/ml was obtained, then the microbial load declining in
the next process step to 875 + 14,66 ufc/ml, because at the end of the
harvesting stage, after refrigeration, the mean value reached 394 + 8,47 ufc /
ml.

According to these values obtained for this analyzed parameter, a
coefficient of wvariation is found between 5,05% in the first stage of
harvesting and 9,61% in the last stage after refrigeration, which means good
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homogeneity; this indicates a very good uniformity of the character being
analyzed.

With regard to the results of the microbiological examination for the
Escherichia coli parameter, the mean value obtained in the first step of
harvesting from live birds is 1335 £ 23,25 ufc/ml and 29,55 + 1,25 ufc/ml in
the last step harvesting after refrigeration.

The values obtained for this analyzed parameter indicate a
coefficient of variation between 7,79% and 18,55%, which indicates an
average homogeneity of the analyzed character.

”UNIT B”

Of the 80 samples analyzed on a chicken group brought to slaughter,
from a chicken broiler farm belonging to this unit, positive samples were
obtained for NTG and Escherichia coli parameters in all four stages of
harvesting on the slaughtering flow (Table 2).

The results obtained for the NTG parameter analyzed from live birds
resulted in an average of 1655 + 35.89 ufc/ml, but the microbial load began
to decrease in the next process step to 854,50 = 12,53 ufc/ml for as at the
end of the harvesting stage, after the refrigeration the average value reached
382,5 + 7.35ufc/ml.

As a result of the values obtained for this analyzed parameter, a
coefficient of variation between 9,70% in the first stage of harvesting and
8,00% in the last stage after refrigeration results, which means good
homogeneity; this indicates a very good uniformity of the character being
analyzed.

Also with regard to the results of the microbiological examination
for the Escherichia coli parameter, the mean value obtained in the first
harvesting step on live birds was 1355 £ 26,63ufc/ml and 28,85 £ 1,00ufc/
ml in the last step harvesting, ie after refrigeration.

Due to the results obtained for this analyzed parameter, the
coefficient of variation was between 8,78% and 15,55%, indicating an
average homogeneity of this analyzed lot.

For the parameters of Salmonella spp and Campylobacter spp. out of
the total of the 160 samples analyzed from the two slaughter units, all were
negative.

In order to check the microbial load on the contamination of poultry
carcases from the pathogen infestation pathway (Salmonella spp. and
Campylobacter spp.), all were negative (Lindblad M et al., 2006).

In other research (AS Abu-Ruwaida et al., 2005) the microbial load
on the chicken carcasses during the slaughter process had a high
contamination (after scalding and depletion) and varied with different types
of organisms (Enterobacteriaceae, coliforms , Escherichia coli).
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The results of the microbiological examination carried out in unit "A"

Table 1

Estimators of statistics (n1=20)

Specification —
X * 25(ufe/ml) v% minimum maximum
live birds
NTG 1700+19,19 5,05 1600 1900
Escherichia coli 1335+23,25 7,79 1200 1500
carcases before evisceration
NTG 875+14,66 7,49 730 990
Escherichia coli 46,7+1,37 13,14 38 59
carcases after evisceration
NTG 796,5£13,10 7,35 690 890
Escherichia coli 42,25+1,09 11,56 33 51
housing after refrigeration
NTG 3941847 9,61 330 470
Escherichia coli 29,55+1,25 18,55 21 41
Table 2
The results of the microbiological examination carried out in unit "B"
Estimators of statistics (1=20)
Specification —
X iss(ufc/ml) v% minimum maximum
live birds
NTG 1655+35,89 9,70 1300 1900
Escherichia coli 1355+26,63 8,78 1200 1600
carcases before evisceration
NTG 854,50+12,53 6,56 760 940
Escherichia coli 46,65+1,10 10,57 39 55
carcases after evisceration
NTG 790£12,22 6,92 670 880
Escherichia coli 38,95+1,13 12,99 32 50
housing after refrigeration
NTG 382,5¢7,35 8,60 330 450
Escherichia coli 28,85+1,00 15,55 21 38
The level of microbial contamination in other slaughter

slaughterhouses (Huang Ho, N.Y., and Chen B.J., 2004) decreased after the
washing step and before evisceration.

Other researchers (Adriana Morar et al., 2008) identified critical
control points from the slaughter flow by analyzing microbiologically
regarding contamination of poultry carcases resulting in different microbial
loads at each stage of the process.
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Pacholewicz Ewa et al., 2016, studied the level of contamination
from the slaughterhouse flow in two slaughterhouses on the identification of
Campylobacter spp and Escherichia coli, the results being variable and
identifiable in both units.

The microbial load with Escherichia coli in the first stages of
slaughtering of chickens according to the analysis of other researchers (Dan
Sorin Daniel et al., 2013) obtained values of 2,0 + 1,62 log ufc/ml, and 3, 1
+ 2.32 log ufc/ml.

In studies carried out by other researchers (Lindbland M. et al.,
2006) on slaughter poultry carcasses, no pathogenic bacteria such as
Campylobacter spp, Salmonella spp., etc., were detected, but for a total
number of total aerobic microorganisms (N7G) had an average of values of
3,4 and 4,4 log cfu/ml and for Escherichia coli 2,2 and 3,6 log cfu/ml.

CONCLUSIONS

From the analyzes we performed, we found that chicken carcasses
were contaminated with the same type of bacteria, decreasing as values
obtained after each stage of the process, although the samples come from
different growth farms.

In unit "A", the microbial load for the NTG parameter decreased
from the first step (live birds) to the final harvesting stage (refrigerated
carcasses) by 76,83%.

For the E. coli parameter. the microbial load dropped from the first
step (live birds) to the last step (carcases after refrigeration) by 97,83%.

The results obtained in unit "B" regarding the microbial load for the
NTG parameter from the first harvesting stage (live birds) to the last stage
(carcases after refrigeration) decreased by 76,92%.

For the E. coli parameter. the microbial load decreased from the first
harvesting stage (live birds) to the last stage (carcases after refrigeration) by
97,88%.

The results show that the degree of contamination between the two
slaughter units studied is similar to the obtained values.

With modern slaughtering and processing technologies in poultry
slaughterhouses compliance with hygiene rules must not allow the
production of contaminated products with pathogenic germs but can not be
fully achieved because the sources of contamination of poultry and meat are
multiple and difficult to remove .
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