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ABSTRACT

The decontamination of poultry meat can help to reduce human foodborne infections. A study
was conducted to improve the bacteriological quality of broiler carcases using different
decontaminants (peracetic acid 100 ppm, chlorine 30 ppm and peracetic acid 100 ppm plus
chlorine 30 ppm) in chilling tank of local poultry plant at Belbies city city. Broiler carcases were
analyzed for total aerobic bacteria, S. aureus, enterobacteriaceae, and pseudomonas count. After
chilling with per acetic acid 100 ppm, chlorine 30 ppm and peracetic acid 100 ppm plus chlorine
30 ppm, counts were 4.58 + 0.51, 2.48 + 0.34, 2.82 £ 0.28, 2.75 + 0.28 & 4.91 + 0.56, 2.69 *
0.35,3.1+0.31,3.14 £ 0.32 & 3.12 + 0.29, 2.18 £ 0.24, 2.30 £ 0.26, 2.66+0.25 log10 CFU/mL of
chill for total aerobic bacteria, S. aureus count, enterobacteriaceae count, and pseudomonas
count, respectively. There was a little difference in microbial populations per milliliter of chill
water among treatments. Effect of decontaminants artificially inoculated broiler breast with
Campylobacter jejuni were also studied. Public health importance, the beneficial economic and
applicable values of the different decontaminants were discussed.
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1. INTRODUCTION

Broiler carcass contamination may occur during different processing steps (evisceration,
washing of carcass, chilling and cooling) where microorganisms are disseminated (USDA,
2002). To minimize microbial contamination of broiler carcasses during processing, several
disinfectant compounds can be added to the chilling tanks. Chlorine compounds 5 ppm (as a
maximum level), can be added to the chilling tanks in poultry slaughterhouses. Five disinfectants
(chlorine dioxide, alkyl dimethyl benzyl ammonium chloride, acidified sodium chlorite, per
acetic acid, and sodium hypochlorite) were evaluated by (Guastalli et al., 2016) to examine their
effects on the indicator microorganism's populations and on Salmonella enteritides in the
absence and presence of organic matter. During carcass chilling, cold water play a main role as
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cross contamination vehicle between broiler carcasses. In addition, treated cold water with
disinfectant as chlorine help in reduction of microbial population (Demirok et al., 2013). By
immersion of poultry carcasses in cold water; level of microbial contamination are decreased,
and may increase again during refrigeration storage (Hinton et al., 2004). In United States of
America, Campylobacteriosis (from poultry meat) constituted about 6.5% of all foodborne
diseases cases (Crim et al., 2014).

The present study aimed to evaluate the effect of alternative four disinfectant compounds
(per acetic acid 100 ppm, chlorine 30 ppm and per acetic acid 100 ppm plus chlorine 30 ppm) on
the populations of total bacterial, S. aureus, enterobacteriaceae, and pseudomonas count. In
addition, our study evaluated the effect of mentioned disinfectants on artificially inoculated
broiler breast with Campylobacter jejuni.

2. MATERIALS AND METHODS

To evaluate the effect of selected disinfectants on broiler carcasses; two separate
experiments were conducted: one experiment regarding the effect on microbial population, and
the second on artificially inoculated broiler breast with Campylobacter jejuni.

2.1. Experiment |
2.1.1. Sampling

Five replicates were performed for each treatment. Experiments were performed at local
poultry processing plant at Belbies city.

2.1.2. Broiler carcasses treatment

Four buckets were filled with 25 L of cold water (16-18°C). Peracetic acid 100 ppm,
Chlorine 30 ppm and peracetic acid 100 ppm plus chlorine 30 ppm were added to one bucket
each. The fourth bucket contained only water (negative control). Three carcasses were immersed
in each bucket for 20 minutes in order to simulate the pre-chilling processing step.

2.1.3. Detection and enumeration of bacteria:

2.1.3.1. Total Aerobic mesophilic count (Health Protection Agency, 2004): Total viable
counts (TVC) were determined on Plate Count Agar (Oxoid), after incubation for 2 days at 30 °C.

2.1.3.2. Coagulase positive S.aureus: an inoculum of 0.1 ml of serial dilution 10'&1072 was
evenly surface distributed on Baird Parker agar base supported with egg yolk tellurite emulsion
Agar (Oxoid CM0275) according to (APHA,2001). After incubation at 37°C for 48 hrs, counting
of all typical colonies. For confirmation, five typical colonies were selected and transferred to
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brain heart infusion broth tubes (BHIB) (Oxoid CM1135) for subsequent culture and
preservation. Gram stain, catalase, mannitol fermentation, DNAs and coagulase tests were
applied on suspected colonies to identify coagulase S. aureus (Quinn et al., 2011).

2.1.3.3. Enterobacteriaceae count [ISO 21528-2 (I1SO, 2004): Enumeration was carried out on
Violet Red Bile Glucose (VRBG) agar. Only red or pink colonies with or without the precipitate
were considered.

2.1.3.4. Determination of Pseudomonas: (Kielwein, 1969): 0.1 ml dilutions were transferred to
the surface of GSP (Glutamate Starch Phenol-red agar), then spread as quickly as possible over
the surface of the agar plate. The plates were inverted after approximately 15 min and incubated
at 25°C for 72 hours. The numbers of Pseudomonas were estimated by counting colonies >1 mm
in diameter, with violet to blue.

2.1.3.5. Isolation of Campylobacter jejuni: (Rasschaert et al., 2007): 10 g + 0.1 g of the surface
of the meat samples were transferred to 90 ml Preston enrichment broth (Nutrient Broth No.2,
Oxoid, Basingstoke, UK + Supplement) and macerated for 30 sec. in a Stomacher 400 bag
mixer.

2. Experiment 11
2.1. In-vitro inoculation of Campylobacter jejuni

1- Preparation of chicken fillets:

Chicken carcasses about 2000 + 45 g. were obtained from a local abattoir and kept in the
refrigerator at 4+1 °C until use. The breast muscle was removed and sliced into parts (4 x 6 x 1)
cm. Twenty five grams of breast muscle was used for microbiological detection to establish if
the fillets were harboring indigenous Campylobacter jejuni prior to inoculation. Campylobacter
jejuni free chicken fillets were introduced for artificial inoculation and decontamination trials.

2- Preparation of Campylobacter jejuni:

PCR identified Campylobacter jejuni were enriched in a sterile nutrient broth for 24 hours, then
centrifuged at 4000 round per minutes (rpm) for 5 minutes. The supernatant was removed
followed by addition of a sterile normal saline then centrifuged at 4000 (rpm) for 5 minutes. The
supernatant was removed then addition of a sterile normal saline with few quantities and shacked
with vortex in comparing with ¥% McFarland tube equal (108 cfu/ ml).

3- Inoculation of chicken fillets with Campylobacter jejuni:

Each part of chicken fillets was placed into a sterile Ziploc plastic bag then 0. 1 ml of the diluted
Campylobacter jejuni culture (108 cfu/ml) was distributed over the surface of the each chicken
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fillets by a sterile insulin syringe. The Ziploc locked and massaged from outside for a
distribution of Campylobacter jejuni. The inoculated fillets were left for 25 to 30 min at a room
temperature to allow attachment and adsorption of the inoculated bacteria (Morrison and Fleet,
1985).

STATISTICAL ANALYSES

Microbial population results were transformed in logl0 and means compared by Tukey’s
test at 5% (p<0.05) significance level. Statistical Analysis System (SAS) software version 9.1
was used for analysis.

3. RESULTS AND DISCUSSION

Hygienic conditions occur during meat manufacturing process can be assessed by indicator
microorganisms (Huffman, 2002). Chicken meat is frequently contaminated with different
microorganisms causing foodborne diseases in human beings specially campylobacter and S.
aureus. So, trials should be adopted to reduce these microorganisms in poultry carcasses
(Kottwitz et al. 2010; Silva et al. 2010 and Jacobsen et al. 2012), disinfectants addition in pre-
chilling tanks play a role in minimizing microbial populations in broiler carcasses during
processing. Pre-chilling without addition of any antimicrobials to chill tanks has low effect on
bacterial reduction in poultry carcasses (Voidarou et al., 2007).

Table (1) Effect of decontaminants on bacterial counts logio CFU/ml of chilling water.

Control Peracetic acid  Chlorine 30 Peracetic acid100
group 100 plus chlorine30

APC 5.8+0.56% 4.58+0.51° 4.91+0.56%° 3.12 £0.29°¢
Reduction count 1.22 0.89 2.68

Staphylococcus count  3.95 +0.41%  2.48+£0.34>  2.69 +0.35" 2.18 +0.24°
Reduction count 1.47 1.26 1.77

Enterobacteriaceae 3.9+0.322 2.82 +0.28° 3.1+0.31° 2.3040.26°

count

Reduction count 1.08 0.8 1.6

Pseudomonas count 3.8+0.382 2.75+0.28° 3.14+0.32% 2.66+0.25°
Reduction count 1.05 0.66 1.14

Means of the same rows carrying different superscript letters are significantly different.

Table (1) showed the effect of decontaminants on bacterial counts logl0 CFU/ml of chilling
water. It is cleared that the higher reduction count of total aerobic count (2.68 CFU/mI) in
Peracetic acid100 plus chlorine 30 group and the lowest reduction count for pseudomonas count

445



5t International Food Safety Conference
(e : Damanhour University J[
Ot v &4 Saturday, 13t October 2018 RS
in Chlorine 30 group (0.66 logl0 CFU/mI). All of the examined disinfectants reduced total
aerobic counts (p>0.05) by different reduction count ranged from 0.89 to 2.68 log10 CFU/ml.
Peracetic acid100 plus chlorine30 declined the total enterobacteriaceae count (2.30+0.26
CFU/mL) compared with the control one (3.9£0.32 CFU/mL) (p<0.05). Peracetic acid100 plus

chlorine30 group reduced all tested bacterial populations Significantly (Table, 1).

Table (2) Effect of decontaminants on bacterial counts logio CFU/g of broiler meat

Control group Peracetic acid 100  Chlorine 30  Peracetic acid100
plus chlorine30

APC 4,38 £0.49? 3.18 +0.27° 3.65 + 0.41® 2.95 + 0.39°
Reduction count 1.2 0.73 1.43

Staphylococcus count 3.56 +0.272 2.58 + 0.36° 2.92 +0.28%® 2.41 £0.34°
Reduction count 0.98 0.64 1.15

Enterobacteriaceae count  3.45 + 0.28? 2.35+0.24° 2.72+0.27° 2.11+0.21°
Reduction count 1.1 0.73 1.34

Pseudomonas count 3.14 +0.31° 2.21 +£0.22° 2.46 +0.31% 2.13+0.26"
Reduction count 0.93 0.68 1.01

Means of the same rows carrying different superscript letters are significantly different.

Peracetic acid100 plus chlorine 30 showed the best results in reducing total microbial count,
Staphylococcus count, Enterobacteriaceae count and Pseudomonas count whereas Peracetic acid
100 and Chlorine 30 exhibited little reduction effect on these populations either in chill tanks
(Table 1) or broiler carcasses (Table 2).

The results of the present study showed that Peracetic acid at 100 ppm, Chlorine at 30 ppm
and Peracetic acid 100 ppm plus chlorine 30 ppm decreased tested microbial populations in
different ratios. However, Mead et al. (2000) mentioned that using of chlorine at concentration
of 50 ppm in chilling tanks (during pre-chilling stage) did not eliminate contamination of broiler
carcasses by Escherichia coli. The addition of chlorine at 20 ppm concentration in pre-chilling
tanks declined the coliforms, Escherichia coli and Campylobacter spp. and total aerobes count,
in poultry carcasses, without effect on Salmonella spp (Buhr et al., 2005).

Figure (1) showed the prevalence of Campylobacter species in broiler meat and giblets. It is
declared that C. jejuni has a higher prevalence than other species. Also, gizzard appeared as a
most contaminated part by the campylobacter spp. and that can be explained as the gizzard has
many sources of contamination during broiler processing especially during evisceration process
and its cleaning. Campylobacter jejuni was isolated and identified using PCR (Figure 2).
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Figure (1) Prevalence of Campylobacter species in broiler meat and giblets

[

Figure (2) Campylobacter jejuni mapA PCR (L: 100 bp Ladder, 1, 2, 3,4,5,6 and 7 C. jejuni
positive isolates). Pos: positive control. Neg: Negative control

Table (3) Effect of decontaminants on Campylobacter jejuni logio CFU/g of artificially
inoculated broiler breast (N=5)

Control group  Peracetic acid Chlorine 30 Peracetic acid100

100 plus chlorine30
Minumum 6.8 5.42 5.94 511
Maximum 7.23 5.69 6.23 5.36
Mean+ SE 7.03 £0.62° 5.55 + 0.56° 6.12 + 0.52% 5.18 £ 0.54°
Reduction count 1.48 0.91 1.85

Means of the same rows carrying different superscript letters are significantly different.
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Results tabulated in Table (3) mentioned the effect of decontaminants on Campylobacter jejuni
logio CFU/g of artificially inoculated broiler breast. In control group, the meanzSE of
Campylobacter jejuni count was 7.03 + 0.62 logio CFU/g. Reduction count for both Peracetic
acid at 100 ppm and Peracetic acid100 ppm plus chlorine at 30 ppm are very similar; 1.48 logio
CFU/g and 1.85 logi0o CFU/qg, respectively while chlorine at 30 ppm showed more little reduction
count (0.91 logio CFU/g). Bashor et al. (2004) mentioned that chlorine addition at 25 to 35 ppm
affect the Campylobacter spp. count in poultry carcasses and reduce it to 0.5 log CFU/mL of
washing tank solution.

In the present study, peracetic acid was more effective in reducing microbial populations
than chlorine-based compounds and this result agreed with that obtained by Bauermeister et al.
(2008), the chlorine is easily neutralized by organic compounds so that weakness in
antimicrobial effect (Northcutt & Lacy, 2000). Demirok et al. (2013) declared that the
immersion chill has an important role in reduction of pathogenic microorganisms like
Campylobacter (43%) and Salmonella (39.7%) and that may be due to the effect of washing and
occurance of chlorine in the chilled water.
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