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Part | - chemical abattoir interventions — 1. concept

In the EU, the fundamental principle of controlling microbial contamination during slaughter
iS based on sanitary and hygienic processes.

Both choosing abattoir technologies and conducting individual operations
should be approached with the primary goal of
preventing contamination and minimizing microbial load on the carcass.

K. Houf



Part | - chemical abattoir interventions — 1. concept

Even when best hygienic abattoir practices are applied, complete prevention of all
microbial contamination of carcasses is unachievable under commercial conditions.

Therefore, in some situations, it may be considered necessary to further reduce the
microbial loads on carcasses through application of additional interventions

.e. decontamination treatments.
(Buncic and Sofos, 2012, Food research international)




Part | - chemical abattoir interventions — 1. concept

Several intervention technologies have been tested to reduce the microbial
contamination of carcasses. These can be divided into three major types:

. physical (e.g. hot water, steam, steam vacuuming),
. chemical (e.g. organic acids, chlorine, acidified sodium chlorite, polyphosphates)
I1l.  biological (bacteriophages, bacteriocins).

V. or combinations of the above technologies

(Hugas et. al, 2008, Meat science)




Part | - chemical abattoir interventions — 1. concept

Chemical decontamination treatments involve
/ 1
an application of a substance ,

at a given step during the slaughter process

in order to reduce the microbial contamination level of carcasses.

\ 4

= reduce in numbers (log/ cm?) - one or more specific hazard(s)

A 4

- by detachment (removal)
- by Kkilling (DNA still present)
- by deactivation (bacteria potentially still alive)

- general microbial reduction




Part | - chemical abattoir interventions — 1. concept

WHO - FAO defined some practical implementation factors to be considered by the establishment manager when choosing an
intervention. These vary with the establishment, intervention type and point of application, and include:

= ability to contribute to targeted hazard control objectives

= cost-effectiveness

= reliable and timely supplies of materials or other resources, e.g. chemicals, power

= adequate quantity and reliable supply of potable water

= impact of chemicals on equipment, and effect of accumulation in the establishment environment
= development of resistance in bacterial strains with long-term use of chemicals and biocides

= occupational and safety risks to workers

= acceptance of intervention agents as food additives by regulators in domestic and export markets; and need for labelling.
= technical complexity and ease of use

= cost and availability of infrastructure, with ongoing maintenance

= impact on meat quality

= consumer acceptance

= environmental impact, e.g. waste disposal and pollution




Part | - chemical abattoir interventions — 2. classes and mode of action

o . 0]
1. low-molecule organic acids | o o o, %OH
(e.g. lactic, acetic, citric, fumaric acid) OH
The antibacterial action of low molecule organic acids is i
o o

1. duetothe lowering of the pH on the surface of the product (e.g. carcass)

2. its ability in the undissociated form to penetrate the cytoplasmic membrane, resulting in reduced w
intracellular pH and disruption of the transmembrane proton motive force. o o
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Part | - chemical abattoir interventions

— 2. classes and mode of action

2. Chlorine-based treatments

chlorine and chlorine dioxide
hypochlorite, sodium hypochlorite, sodium chlorite
acidified sodium chlorite

Chlorine compounds destroys microorganisms by chlorinating the lipid
protein substance in the bacterial cell wall to form toxic chloro-compounds

and induces the leakage of macromolecules from the cells.
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Part | - chemical abattoir interventions — 2. classes and mode of action

2. Chlorine-based treatments

3

cetylpyridinium chloride

Cetylpyridinium chloride (CPC), first described in 1939, is a quaternary ammonium, water-soluble, colorless, broad-
spectrum antimicrobial agent. It has been used for over 50 years in oral hygiene products including toothpaste, throat
lozenges, and mouthwashes. Because of their low surface tension, hydrophilic, and lipophilic properties, quaternary
ammonium compounds absorb into the bacterial cell surface, permeate and destroy the cell wall and cell membrane,
and have a direct or indirect lethal effect on the cell. In the specific case of CPC, it has been shown that it interact
strongly with negatively charged surfaces, and that the antibacterial activity is related to the hydrophobicity. The
degree of damage to the bacterial membrane is however time and concentration dependent.
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2. Chlorine-based treatments
HoN—ClI

monochloramine

Monochloramine is a powerful oxidant that disrupts bacterial protein synthesis.
It has it application as drinking water and wound disinfectants.
In poultry decontamination studies, monochloramine exerted stronger antibacterial activity than NaOCL, probably due

to a lesser extent inactivated by organic matter.
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3. Trisodium phosphate O Na

Trisodium phosphate (TSP) is an alkaline detergent that removes attached bacteria from carcass surfaces by
means of its surfactant properties and high alkalinity (pH about 12.0). In addition, TSP kills bacteria by

disrupting the cell membrane and causing leakage of cellular material.
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Occasionally, the antibacterial activity of other chemicals such as:
> peroxides
» sulfate-based compounds

» sodium hydroxide (NaOH)

Based on the evaluated studies,
acetic and lactic acid, acidified sodium chlorite (ASC), and trisodium phosphate (TSP)

in particular proved to be effective for reducing the bacterial load
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Spraying

by hand
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Part | - chemical abattoir interventions — 3. application

Spraying
by hand

cabinet
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Part | - chemical abattoir interventions — 4. some literature data

Cattle hide treatments

Chemical washes

1. Oxidisers (peroxyacetic acid (PAA), hypobromous acid, hydrogen peroxide, ..)

2. Quaternary ammonium compounds

5. Other chemicals (chlorine solutions, cetylpyridinium chloride (CPC), sodium hydroxide, sodium metasilicate,
trisodium phosphate (TSP)

chemical dehairing process

process of applying successive water and chemical washes (sodium sulphide followed by a neutralizing solution of hydrogen
peroxide) in a cabinet to remove hair and improve visible cleanliness and reduce microbial loads on animal hides.
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Microbial immobilization treatment (shellac hide coating’)

Spray treatment of cattle hides with natural resin (shellac), to form a
protective coating as a barrier to microorganisms resulting in the

reduction in their transfer to beef carcasses

Antic D. et a/ 2010. Meat Science, 85, (1):77-81



Summary of findings for cattle hide interventions: studies under commercial conditiondgeasuring bacteria counts.

Intervention! No. studies/ Intervention/outcome Microorganism Logy, CFU Beference
design surface reduction®

Pre-exsanguination interventions
Water wash & CPC (13] 1/CT Live animal hide/ Aerobic bacteria 1.3 Bosilevac, Arthur,

carcass® Enterobacteriaceae

il

tal. (2004}

Post-exzanguination washing clipping

Water wash/manuzl curry comb 1/BA Veal calf hide Aesrobic bacteria 0.5 Wang et al (2014)
Enterobacteriaceae 3.5
E colt 1.6

Warm water wazh 1/BA Hide cut lines Aesrobic bacteria 0.1 Scang=a «tal. (2011)
Hide clipping (dirty hides) 2/7CT Hide/ /carcazz® Aszrobic bacteria 0.1-0.3 Van Donkersgoed VicCleery et al.
E. coli 0.3 (2008)

Organic acids

Acetic acid (59%) 1/BA Hide cut lines Acrobic bacteria 2.6 Scanga et al (2011]
E colt 37

Lactic acid [6%4) 1/BA Hide cut lines Aczrobic bacteria 2.3
E. coli 3.7

Other chemieals

Chlorine FASC (200 ppm) 1/BA Veal calf hide Aczrobic bacteria 1.3 Wang =t zl. (2014)
Enterobacteriaceae 1.5
E coll 1.0
Water waszh & sodium hydroxids 1/CT Hide carcass™ Aczrobic bacteria 0.5
(1.5%8) Enterobacteriaceae 0.8
Water wash & sodium hydroxide 2/BA Hide Aerobic bacteria 1.5-2.1 ), Yang, Badoni, Tram,
(1.5%8) Enterobacteriaceas 3.4
Sodium hyvdroxide (3%) 1/BA Hide cut lines Asrobic bacteria 1.6
E. coli 33
TEP (2094) 1/BA Hide Asrobic bacteria 1.3 Galicioglu et al. (2010)
Ethanel (75%] 1/BA Hide= Asrobic bacteria 1.2
A proprictary QAC sanitizer & 1/CT Hide carcaszzs™ Aerobic bacteria 1.0 Antic et al. (2011)
vacuumuing Enterobacteriaceae 1.3
E colt 1.2
Chemical dehairing and thermal interventions
Chemical dehairing 1/CT Hide carcass™ Asrobic bacteria 2.0 Nou et al. {2003)
Enterobacteriaceae 1.8
Hot water wash 1/BA Hide cut lines Aczrobic bacteria 3.6
Chlorine spray & hot water rinse 1/BA Veal calf hide Asrobic bacteria 21
Enterobacteriaceae 27
E. coli 2.6

Microbial immaobilization treatments

Shellac in 2thanol hide costing 1/CT Hide carcazz™ Aerobic bacteria 1.7
Enterobacteriaceae 1.4
E coll 1.3

Agquecus shellac hide coating 1/CT Hide carcazz™ Aerobic bacteria 0.3-1.1 Antic et al. (2018)
Enterobacteriaceae 0.1-0.7

1 Acidified sodium chlorite (ASC), trisodium phosphate (TSP), cetylpyridinium chloride {CPC), quaternary ammonium compounds {QAC).
* Reduction in hide-to-carcass transfer.

CT: Controlled wrial; BA: Before and-after wrial Antic D. ef a/ Meat Science, 2021, v.182

* The comparison group was in all cases “no treatment” (controlled trials) and “pre-treatment” (before-and-after trials).



Summary of findings for cattle hide interventions: studies under commercial conditions measuring prevalence reductions.

Intarvention! No. studies/ Intervention/outcome Microorganism % of zamples positive in Reference
design surface study population
Mo treat- Treat-
ment® ment
Pre-exsanguinstion interventions
Water wash 1/BA Live animal hide/hide Salmonella 36-55% 40-72% ies =t al. (2004
Lactic acid [0.5%) 1/BA 50.0% 52.2%
Chlorine 1/BA G0.0% 33.6%0
Water wazh & CPC (1%) 1/CT Live animal hide hide E. eoli 0157 569 34% Bozilevac, Arthur, et al (2004)
15CT Live animal hide/carcass™ E. coli 0157 23% 3%
Bacteriophaze Finalvse® spray 1/CT Live animal hide hide E. coli O157:H7 37.6 51.8 Arthur et al. (2017
1/CT Live animal hide/carcass™ E. coli 0137:H7 17.6 17.1
Post-exzanguination washing /elipping
Water wash 1/BA Hide E. coli O157:H7 52.5% 38.4% Arthur «t al. (2008)
Salmonella 5B8.1% 24.3%
Water wash & chlorine 2/BA Hide E coli 0157-H7" 4-35% 1-13%6 Arthur =t al_ (2007), Bozsilevac et al.
Salmonella” 27_40% 7-13% (2009]
Water wash/manual curry comb 1/BA Veal calf hide E. coli ©103 26% 17% Wang et al. (2014)
E coli 0111 23% 173
Warm water wash 1/BA Hide cut lines E. coli O1537:H7 78.0% 54.0% Scanga et &l (2011]
Salmonella G8.0%5 28.0%5
Organic acids
Acetic acid (5%) 1/BA Hide cut lines E. coli O157:H7 76% 309 Scanga et al. (2011)
Lactic acid [6%) 1/BA E. coli O1537:H7 54% 56%
Salmonella 7434 5094
Other chemicals
Water wash/sodium hydroxide 1/CT Hide/carcass™ E. coli 01357 17% 2% Bosilevac, Nou, ot al. (2005)
(1.5%4) 1/BA Hide 443 16%
Sodium hydronde (3%46) 1/BA Hide cut lines E ecolt O157-H7 Q4% 41% Seanga et &l (2011)
Salmonella G094 433
Chemical dehairing
Chemical dehairing 1/CT Hide/carcass™ E. coli O157:H7 S50% 1% Mou et al. (2003)

1 Cetylpyridinium chloride (CPC).
* Reduction in hide-to-carcass transfer,
CT: Controlled trial; BA: Before-and-after trial.

* The comparizon group was in all cases “no treatment”™ (controlled trials) and “pre-treatment” (before-and-after trials).

b Percentage of total samples that had E. coli 0157:H7 and Salmonella spp. counts at or above the detection limit of 40 CFU/100 cm? after enumeration.

Antic D. ef al Meat Science, 2021, v.182
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Chemical washes of carcasses

washes with antimicrobials such as lactic, acetic and citric acids that affect microbial growth through disruptions to

nutrient transport and energy generation and can cause injury to microbial cells through their low pH.

Washes containing other chemicals and oxidizers
Include washes containing products that destroy bacteria through various actions, such as oxidation and disruption of
cellular functions, or that prevent bacterial attachment to meat.

Examples include: peroxyacetic acid (PAA), acidified sodium chlorite (ASC), hydrogen peroxide, trisodium phosphate (TSP)



Part | - chemical abattoir interventions

— 4. some literature data

Summary of findings for beef carcass interventions: studies under commercial conditions measuring bacteria counts.

Intervention No. Intervention,/ Microorganizm Log,, CFU Referenee
studies/ outcome surface reduction®
design
Organic acid washes
Lactic acid 3/BA Carcazs Aerobic bacteria 0.8-3.8 Bosilevac =t 2l (2006), Dz Martinez et al. {2002), Dormedy,
2/CT Enterobacteriaceas 0.4-1.0 Brashears, Cutter, and Burson (2000], R zuez (2007, Ruby and
E. colt 0.1-1.8 Ingham (2007), Signorini =t al. {2018), Wrnght (2011)
Acstic acid 2/BA Carcass Aerobic bacteria 0.4-0.6 Algino =t al. (2007}, Carranza =t al. {2013), Signorini et al. (2018)
1/CT Enterobacteriaceas 1.0
E coli 0.5-0.7
Citrie acid 1/BA Carcazs Aerobie bacteria 0. Signornni et 2l (201&)
E col 0.4
Organic acid mixtures 2/BA Carcass Aerobic bacteria 0.2 Algino =t al. {2007), Signorim et al (2018)
Enterobacteriaceas 0.5
E colt 0.1-09

Antic D. ef al Meat Science, 2021, v.182



Part | - chemical abattoir interventions — 4. some literature data

Summary of findings for beef carcass interventions: studies under commercial conditions measuring prevalence reductions.

Intervention! No. studies/ Intervention, Microorganizm % of zamples positive in Reference
dasign cutcome surfacs study population
Mo treat- Treat-
ment® ment

Standard processing procedures and GHP

Downward hide pulling 1/CT Carcazs® Enrerobacteriaceas 5394 0494 Kennedy et al. (2
Bung bagging 1/CT Carcazs™ VTEC non-0157 5534 3534 Stopforth et al
E. colt 0137:H7 5% 1.7%
Lalmonella 8.3% 0.0%
Thermal interventions
Hot water 2/BA Carcazs Enrerobacteriaceas 19-27% 2-15% Algino et al. {20 al. (2006)
E. col 1524% 3%
E. coli O157:H7 27% 3%
Steam pasteurizstion 2/BA Carcazs Enterobacteriaceas 46% 3% Corantin et al. (20( Nutzch =t al. (1997]
E coli 14-16% 0-1.8%
Salmonella 0.7% 0%
Organic acid washes
Lactic acid 3/BA Carcass E. coli O157:H7 31% 20% Bozilevac ot al. (2006), Chaves ot al. {2013), Ruby
VTEC non-0157 6_726 098 and Ingham (] ]
Lalmonella 43% 25830
Acetie acid 1/BA Carcass Enterobacteriaceae 583 303 Alging et al. (2007)
E. coli 47% 13%
Orgznic acid mixfures 1/BA Carcazs Enrerobacteriaceas 28346 229§
E. coli 2434 7o
Hot water/LA 2/BA Carcass E. coli O157:H7 193 456 Bozilevac ot al. (2006), Ruby and Ingham (2007
Salmonella 2530 2.3%
Multiple interventions applied at multiple steps
Steam vacuum, PAA & organic 5/BA Carcass E. coli O137:H7 4-43% 0-17% Arthur et al. (2004), Elder et 2l. (2000), Kanankege
acid washes, thermal VTEC non-01 37 70-79% 14-62% et al. (2017
interventions Lalmonella 45% 2% Ingham (2007}

1 Lactic acid (LA}, peroxyacetic acid (PAA).
* Reduction in transfer to carcass.
CT: Controlled trial; BA: Before-and-after trial.
* The comparison group was in all but one case “no treatment” (controlled trials) and “pre-treatment” (before-and-after trials); In the “downward hide pulling” a
comparison group was “upward hide pulling™.

Antic D. ef al Meat Science, 2021, v.182
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pre-chilling carcass interventions .

Only a few studies investigated the antibacterial efficacy of organic acids on naturally contaminated pig carcasses under
commercial conditions.

lactic acid
acetic acid
citric acid

acidified sodium chlorite (ASC]

washing
spraying before - after - before and after evisceration
Zdolec N. et al, 2022, MDPI submitted
Loretz M. ef al, 2011, Food Control, 22, 1121-1125
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chemical decontamination treatments for poultry carcasses

Organic acids
1. acetic acid
2. lactic acid
3. citric acid

chlorine-based treatments
1. chlorine and chlorine dioxide
2. hypochlorite, sodium hypochlorite, and sodium chlorite .
3.acidified sodium chlorite
4. cetylpyridinium chloride
5. monochloramine

Phosphate-based treatments
1. trisodium phosphate
2. other phosphate-based compounds

Other chemical treatments




Antitactenal actrwity of acefic and lactic acd freatments an the sorfce of pouliny carcasses and pari

Antitacten al actwity of dhlannated water, aodified sodium chiomte, and cetylpyndinium chlofde on the sudface of poultyy carasss and pares.

Agent] Reduction Treated Applicason® Sampling Concenmration Contamination Temperzure Exposure Refemnce Agmny ReducTion Treatsd  Applicmion® Sampling Concentrazon  Contaminaion Temperature Exposure Refrence
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Acehic moid hlorine

Amobic hacteria 20mi-! Carcss I During slaughtsr 20 ppm Artificial 4 45 Fabrizio et 2l (3NIZ) Amohic bactenia 21=2ami! Camass During shughter 55 ppm Artificial 21-54 iR | Morthoutt e all (2005 )
09-1.7ml~"  Caras K After shugher  0&% Mazural lo= water &0 Dickens and 18 cm ™ Cacass M or 5P Doring slaughter 50 ppm Hatural HA" 5 Snhamahapatra et al

‘Whittemare (15695 ) { 2004)

Qg mi™ Crqss 3P Duming slaughter 12 Haard = oz Dickems and s mi-! Camcass KK Aer shughter  20-50 ppm MNatural A T Smpiorth et al (2007)

R ‘Whittemare [ 1567 ) 01 -3 ! Camass & During shughter  230-50ppm Matural A MA Smpiorth et al (2007)
05-08amn~  Carcass 5P During slaughter 05% Matura HA HA Sakhare et . (1959) o
a4 mi-! Carcze 5P turing slaughtar 20 ppm Artifidal HA a2 Fahirizia =t 2l [ 2002) Cempylobrer spp.  25-26ml Camazz During shaughter 55 ppm Artificial 21-54 a1 Marthoutt e 2l (2005 )
Q3-fam™  Caras M Afershugher 03082 Hawrd 1a 10 Dickens and Compylohrerjgun 26-20g" wWing M e recail 50 ppm Arificial dor 13 10 or 30 Fark et al (2002)

R AR 235" Cacass M During shughter 72 ppm Artificial HNA O340 Km e al [ 2005)
02-07om™®  Carcass M During slaughtsr 05% Matural MA or 58 lor2 Sakhare et . (1999) g Caxass 1M During slaughter 73 ppm Artificial 1 20 Mim e L | 2005)

Czmpylobrier jgund 1.2-1.4g7" Wing M At retail 2% Artificial 4 03-0%8 Fhao and Doyle (2006) 18-25lcaras  Carcass WK During shaughter 50 ppm Artificial H-GO0MNA 0250  Lietad. (2002)

{Cinll ifornm= A0ml™" Grges  IC Duning slanghter 20 ppm Artifical 4 45 Falrizio et al {2002} 13""2"@3'“ me = Duoring sanghter S0 ppm M'tﬂi:ﬁ al 5\54!:' e JJHI.I,ZZIJIE;:
8-22an~?  Carass M Cruring daughter 05% Mazural HA 1 Sakhare et . (15259) L=l = = e e e EE = k] B3 e
ai-10an~  Carass &P During slaughter 05% Hasura HA HA Sakchare et A (1528 LT EE Cagass = Lrring slaughter 50 ppm Arfical = s Ly et al (ZO02)

0507 am™ Camass 1M During shughter 50 ppm Artificial 55 k] 14 et . (2ONIZ)
Enterohar v s 23ml™! Carczes M After shugher 06X Mamral 10 10 Dickens and .
ED Carcass  IM Mﬂmm 03 maral 10 1 \Whittemare [ 12584 ) Cinll o 0F om™ Cama=ss M [During shughter 50 ppm W zural HA 5 Sinhamahapatra et al
05-12m~" Caras K After shugher  05% Mamral I wates &0 Dickens and a5 em™ Cagam & During slaughter 50 ppm Hazural HA 5 (2004)
‘Whittemuore {1995 ) aami™ Carmazz KK Afershughter  20-50 ppm Haural A MA Sopdorth et all (2007)
y " . F r
. - 3 8k . i During daughter 20 ppen sificial i 45 Fabrizio et al {2K12) 0203 mi Camass @ During shughter  20-50ppm Matural A A Sopiorth et all (2007)
05-1310cn’ Breast 5P At process ing 01-0%% Artificial 2055 01-03%  [iménez, Destefanis, Escherickia ool 1.8-21 mi™' Cagass 5 During slaughter 55 ppm Artificial 21-54 w1 Marthoutt e all (2005 )
Zalst, Tiburzi, and a3mi! Camass IC Afer shughter 3050 ppm Hatural HA NA Sopidonth et all [ 2007)
[Parowani [2005) 02013 ml ™" Caxass 53 Duning shughter 20-50ppm Haural HA HA Smpiorth et al (A7)
Sammels Hadar 1E82000cm Breast 5P ATpromammg 253 Arrrfial kL as hménez, s, Sakm anells spp. 05911 ml ™ Camams & During slaughter 55 ppm Artificial 21-54 w1 Morthcutt e al {2005 )
Tiburzi, Salksi, and
Parovami (2007) Acidified sodium chiorie
12-1810em’ Brexe 5P At processing 1-15% Artificial -] 02-04  jJiméner et al (307) o . .
) L ) ) . ) S Amohic aoenia Zog! Leg L During slaughter 1200 ppm HNaral 15 15 Dl Riio et al | 3007)
Satmane s 1.-ll:|'n1_I Grgss K Duning slaughter 20 ppm Artifical 4 45 Falrizio et al {2002) 1.&cm—2 wing ™ s chilling 00 ppm Artificial A oz Sewton et al (2007)
Typhimu rium 08 ml Carcss 5P During slaughtsr 20 ppm Artificial HA 03 Fahrizio et 2l {2002) 11cm=2 Carass 1M #ershughter 1200 ppm Hazural - a1 Sinhamahapatra et al
Sophylcoroes ourews  1.3-18om™®  Carass 5P During slaughtsr 05% Matural HA HA Sakhare et . (1999) s em = Camazs @ During shughter 1200 ppm Matural i ik ] {2004)
05-0Fan™  Carass M During slaughter 05% Matura NAor 58 lor2  Sakhare etal. (1958) 0810 mi ! Camass 1M Aerslaughter  500- Matural 12-14 a1 Kemp et al (2000)
15K ppm
Cempylobrer spp.  Z&mi™! Camazz Afershughter 1100 ppm Matural 1418 oz K=mp, Aldrich, Cusrra,
and Schneider (2001)
. - -1 . : - POTEEY
Comard 31, (2] T 04 Lol tlorms 1520 ml Cakass M Mer slaughter ?;I;JFF" Mabural 12-14 a1 Femp ot all ({2000 )
14g Leg (] Afer slanghter 1200 ppm Matural 18 15 el Ribo et all (2007)
. ¥ " " 1.4cm ™2 Cagazs M Aershughter 1200 ppm Matural 20 w1 Sinhamahapasa et al
Contenis lists available at ScienceDinect e Camam P 1200 ppm P = i [2004)
asmi™! Cakass M Mershughter 500 ppm Mabural 12-14 a1 Femp e al {3000 )
F'Dﬂd Cﬂ'nt[‘ﬂl Entercbredacese 155" L=g it During slaughter 1200 ppm Matural 12 15 D] Riio et all [ 2007)
Escheickia ol Z3mi™! Camass % Aershughter 1100 ppm Naural 1418 o3 Kemp e al (2001 )
23ml™! Caxass M Aershughter 500- Naural 12-14 18 | Femp o al (2000 )
1300
1S journal homepage: www.elsevier.com/locatefloodcont [
Cedpbyeidingm ob bride
. Amohic bactenia 2 Rjcawass Camass During shughter 053 Artificial 5 [l Yang e al {1998)
Review 1.6=2.0 mi—* Brast @ During shughter QL1-05% Artificial 0 as Hiong et al (1258
C— B - B o . Cempyplobrerjguni =42mi™! Camazs M A rezail 05 Arificial 20 1 Biade] = al (2008)
Antimicrobial activity of decontamination treatments for poultry carcasses:
. Satm aneillz Zijkarcass Camazz @ During shughter 053 Artificial 25 oze Yang e al (1999E)
A literature survey Typhimurium ~ 15-25/38%an” Hrmst @ Aferchilling 1% Artificial 1060 as Wang e al (1987)
1518 ml™" Breast ¥ Duning shughter 0L1-05% Artificial i} s Yoo et al (1598 )
. . I 1016 an 2 Breast M Afer chilling ik Artificial A 1=3 m and Slavik | 1998)
Marianne Loretz, Roger Stephan, Claudio Zweifel 09-17an™  Hrast @ Merchilling Q1% Artificial 15 ar 50 1 Kim and Slavik ( 1956)

Imstingr jior Food Sty ond Hygeme, Vataseor Fooulty University of furich, 8057 funich, Switneriond

* I, immersion; S, spraying; I immersion chilling.

B WA not available.



Part | - chemical abattoir interventions - 5. perspectives

There are three main aspects to be considered with chemical interventions:

i) safety of the intended substance itself,
i) Its effect as to the development of antimicrobial resistance and
iii) the efficacy i.e. does the use of the substance in practice decrease the level of contamination of pathogenic microorganisms.

For this purpose,
EFSAissued a guidance document (EFSA, 2006) which points out the major components and data that a dossier/application should

contain in order to demonstrate that the substance intended to be used for the removal of microbial surface contamination of
foods of animal origin is both safe and efficacious.

3.5. Methods of analysis

All methods used for the microbial analyses and for the analysis of the substance(s), its (their) degradation products and
major reaction by-products should be provided by the applicant (including detailed protocols, validity and performance
parameters, etc.).
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EFSA The BIOHAZ Panel concluded that the use of substance(s) for decontaminating treatments will be regarded efficacious

= when any reduction of the prevalence and/or numbers of pathogenic target pathogenic microorganisms is statistically significant
when compared to the control (e.qg. water)

and, at the same time

= this reduction has a positive impact on reduction of human illness cases (EFSA, 2008a).

The efficacy depends on a range of factors such as

u concentration

n contact time

m temperature

m mode of application

m Initial microbial load of the surface

u other conditions of application.
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Factors with an impact or causing bias on microbiological results

Intrinsic factors

Extrinsic factors
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alive - vegetative

(endo)spores

death

VBNC

Number of cells
3

Exponential
Phase

Inoculation

4 Time (hours)

Mini-Review | Open Access | Published: 26 November 2019

Microbial response to acid stress: mechanisms and
applications

Ningzi Guan 52 Long Lin acid tolerance

Applied Microbiology and Biotechnology 104, 51-65 (2020) | Cite this article

14k Accesses | 107 Citations | 1 Altmetric | Metrics
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Factors with an impact or causing bias on microbiological results
Intrinsic factors

1. metabolic state and bacterial strain heterogeneity => /important when using inoculum testing
Extrinsic factors

1. sampling method
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(sub)-sampling

destructive

A 4

A 4

non-destructive
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—
~B
/@@r\ before and after study
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&— .
- sampling the same place only once
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Factors with an impact or causing bias on microbiological results
Intrinsic factors

1. metabolic state and bacterial strain heterogeneity => /important when using inoculum testing
Extrinsic factors

1. sampling method
2. analysis method
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RT'PCR or QuantltatIVE PCR Polymerization SZRQ?JZ(:\:;
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Microbial validation of the intervention ,
media
general viable counts total aerobic bacteria
semi-general viable counts
»=0. 047 0,019
| LR |
Indicator or index organisms o I ; : \ I .
5 A . Slaughterhouse C
é 50 # 1 | [ + Organic Carcass
3| TR roo R
specific pathogens (hazards) | P
. PCA Plate Count Agar
TSA Tryptone Soya Agar
BA Blood agar
Anaerobically, 30° C E:I;nbe);vl\;agaﬂ%\?‘;?;lotz”
Yu Z. et 3/ Front. microbiol, 2020, V 82
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Microbial validation of the intervention

general viable counts

semi-general viable counts

total aerobic bacteria

Indicator or index organisms

specific pathogens (hazards)

TVC log (CFU/g)

7°C

20 °C
30°C
37°C

T-test p=10298

1

M
b o o

PCA 30°C PCA T°C
aerobic asrobic

Yu Z. et a[ Food microbiology, 2019, V 82
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Microbial validation of the intervention

general viable counts

semi-general viable counts

total aerobic bacteria

7°C

20 °C
30°C
37°C

Indicator or index organisms

Impact of intervention
may not be at
the quantitative level
but in the diversity level

specific pathogens (hazards)

B Car nobacterium
D Chrysecbacterium

Yu Z. et a/ Food microbiology, 2019, V 82

[ Lactobacillus I Psudomonas [ Srreptococcus
[] L actococcus . Psychrobacter . Other genus®
B L eviottia [ stenotrophomonas

M viacromacus Ml serratia

O rothia O sewandia

W Pediococcus [ ] Saphytococeus
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Microbial validation of the intervention

general viable counts

semi-general viable counts

Indicator or index organisms

specific pathogens (hazards)

The term was suggested by Ingram in 1977 for a marker whose presence
indicated the possible presence of an ecologically similar pathogen.

Indicator organism can be applied to any taxonomic, physiological or
ecological group of organisms whose presence or absence provides indirect
evidence concerning either a particular feature in the past history of the
sample, or the contemporary presence of a feature not directly investigated.
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Microbial validation of the intervention

general viable counts

semi-general viable counts

Indicator or index organisms

specific pathogens (hazards)

The same ... but not the same ...

Enterobacteriaceae

There are about 20 genera in the family Enterobacteriaceae, which include £ co//and the group of coliform bacteria.
Members of the family are Gram-negative, facultative anaerobes and rod-shaped. Numerous Enterobacteriaceae are
found in the intestines of humans and other animals, some occur in water or soil whereas others are parasites on

animals and plants.

coliform bacteria

are common in the feces of warm-blooded animals and can be found in aquatic environments, in soil and on
vegetation. Coliform bacteria do not usually trigger serious illnesses. Due to the fact that they are easy to culture,

their presence can used to indicate that more pathogenic organisms of fecal origin may be present.

Escherichia coli

is common in the lower intestine of warm-blooded animals. Most species of £ col/ are harmless. However, some
strains can cause serious food poisoning in humans. Fecal-oral transmission is the most common route through

which pathogenic organisms cause disease.
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Microbial validation of the intervention

general viable counts

semi-general viable counts

use of chromogenic media

Indicator or index organisms

specific pathogens (hazards)

Listeria chromogenic agar plate

From qualitative to quantitative analysis

Campylobacterchromogenic agar plate

but hazards often under the detection Llimit in commercial abattoir setting
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Factors with an impact or causing bias on microbiological results
Intrinsic factors

1. metabolic state and bacterial strain heterogeneity
Extrinsic factors

1. sampling method
2. analysis method
1. culture depended
1. quantitative
2. (Qualitative
2. Culture independed
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Microorganisms per gram of feces
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