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Abstract

The impact of different Jocations of processing lines and plant-
processing environment on the fungal quality of poultry carcasses
was determined in a commercial poultry staughterhouse atGharbia
governorate, Egypt. Swabs were obtained from skin of broiler
carcasses at different points on the processing lines of the plant
during 5 sampling days. At the same time, environmental swabs
were also collected from different areas of plant processing units
during the same previous periods for mycotic examination. The
statistical analysis of the results from the microbiological analysis,
showed significant increase in total yeast and mould count (P <
© 0.05) of broiler carcasses after bleeding, defeathering, and
evisceration. Meanwhile, scalding and spray washing operations
significantly reduced fungal populations on the carcasses. The
numbers of total yeast and mould on the carcasses were
apparently not substantially affected by the water chilling process.
The findings indicated that the only substantial changes in the
numbers of fungi on carcasses after processing were reduction in
the numbers of yeast and mould (2.87 log cfu/cm2) as a result of
the freezing operation and increase in their numbers (4.89 log
cfufem2) as well as a result of the cutting and deboning processes.
Regarding to the spread and persistence of mycotic flora on
carcasses and critical points of the processing lines or the
processing environment of different plant units; it was shown that
some species were positive for both carcasses and points of
processing operations or environmental surfaces at the same
facility. The predominant species recovered from these carcasses
were  Aspergillusniger, Aspergillusflavus, Cladosporium  sp.,

Pencillium sp., Alternaria sp., Fusarium sp. and Candida atbicans.
The present study concluded that, aithough the levels of
fungi on broiler carcass end products are reduced during modern
poultry processing, the carcass portions had a significantly higher
mould and yeast counts. Furthermore, carcass cross-contamination
by mould and yeast, such as Aspergillusniger and Aspergillusflavus,
are widespread and occurs continuously during processing.
Methods for reducing carcass contamination during the processing

operations deserve further study.
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INTRODUCTION

To ensure food safety within a poultry processing plant, the correct control
systems must be in place. These control systems help reduce the risk of microbial
contamination of meat. This is achieved by reducing the interaction between the
meat and the source of microbial contamination. However, broilers entering
slaughter processing are highly contaminated by microorganisms, and these
pathogens tend to be disseminated in the processing plant during processing (Mead
et al,, 1994; Kotula and Pandya, 1995). Although it is impossible to ensure the
complete absence of pathogens from broilers, the risk of foodborne disease can be
reduced substantially by minimizing their numbers.

Microorganisms found in slaughtered poultry, originate from two main sources:
the environment of the slaughterhouse (live poultry, equipment, staff) and the
digestive track of the animals (Surak, 2002). Poultry meat process indudes the
following common stages: slaughtering, bleeding, scalding, defeathering,
evisceration, washing, chilling and classification. The whole process is divided into
two main zones; (a) the "unclean zone”, where the procedures of slaughtering,
bleeding, scalding, defeathering and evisceration take place and (b) the “dean zone”
where all procedures are carried out at low temperatures and under strict hygiene
controls { Donos, 1975, Escudero-Gilete et al., 2007, ICMSF, 1988 and Simonsen et
al., 1987).Mead (1989) considered that there was extensive aerial dissemination of
microorganisms near to chicken plucking machines but suggested that the transfer
of bacteria via equipment was the motre important route of cross-contamination in
evisceration rooms. Allen et al. (2003) identified the airborne route as the principal
means of cross-contamination during defeathering. Moreover, the feathers of birds
brought to the plants for slaughter are typically infestedin‘festtr.v. in‘fest'ed,
in-fest ing,in-fests
1. To inhabit or overrun in numbers or quantities large enough to be harmful,
threatening,orobnoxious:

..... withbacterial and fungal pathogens. The findings of several studies indicate that
airborne transmission of microorganisms to carcasses in evisceration rooms may
contribute to carcass contamination but no quantification of the effect has been
made (Ellerbroek, 1997, Saleha et al., 1998 and Whyte et al., 2001).Carcasscarcass,
carcase

1.the body of an animal killed for meat, The head, the legs below the knees and
hocks, the tail, the skin and most of the viscera are removed. The kidneys are left in
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and in most instances the body is split down the middle through the sternum and
the vertebral contamination is supposed to be the lowest as the hirds leave the
chiller.chill*ern.
1.0ne that chills.
2. A frightening story, especially one involving violence, evil, or the supernatural; a
thriller.chiller
However, recontamination of the carcass surface can potentially occur by
deposition of large pathogen-carrying solid or liquid particles (Burge 1995).
Hygiene plays an important role during processing in the prevention of initial
contamination of meat and poultry (Smulders 1987 and NarasimhaRao et al. 1998).
It was reemphasized that there is a need for improvements in hygiene during
processing of poultry from the point of the application of HACCP principles (Davies
and Board, 1998).In' previous studies, researchers have generally measured the
numbers of organisms on carcasses and in the various positions along the
processing line. However, the numbers of yeasts and moids in the major processing
areasand the significant correlations between the numbers of these pathogens on
carcass surfaces and in the poultry slaughtering plants were not fully demonstrated.
The present study has been carried out to determine the impact of different
locations of processing lines and plant-processing environment, in a commercial
poultry slaughterhouse, on the fungal quality of poultry carcasses; and to aid the
local industry to enhance the quality and safety of their products.

MATERIALS AND METHODS

2.1, Description of the broiler processing plant,

The slaughter plant used in the current study was part of an integrated broiler
operation and processed on average 60 000 birds per day. 1t is subdivided into six
units; unit 1 (area of live birds), unit 2 (area of slaughtering, bleeding and
defeathering), unit 3 (area of evisceration), unit 4 (area of chilling), unit 5 (area of
portioning and packing) and unit 6 {area of freezing). After birds are hung on the
shackle line, all the operations except slaughtering are performed machanically. The
blood allowed to drain out into a trough. The slaughtered birds were scalded at 58-
60C for 1 min in a scalding tank. The temperature of the scald water was maintained
by a thermostat. The scalded birds were defeathered using a picker with rotating
rubber fingers. The defeathered birds were hung on overhead rails, eviscerated
automatically and cooled by immersion in cold water. About half the carcasses (each
weigh between 1.3 and 1.6 kg) are packed for dispatch from the plant after further
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freezing, The remaining carcasses are mechanically divided into skin-on portions,
most of which are packed in bulk. However, most breast portions are mechanically
skinned and deboned.

2.2, Collection of samples

Sampling criteria

Sampling was carried out at the processing lines on 5 separate visits to the
plant, Samples were collected each day from carcasses within the same flock at each
sampling peint on the processing lines. The sampling points used for the current
study were: (I) live birds, (II) immediately after bleeding, (III) after scalding, (IV)
after defeathering, (V) after evisceration, (VI) after washing, (VII} after chilling,
(VIIT) after packing (IX) after cutting and debening (X) after exiting the blast
freezing tunnel.

Sampling sites

Samples were taken at different sites and stages of processing on the same
facility. The following sampling points were establishing: poxes; hocks; chickens’
feathers; the bleeding knife; the carcasses surfaces after bleeding; scalding water;
the carcasses surfaces after scalding; the rubber fingers from the mechanical
pucker; the carcasses surfaces after defeathering; washing water; post-evisceration
external carcasses surfaces; post-evisceration internal carcasses surfaces; post-
evisceration carcasses surfaces after washing; the carcasses surfaces after chilling;
the tables surfaces after cutting and deboning; plastic bags befere packing; and the
carcasses surfaces after freezing.

Environmental sampling

On five different sampling dates, the following surfaces of six units of the plant
were swabbed using a cotton swab. The surfaces of tools, floors, walis and chicken
carcasses at each processing unit were sampled, These surfaces and additional
tables’ surfaces of units 4 &5 were tested for mould and yeast.

2.3. Microbiological Analysis

Sampling of carcass surfaces was done with a swab at the breast with a total
surface area of 10 cm2, Scald water for analysis was collected in sterile bottles. The
samples were subjected to fungal analysis according to standard procedures (APHA
1992), yeast and mold counts was performed usingSabouraud’s dextrose agar
supplemented with chldramphenicol {20 tg/ml) (25°C, 7 days). Isolation of fungi was
performed on Glucose- Czapek’s supplemented with chloramphenicol (20 ig/mt).
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2.4, Statistical analysis

All microbial counts obtained from samples were transformed to logl0 values
for subsequent data analysis. Differences in microbial counts were examined for
significance by analysls of variance. A significance level of P<0.,05 was set for the
separations of means. Those calculations were accomplisbed by Duncan’s multiple
range test using the software SPSS for windows (SPSS Inc. 1992).

RESULTS AND DISCUSSION

TABLE 1. Mean counts for fungi isolated from skin samples of
chicken carcasses at different stages of processing under commerdcial

conditions!
Unit 1 2 3 4 5 5] 5
Live After After After After After After After After After
Process
birds | bleeding | scalding ) defeathering | evisceration | washing | chilling | packing | freezing | cutting
Maan 3.2 3.490% ine 3.61% 3.79° 3.46™ 3.38 % 3.74° 287" 4,89 *
Sb 0.05 0.14 0.13 .24 0,14 0.12 0.63 0,51 0.33 0.33

1Data are expressed as mean log colony-forming units per cm2 (x SD). Each
mean represents n = 5 measurements.

Table (1) shows the mean counts of fungi on the skin of broiler carcasses
obtained from different points on the processing lines of the plant during 5 sampling
days. The statistical analysis of the results from the microbiological analysis, showed
that the difference in the numbers for total yeast and mouldcount, at all stages of
processing lines is statistically significant (P < 0.05). Live birds carried a particularly
high microbial load, total yeast and mould count was 3.22 log cfufcm2. Feathers and
skin of broilers entering a processing plant may have high numbers of human
pathogens (Mead et al., 1993; Abu Rwaida et al., 1994; Kotula and Pandya, 1995;
Geornaras et al.,, 1997). Physical separation of live bird areas from the processing
area has been suggested as one of the means of minimizing the transfer of
microorganisms from live birds to processed carcasses (Patterson 1971; Mead
1976).

The mean total yeast and mould count obtained from chicken carcasses
after bleeding was 3.40 log cfufcm2. The data presented here showed that the initial
microfiora of birds arriving at the slaughterhouse increased immediately after
slaughtering process. However, the numbers of total yeast and mould reduced to
3.11 log cfu/ cm2 after scalding. Scalding significantly reduced fungal populations on
the carcasses, by 0.39 log cycle (Table 1). Similar observations were reported by
Lillard (1990}, Mead et al. (1993), Geornaras et al. (1997), Yashoda et al. (2001),
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and Go ksoy et al. {2004). Abu-Rwaida et al. (1994) found increased numbers of
bacteria following scalding and defeathering. When birds are immersed in the
scalding tank, dirt, fecal material, and other surface éontaminans are rermoved,
Therefore, the washing effect of scalding water may reduce bacterial numbers on
the surface of chicken carcasses if the water of scalding tank is continuously
replaced with fresh water. Scalding partiaily eliminates the initial flora on poultry skin
and tends to be selective for heat-resistant mesophiles and spore-forming
organisms, but subsequent recontamination takes place mostly by Gram negative
organisms (Barnes 1976; McNamara, 1997; Genigeorgis et al., 1986; Qosterom et
al., 1983).

The microbiological load of carcasses after the defeathering stage, showed a
statistically significant increase of total yeast and mould to 3.61 log cfu/ cm2. Similar
incease in total yeast and mould count were observed by Yashoda et al. (2001). On
contrary, previous studies reported that defeathering tends to reduce bacterial
nurmbers on chicken carcasses (Lillard, 1990; Mead et al.,, 1993; Go“ksoy et al.,
2004). Defeathering has been identified as a major site of cross-contamination
{Notermans et al., 1980; Clouser et al., 1995), During defeathering there can be
considerable spread of microorganisms from carcass to carcass and from the
defeathering equipment itself (Mulder et al. 1978; Bryan 1980; Mead 1992). 1t is
interesting to note that in the present study the defeathering operation contributed
sighificantly towards microbial build up on carcasses. However, frequent washing of
defeathering fingers is necessary as it was demonstrated that the microbiological
load on plucker fingers builds up during progress of the operation (Whittemore and
Lyon 1994; Bolder 1998). The process of defeathering also appears to equatize the
microbial population among carcasses as the operation progresses (Shackelford et
al. 1993). This suggests that even though in the present study defeathering resulted
in a significant increase in microbial counts, it would be advisable that even in small-
scale processing units, where batch type defeathering machines are used, frequent
washing of plucker fingers is necessary.

The evisceration process resuited in a marginal (P < 0.05) increase in total
yeast and mould count (3.79 log cfufcm?2). Significant increase in total yeast and
mould count were observed on chicken carcasses after the evisceration stage
{Yashoda et al. 2001). Meanwhile, no significant reductions in bacterial counts
following evisceration were detected on chicken carcasses {Lahallec et al., 1973;
Notermans et al., 1977; Lillard, 1989; Mead et al., 1993; Go"ksoy et al., 2004).

However, following automatic evisceration, the numbers of Enterobacteriaceae
increased in some studies due to the breakage in the intestines (Nottermans et al.,
1980; Mead et al., 1993; Abu-Rwaida et al., 1994). This indicates that care during
evisceration to avoid fecal contamination of carcasses is necessary.
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It has been reported that spray washing may reduce microbial numbers
when applied immediately after contamination, e.g., fecal contamination after
intestinal breakages (Mulder and Veerkamp, 1974; Notermans et al., 1980). The
present study recorded that spray washing following evisceration, reduced the mean
total yeast and mould count by 0.33 log cycle (Table 1). Significant reductions were
found in the numbers of fungi (Yashoda et al. 2001) or bacteria (Go ksay et al.
2004) investigated after washing. Mead et al. (1993) monitored S processing plants
and reported that the mean TVC obtained from carcasses in 2 processing plants
showed  significant reductions after spray washing. Aithough Abu-Rwaida et al.
(1994) reported 0.9 log cycle reduction in the TVC, smaller reductions were
observed in the numbers of Enterobacteriaceae and Coliforms.

The numbers of total yeast and mould on the carcasses were apparently not
substantially affected by the water chilling process. The relatively high log total
number of yeast and mould recovered from the chilled carcasses was 3.38 log
cfufcm?, indicated that the numbers of fungi on carcasses decreased by about 0.08
log unit (Table 1). The water-chilling system has been criticised, based on the fact
that bacteria can be transferred from chicken to chicken because of contact through
water (Petrak, et al., 1999, Mead et al. 2000). Indeed, temperature in the chilling
area is critical to the control of micro-crganisms grodwth and consequently should
be defined as a CCP in a HACCP system (Gonzalez-Miret, et al., 2006). Reductions in
bacterial numbers as a result of cooling poultry carcasses in water have been
reporfed (James et al., 1992; Jiménez et al., 2003). Chlorine compounds are usually
added to carcass cooling waters in bactericidal concentrations. Chiorine dioxide in
agitated cooling water was sufficient to reduce the numbers of coliforms and E. coli
by about 1.0 log unit and the numbers of presumptive Staphylococci plus Listeria by
about 0.5 log unit on dressed carcasses, but the numbers of aerobes were not
reduced (Gill et al., 2006). Even so, water chiling may have no effect on or may
increase the numbers of bacteria on poultry carcasses (Lillard, 1982; Whyte et al.,
2004).

The packing process resulted in a non significant (P < 0.05) increase in total
yeast and mould count (3.74 log cfufcm2). This relative high log total number of
yeast and mould recovered from the packed carcasses can be regarded as it may be
due to spread of microorganisms from carcass to carcass during store in bulk before
packing operation.

The findings indicated that the only substantial changes in the numbers of fungi
o carcasses after processing were reduction in the numbers of yeast and mould as
a result of the freezing operation and increase in their numbers as a result of the
cutting and deboning process.
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The mean total yeast and mould count obtained from whole frozen carcass
products immediately after freezing was 2.87 log <fufcm2. This data indicated that
freezing significantly reduced fungal populations on the carcasses, by about 1.0 log
Cycle (Table 1).

The mean total yeast and mould count recovered from carcass portions after
cutting and deboning processes was 4.89 log cfu/cm2. These findings showed that
after mechanical division of caircasses, the numbers of fungi recovered from skin-on
carcass portions after the operation were >1.50 log units more than the numbers
previously recovered after chilling (Table 1). Significant increase in the numbers of
aerobes were 1 log unit more on boneless breasts, and 0.5 log units more on skin-
on thighs and breasts than on cooled carcasses (Gill et al., 2006). Contamination of
red meats during carcass breaking processes has been shown to occur {Gill et al.,
1999), but it has been reported that pouitry carcass portioning processes may have
little effect on the numbers of bacteria on the product (Holder et al., 1997). Besides,
according to results from aother studies, the dassification stage is one of the main
phases involved in paultry contamination in non-automated systems, because of
human participation (Bijker et al., 1987; Tsola et al., 2008). The higher numbers of
yeast and mould on carcass portions than on cooled carcasses suggested that
contaminants were added to product during the portioning process, examination of
product before and after the process showed this was so. Thus, the additional
contaminants found on poriions were probably deposited on product during the
portioning operation.

TABLE 2. Mean counts for fungi isolated from plant-processing environment and
chicken carcasses at different units of processing under commercial
conditions

Unit 1 2 3 4 5 6

1 :
Samples Mean SO | Mean | SD | Mean SD | Mean | SD | Mean | SD | Mean SO
sources

Air 117 | 0.08 | 1.53% | 031 | 149 | 032 ) 1.6® | 0.06 | 1.76" | 0.06 | 0.68° | 0.40

Tooks | 325® | 0.17 | 3.42® | 0.28 | 3.50* { 0.16 | 2.62* | 0.79 | 3.79* | 0.10 | 3.24® | 0.17

Fioors | 3.43% [ 0.13 | 6.28° | 028 | 3.31° | 0.28 | 325 | 0.18 | .24 | 0.17 | 439" | 0.85

Walis 323% | Q.49 | 345 | 0.22 ] 2.51° { 015 | 2.57° | 0.19 ] 4.8 | 071 | 4.81° | 0.70

Tables - - - - - - 367 [ 019 | 364 | 035 - -

Chicken 1 3229 | 05 | 3.42% | 532 | 3.64° | 0.35 | 3.38™ | 0.62 | 465 | 0.14 | 2.87 | 0.33

!Data are expressed as mean log colony-forming units per cm? (+ SD). Each
mean represents it = 5 mieasurements. Unit 1: Area of live birds, Unit 2: Area of
slaughtering, bleeding and defeathering, Unit 3: Area of evisceration, Unit 4: Area of
chifling, Unit 5: Area of portioning and packing and Unit 6: Area of freezing.
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Table (2) shows the mean counts of fungi on environmental swabs and broiler
carcasses obtained from different units of processing plant during 5 sainpling days.
It was shown that there were differences (P < 0.05) in the numbers of fungi isolated
on same samples collected from the different units of processing plant (Table 2},
The tools of unit 5 (area of portioning and packing) had a significantly higher mould
and yeast counts (3.79 log cfuf/cm?) than other plant units; followed by tools of unit
3 (area of evisceration} and unit 2 (area of slaughtering, bleeding and defeathering)
which had slight lower mould and yeast counts of 3.50 log cfufcm? and 3.42 log
cfu/cm? respectively. Enumeration of microbial populations on poultry processing
equipment, using swabs and plate count agar or other suitable media, has been
widely recognized as a means of monitoring the effectivetiess of equipment
sanitation (Russell et al., 1997a). This microbiological indicator nas also been used
to compare microbiological loads on poultry product samples in a bio-map approach
at various stages of processing, such as after defeathering, before and after
evisceration, after spray washing, after immersion chilling, and after packaging
(Geornaras and von Holy, 2000},

The floors of unit 2 (area of slaughtering, bleeding and defeathering) had a
significantly higher level of fungal contamination (P < 0.05) where the mean total
yeast and mould count recovered from this area was 6.28 log cfu/cm? (Table 2). It
has been established that the handling of contaminated raw poultry meat in the food
preparation area will cause the bacteria to become widely disseminated {Cogan et
al. 1999). The question arises during which t.me period they can survive and persist
on these surfaces and thus play a role In cross-contamination and subsequent
infection.

The walls of unit 5 (area of cutting, deboning and packing) had a significantly
higher level of fungal contamination than other processing units. The mean total
yeast and mould count isolated from wails of this area was 4.80 log cfu/cm? (Table
2). However, it is not possible to make definite conclusions as to the cause of this
increase from the results of the present study. It is possible that the high level of
total yeast and mould count on the walls of area.of portioning and packing could be
attributed to the greater nwumber of workers in the portioning and packing area,
compared to the other a eas (Wirtanen et ali, 2002). Human activity has previously
been reported to consicerably contribute to the microbial contamination of the air,
through sneezing, taiking, laughing, falling hair, using soiled coats as well as
shedding from hands and arms (York, 1973).

The tables surfaces of unit 4 (area of chilling) and unit 5 (area of portioning and
packing) had a nearly similar (Table 2) total mould and yeast counts (3.67 log
cfu/cm’® and3.64 log cfu/cm? respectively). It is possible that a contributing factor to
the higher fungal levels could have been condensation within the area of chilling as
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well as area of portioning and packing; this condensation has previously been more
associated with the growth of yeast and moulds rather than with the growth of
bacteria. However, higher bacterial contamination in an environment with high
relative humidity has also been reported (Marthi et al., 1990). Furthermore, if the
initial carcasses are contaminated with fungi, also the contact surfaces in the
processing environment become contaminated. These surfaces contribute to cross-
contamination of non contaminated poultry meat. Therefore, starting with good
quality poultry carcasses should diminish the contamination level of processed
poultry products. Furthermore, it has been established that the handling of
contaminated raw poultry meat in the food preparation area will cause the bacteria
to become widely disseminated (Cogan et al. 1999),

In the present study, the mycotic flora on carcasses and critical points of the
procassing lines consistedpredominantly of Aspergiliusniger,  Aspergiflusfiavus,
Cladosporium  sp.,  Pencillium  sp., Afternaria sp., Fusarium sp. andCandida
albicans(Table 3).Some species were isolated only from carcasses taken from the
processing lineafter the carcass had been passed through one or moreprocessing
operations;, some species were isolatedonly from critical points of processing
operations;while other fungi were isolated from carcassestaken from processing, as
wefll as from points of processing operations (Table 3).Aspergilusniger was the
predominant mould recovered from these carcasses.

These observations may indicate cross-contamination during processing
operations and between carcasses processed at the same facility. Hinton et al.
{2004) indicated that bacterial cross-contamination of carcasses occurs during all
stages of processing and that some bacteria can survive processing and proliferate
on carcasses during refrigerated storage. Furthermore, Acinetobacterand Aeromonas
spp. were the primary isolates recovered from carcasses taken from the processing
line.

Other studies have also indicated that cross-contamination of carcasses by
Pseudomonas spp. is apparent throughout the processing operation (Geornaras et
al,, 1999).Scald water, rubber picker fingers of the mechanical pickers and
evisceration are major sources of cross-contamination in processing facilities (Mulder
et al.,, 1978; Thomas and McMeekin, 1980; Geornaras et al., 1995). Additional
carcass contamination may occur during the chilling operation because
psychrotrophic spoilage bacteria are routine inhabitants of the immersion chiller
water and chiller ice (Thomas and McMeekin, 1980; Frias and Graw, 1999).
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TABLE 3. Mycoticfloara isolated from critical points of processing operations and
chicken carcasses at different stages of processing under commercial

conditions .
Process gi?g‘sp[‘”g Isolated fungi
Before Crl;cc)i:gﬁ = Asoerg;/!usnger
shackling feathers Aspergillusniger
After Hocks Aspergillusniger
shackling Chickens Aspergillusniger
After ﬁ:ﬁgdmg Aspergillusniger
bleeding sfr?gggssses Aspergillusniger
After w%%glrdmg Aspergillusniger
scaiding Sfr?ggggses Aspergillusniger
Rubber
" After nﬁggﬁarrswigl Aspergifiusniger, Rodotoria sp.
defeathering pucker
suCr?argg:ses Aspergiflusniger
' Washing
After water
washing - sucr?ggggses Aspergiliusniger
eqﬁ}',;?cniﬁatgm Aspergiflusniger, Alternaria sp.
evisceration
external Aspergiliusniger
_ After carcasses
evisceration surfaces
. post-
evisceration
internal Pencillium sp.
carcasses :
surfaces
ngshlng
water
wasﬁiﬁer Carcasses ]
9 surfaces after Aspergiliusniger
washing
Cold water
~ After carcasses
chilling surfca}_‘qclels after Aspergillusniger, Penciffium sp.
illing
Tables ) ,
surfaces after Aspecr'?fllusn@qn Alternaria
After cgttg)%g and sp., Cladosporium sp.
: - ebonin
Cutting Breast flits Aspem%usnlger
Thighs Aspergillusniger
1 wingb:‘;a Aspergiiusniger
plastic S :
After before pa cking Fusarium sp.
h Carcasses : . : .
packing surfaces after Aspergiliusniger, Aspergiliusfiavus, Fusariu
packing m sp.,Cladosporium sp.
Blast .
After freezing tunnel Cladosporium sp.
freezing Carcasses
surfaces after Candida albicans
freezing
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The spread and persistence of mycoticflora in the processing environment and
chicken carcasses at different processing units is shown in Table (4). These floara
consisted primary of Aspergillusniger, Aspergillusflavus, Cladosporium sp., Penciflium
sp., Alternaria sp., Fusarium sp. and Candida albicans. Some species were isolated
only from carcasses after they had been passed through one or more processing
units; while other species were isolated only from processing environmental
surfaces.However, only Aspergillusniger andAspergillusflavus were positive for both
carcasses andenvironmental surfaces at the same facility (Table 4).These results can
explain the high numbers of contaminated poultry meat on the retail market. If the
initial carcasses are contaminated with mould and yeast, also the contact surfaces in
the processing environment become contaminated. These surfaces contribute to
cross-contamination of non-contaminated poultry meat (Cogan et al., 1999, Cools et
al., 2005). Therefore, starting with good quality poultry carcasses should diminish
the contamination level of processed poultry products.

Unit 1: Area of live birds, Unit 2: Area of slaughtering, bleeding and
defeathering, Unit 3: Area of evisceration, Unit 4: Area of chilling, Unit 5:
Area of portioning and packing and Unit 6: Area of freezing.

CONCLUSION
Overall, the present study concluded that, although the levels of fungi
on broiler carcass end products are reduced during modern poultry
processing, the carcass portions had a significantly higher mould and yeast
counts. This should be reduced by implementing satisfactory manufacturing
practices and effectively training plant workers in hygiene, safety, and
quality assurance. | '

On the other hand, carcass cross-contamination by mould and yeast,
such as AspergillusnigerandAspergiflusfiavus, are widespread and occurs
continuously during processing. Methods for reducing carcass contamination
during the processing operations deserve further study. This should be
reduced by implementing satisfactory manufacturing practices and effectively
plant workers training in hygiene, safety, and quality assurance. It is
therefore important to keep exposure of chilled meat in the processing and
packaging areas as low as possible to reduce the risk of foodborne iliness
and food spoilage.

Finally, development of intervention techniques that can reduce the
spread of fungal contaminants during poultry processing will produce safer
products with an extended shelf life.



TABLE 4. Mycoticfloara isolated from plant-processing environmentand chicken carcasses at different units of processing under commercial
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