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Abstract. During the past years, both production and consiemmpf poultry meat has
known an ascending path worldwide. This led toraerisive production simultaneous with a growing
number of agricultural farms. In this context, gecmntamination may be influenced by several
technological factors during the slaughtering pssc@he aim of the present study is to evaluate the
impact of some poultry slaughtering stages suctblasding, depluming, evisceration, washing,
cooling, packing —on the carcasses germ flora. @&periment took place in a slaughtering house
situated in lasi County, Romania. The evaluatios wecomplished by the following microbiological
parameters: total number of germs (TNGyJiformi fecali Enterobacteriacegdescherichia coli

The samples were gathered for five months fronta twumber of 180 “Ross 308” poultry
carcasses, which were randomly chosen during thegkstering. The biological material comes from
the poultry growing specialized farms.

As for the evolutional point of view, the largestrgn charge on the carcasses surface was
noticed just after the deplumation and evisceratibimese are the stages when the microorganism
contamination occurs intensively. The highest megnes for every parameter we studied are: FNG
7.12+0.13 logy ufc/g; Coliformi fecali-5.48+0.14 log, ufc/g, Enterobacteriaceaés-59+0.09 log,
ufc/g at evisceration stagéscherichia coli4.80+0.11 logy, ufc/g at depluming stage.

Statistically there were significant differencesQ®01) between the calculated mean values
for every microbiological parameter during eachystaf the slaughtering process. This study brings
valuable information regarding the microflora dynesrduring the slaughtering process.
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INTRODUCTION

In the last years, both production and consumptbrpoultry meat was on an
ascendant curve at world level, this thing leadmgtensification of production, at the same
time with expansively of number and size of agtil exploitations (Abu-Rwaidat al.,
1994; McNamara, 1997; Keenetral.,2004).

Global level of total number of germs at fresh ps®sed carcasses is influenced by
the moment of feeding withdrawal before slaughtgr(Bilgili, 1988; lzat et al., 1989),
excretion (Cox and Pavic, 2010), transport (McNabal., 1993), outside air temperature
(Renwicket al.,1993), processing stages during slaughtering (Metal., 1993) and by the
hygiene practices inside slaughtering house (M£889).

In 1989 Mead presented the main reasons for slatiggtcontamination, with direct
implications on difficulties regarding micro-orgams control during processing: high rate of
production, which maintain birds in a close spaeih a relative high density; existence of
some limits in processing equipments designs, dwstuthose ones utilized for scalding and
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feather-plucking and evisceration; difficulties fan adequate washing of abdominal cavity
after evisceration, when carcass is a whole anst ¢xé tendency of bacteria clamping in
feathers crevices and follicles (Thomas and McMeek®80; Mead, 1989). The current study
was carried out to determine the effects of prangsprocedures on microbial quality of
carcasses during different processing stages ahdlpolocal industry to improve quality and
safety of poultry products.

MATERIALS AND METHODS

Samples were gathered from a total number of 180tpocarcassesRoss 308
during 5 successive visits, experimental batch dmckv microbiological gathering and
samples analyses were applied being formed by éasaes (two carcasses at one hour,
two hours, respectively three hours from the beigignof slaughtering process),
randomized selected from technological flow from different points, as follows: just
after bleeding, after evisceration, after washirigewiscerated carcasses, after feather -
plucking, after carcass chilling and after packagin

From selected carcasses were collected skin sawiptd®) g from cervical area with a
sterile scissors, in sterile plastic bags (spdmagls for Stomacher) and stored from gathering till
laboratory. Samples were processed for examinaftien 3 hours from gathering.

To obtain the serial dilutions were respected tbguests of ISO 6887-1 for
determination of following microbial parametersatal number of mesophyll aerobic
germs faecal coliformsEnterobacteriaceaandEscherichia coli.

Total number ofmesophyll aerobic germw&as determined in according with the
demands of ISO 4833 standaEhterobacteriacea@ere determined in according with the
demands of standard ISO 21528, being used VRB@ibl€t Red Bile Glucose Agar
environment with incubation at 37°C for 24 hougsterobacteriacea&ere confirmed by
testing the capacity of producing oxidase and tomént glucose.Coliforms were
determined respecting standard 1ISO 4832, using VRBABIet Red Bile Aggrenvironment
with incubation at 30°C for 24 hourEscherichia coliwere determined by using Levine
(EMB -Eosine Methylene Blue Agaenvironment with incubation at 37°C for 24 hours,
followed by confirmation of characteristic coloni@karker with a metallic green gloss) by
following tests: indole, Voges-Proskauer, methyl, natilization of titrate.

Data resulted were processed with the applicatiasrddoft Excel. So, was
realized a database with corresponding variatiomese each series being encoded in
according with the specific of studied informatidfor testing, the statistical significant
differences between the averages of studied chesavtere used ANOVA Single Factor
algorithm and Tukey test.

RESULTS AND DISCUSSIONS

Broiler chickens get in the slaughtering housesiegaly, with a high bacteria
contamination degree, especially with the pathagemes for humans, such as coli form
bacteria (Meackt al.,1993; Abu-Rwaidat al.,1994; Geornarast al.,1997). InTable lare
presented the means (lggufc/g) for total number of microorganism3NG, faecal
coliforms, Enterobacteriaceae, Escherichia golhich characterized the gathered samples
from the level of cervical area derma of poultrycasses from different points of conveyer
line. In evolution, the greatest bacterial load suarface of examined surfaces was
enlightened, usually, just after feather pluckingewisceration, these being the stages in
which microbial contaminations had a very high nhestation.
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Evolution of poultry carcass microflor& &s ) during slaughtering flow

Tab. 1

s ficati TNG * Faecal coliform * Enterobacteriaceae * Escherichia coli *

peciication X s, V% X s, V% X s, V% X s, V%
Bleeding 5.15 + 0.25 11.04 3.68 +0.13 8.04 452 +0.21 10.21 3.23 +0.09 6.49
Feather-plucking 6.79 +0.16 5.42 4.97 +0.09 4.03 5.29 +0.17 7.29 4.80 +0.11 4.92
Evisceration 7.12 +0.13 4.24 5.48 +0.14 5.88 5.59 +0.09 3.73 4.66 +0.15 7.31
Washing 5.05 +0.11 5.09 3.55 +0.09 5.82 4.28 +0.14 7.28 3.33+0.15 9.76
Chiling 5.17+0.16 6.86 3.85 +0.07 4.26 3.86 +0.09 5.17 3.58 +0.09 5.77
Packaging 5.24 +0.14 5.87 3.62 +0.12 7.42 4.34 +0.10 5.25 2.61 +0.13 11.50

£ FISHER test: F =54.245 FISHER test: F =22.024 FISHER test: F =48.567

INTERPRETATION OF
DIFFERENCES

FISHER test: F =31.657
Fo.001(5.174) = 5.976F 11 Fogo10 ***

Fo.001(5.174) = 5.976F [1 Fo o010

*k*k

Fo.001(5.174) = 5.976F [1 Fo o010

*kk

Fo.001(5.174) = 5.976F [1 Fo o010

*kk

TUKEY test: TUKEY test: TUKEY test: TUKEY test:

Wso, = 0.682; Wo,= 0.792 Wso, = 0.456; Wo,= 0.530 Wse,= 0.575; Wo,= 0.668 Wse, = 0.530; wo,= 0.584
-|B|FP| E |W]|Ch P -|B|FP| E|W|Ch| P -|B|FP| E|W|Ch|P| - |B|FP| E|[W|Ch| P
P ns ad ad ns ns 0 P ns ad ad ns. ns. 0 P ns ad ad ns ns 0 P ad ad ad ad ad 0

chlrs ad ad ns 0 _ chl s ad ad ns. 0 _ chl = ad ad ns 0 _ ch|ms ad ad ns _
W ns ad ad 0 _ _ W ns ad ad 0 _ _ W ns ad ad 0 _ _ W ns ad ad 0 _ _
E ad ns _ _ _ E ad ac 0 _ _ _ E ad ns _ _ _ E ad ns. _ _ _
FP|™@ |0 |- |- |- - IFPl™® o |- |- |- |- |FPl*® O |- |- |- |-|FP*® O |- |- |- |-
Blo |- |- |- |- - Blo |- |- |- |- |- |BlOo |- |- |- |- |-|BJO [- |- |- |- ]-

* = logy ufc/g; TNG = total number of mesophyl aerobic gerfs; packing;Ch = chilling; W = washingE = eviscerationFP = feather-pluckingB = bleeding;

" = insignificant differences® = distinct significant difference& = very significant differences

177




Tab. 2

Evolution of poultry carcass microflor&s, ) during some slaughtering stages function of tiram slaughtering process starting

Microbiologic parameter
Specification NTG* Faecal coliforms Enterobacteriacea® Escherichia cofi
1h 2h 3h 1h 2h 3h 1lh 2h 3h 1lh 2h 3h
Bleeding 4.91+0,10(5.43+0,2%( 6.15+0,14 | 3.37+0,24 | 3.43+0,24| 3.86+0,08| 4.13+0,22| 4.50+0,25[4.99+0,2'| 3.14+0.11| 3.28+0.2C|3.550.1"
Feather - plucking| 6.94+0.08| 7.03+0.31| 7.12+0.30 | 4.68+0.28 | 5.05+0.32| 5.41+0.27| 5.06+0.39| 5.52+0.43|5.7140.3!| 4.42+0.38| 4.51+0.41]|4.85+0.4¢
Evisceration 7.16+0.34| 7.31+0.33| 7.4410.22 | 5.39+0.42 | 5.4740.43| 5.54+0.37| 5.4140.25( 5.68+0.31(5.9240.3{| 4.67+0.28| 4.72+0.31|4.97+0.4:
Washing 4.21+0.30| 4.43+0.35| 4.76+0.37 | 3.57%0.43 | 3.66+0.54| 3.97+0.54| 4.25+0.38| 4.28+0.31|4.34+0.4(| 3.49+0.53( 3.61+0.3¢|3.72+0.2!
Chilling 5.27+0.35| 5.4940.27 5.56+0.31| 3.76+0.28 | 3.81+0.2€( 3.99+0.2C| 3.59+0.37| 3.71+0.3£(3.94+0.3| 3.34+0.37| 3.49+0.38|3.64+0.4:

* = logpufc/ g;NTG = total number of mesophyl aerobic gerthk; = one hour from processing startir®gh = two hours from processing starting;
3 h =three hours from processing starting;
Difference signification between bacteria numberction of processing time (in comparison with fipsttch — 1 h)
= very significant differences - P<0.001.
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The high level of microbial load in this area ocfusfhter unit is a consequence of
the functional particularities of feather-pluckingquipments, but also due to some
temporary hygiene lacks. At the opposite pole widaeed the obtained results after carcass
washing, consequently with evisceration. The langaiation interval of obtained means
during whole slaughtering flow was calculated Eorcoli (2.19 ufc/g).

Statistical interpretation of differences betwedatamed means for each microbial
parameter corresponding to each processing stagaleel the existence of very significant
differences between batches (P<0.001), through yt#st being establish the significance
level between the formed pairs.

Comparison of the results function of processeccasses number revealed an
increasing of microorganisms’ number on the caesissurface concomitantly with
increasing number of processed carcasses. Thasresal shown ifTable 2 Microbial load
for TNG observed at three hours from beginning of slaugigeprocess was higher, with
around 0.72 log ufc/g in comparison with the values obtained aftee hour from process
start.

CONCLUSION

Washing stage was the most efficient stage conegleéhe decreasing of total
number of studied microorganisms, chilling of cases and packaging -leading to step-by-
step increasing. One possible explication couldhleenegative influence of air loading from
warehouses or technological water loading usedcfolling the carcasses by spraying.
Considering these conditions, future research shbealnecessary for a proper establishment
of causes or for confirmation, at the same timenwlie application of selective processing
measures during poultry slaughtering.
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