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Food Control. 16: 817-823, Zwietering, 2005

Objetivo de Desempeiio
Estandares de Pollo

Concentracion:

E. coli genérica en pollo crudo:
1 muestra por 22,000 procesados

m: <100 cfu (2 log)/ ml de enjuague
M: < 1,000 cfu (3 log)/ ml de enjuague

13 muestreos *“ventana movible”
Prevalencia:
Salmonella spp. en pollo crudo:
<20%
<13 in 51 canales
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Reducciones Tipicas de

Salmonella spp. en el Procesamiento

Percentage Positive %

Receiving Scalding Defeathering Evisceration Chiller

Encuesta de Intervenciones

US Poultry & Egg Assoglation

100 plantas
8 Integradoras "

70

5 areas

60

1. Pre-escaldado

40

2. 2
3. .
4. Acidificacion

5. Past-chiller

N
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Planta de Procesamiento

Granja Planta

-

Escaldado
Aturdldo

Suave 53.3°C, 120 s || Duro 60°C, 45 s

Sacr|f|C|o

Planta de
Procesamlento

Pulmones, - Corazones

Intestinos [ - Higados

Lavado de
Canales
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Lavado y Saneamientg

Costoso
Uso de Agua
Aplicacion Comercial?
Quimicos?

Tiempo de accién

Material organico
Remocion fisica

Copyright© Dr. Marcos X. Sdnchez-Plata
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Agua vs. Quimicos

Coliforms Escherichia coli

=) = r w = o @ ~

(200ppm) {200
ppm)
E155 @605 WS5min

a
(200ppm) (200 (200ppm) (200
ppm) ppm)
E15s HE60s M5min H15s He0s W Omin

©® Berrang and Northcutt, 2005

Cepillos/ lavados pre-escaldado
Flujo contracorriente

Sistemas de filtrado (organicos)
Sistemas multi-tanque: 3

Control de: Temperatura
pH y ORP

Reflujo agua fresca

Antimicrobianos

Hidroxido de Sodio 1% (50% de plantas)

Mezcla de acidos organicos, fosfatos

Copyright© Dr. Marcos X. Sdnchez-Plata
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Hasta 280 bpm

Dr. Jeff Buhr, ARS
MXSP
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Efecto del tracto respiratorio, Jeff Buhr, 2006

Effect of Ingesta and Esophagus

Log cfu/ ml of rinse

M Pre-Scalding @ Post-Scalding W Post-Scalding + Tie

O B N W B U g

AerobicPlate Count Coliforms

Salmonellaspp. %

Campylobacter
spp.%

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu



The Food Consortium ©, 2008 @

Jeff Buhr,
ARS
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Microbial Profiles

Log cfu/ml of rinse

Buhr et al., 2005

: M With Feathers © Featherless
5
4
3
2
1
0
Total Aerobic  Coliforms E.coli
Counts

100
80
60
40
20

Salmonella% Campylobacter
%

=
Pre-Picking ., o
Pre-Picking +

Plug Post-Picking

Post-Picking
+Plug

Enjuague:
Pre-Post Picking
+ Plug
Buhr, ARS

MXSP
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Reducir contaminacion’ cruzada
Remocion de plumas

Enjuague continuo

Ajuste de dedos

Enjuagues a 72°C (160°F)
Enjuague de H,0,
Acido sulfarico y Sulfato de cobre

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu
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Russell, 2006
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SSOP (POES)
Enjuagues de canales
Ajuste de equipos
Nuevas tecnologias

Ganchos
Sistemas de alta velocidad
Sistemas de Evisceracion Total

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu
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Lillard 1989 o——o Before scalding
g oo, a——a After picking
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Piel de pollo antes de inmersion Piel de pollo, 30 min de inmersiéwg(SP

Intervenciones
Antimicrobianas Pre Chiller

23 -50 ppm Libre Disponible
Salmonella de 5 a 2%

Clorito Acidificado de Sodio: 500- 1,200ppm
pH 2.3-2.9 (Acido citrico)

10% Adherencia
Reducciones de 1.36 log

Di6xido de Cloro 10ppm
Forma mas estable (chiller o enjuagues)

Mezclas sinergisticas de

Acido Citrico, Acido Lactico, TSP

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervenciones
Antimicrobianas Pre Chiller

Reducciones de 1.00 log
5% Cloruro de Cetilpiridinio CPC
Reducciones de 1.62 log (Enjuague, bucal)
Bromuro
Reducciones de 1 a 3.00 logs
Sistema
Reducciones de 1 a 3.00 logs
Agua Electrolizada (Nacl)

Anién (parte acida) + Cation (parte basica)
NaCl + H,0 = HCIO- + NaOH

Intervenciones
Antimicrobianas Pre Chiller

10% TSP + 25 ppm Cloro libre disponible
Reducciones de 1.44 log

Reducciones de 1 a 3.00 logs

Chiller or equipment washdown
2%
Reducciones de 1.21 log
5% Bisulfato de Sodio
Reducciones de 1.47 log
Fotoionizacion
Luz UV (superficie de producto, empadue)

Copyright© Dr. Marcos X. Sdnchez-Plata
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Problemas con
Antimicrobianos

Mercados de exportacion

Neutralizacion del quimico en el enjuague

Intervencion:
Lavados con Agua

Water Wash Del Rio et al., 2007
Log Reductions cfu/g

B Salmonella Enteritidis M Listeria monocytogenes  ®E. coli
1.7

0.5 Lf

0 QIJ

Day 0
oy Day 1
Day 3
Day 5

pH of skin
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Intervencion:
Cloro

GRAS “Generally Recognized As Safe’
Limites como aditivo
Se puede usar en agua de procesamiento:
10-30 ppm
Espray, diluvio (deluge), inmersion
50ppm max.
Se permite de 20-50 ppm en agua de chiller
Actua mejor a pH bajo 7, forma activa: HCIO-
ORP mayor a 665mv

Intervencion:

Cloro
o —
e
60 \
50 \.\
40 \\
20 “~
12 \t\-
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Intervencion:

Cloro

E coli Genérica /

Effect of ORP on Reductions

® E. coli O157:H7 ™ Salmonella

Coliformes
300 300

Reduccion de 1 log no
cloro
Reduccion de 2-3 logs
con Cloro 20-25ppm
60

<485 550-620 >665

MXSP

Intervenciones Pre-Chill :
IOBW con Cloro

Effect of IOBW

Log cfu/ ml of rinse

E AerobicPlate Counts  ® Coliforms W E. coli

Norcutt et al., 2003

Plant 1 ‘ | Plant 2 ‘ |

Plant 3

0

Pre-10BW Postwash Pre-lOB'W Postwash Pre-I0BW Postwash

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervenciones

The Food Consortium ©, 2008

Pre-Chill :

IOBW con Cloro

TABLE 2. Levels of bacteria in the whole carcass rinse of broiler
carcasses before washing in the inside-outside bird washer!

Fecally
contaminated

Bacteria Control® control®
Total Aerobic 46107 67+ 05
Escherichia coli 3607 59+02
Salmonella NA 40+ 07

Campylobacter 3508 6308

TABLE 3. Levels of bacteria in the whole carcass rinse of broiler carcasses after washing in an
inside-outside bird washer! with 21.1, 43.3, or 54.4°C water containing 0 or 50 ppm chlorine

Norcutt et al., 2005

0 ppm Chlorine

50 ppm Chlorine

Bacteria 21.1°C 43.3°C 54.4°C 21.1°C 43.3°C 544°C

Total Aerobic 44101 46+0.2 46102 44+02 45102 46102
Escherichia coli 38101 41+0.1 40+02 38+01 40+02 3.9+02
Salmonella 32102 3301 29102 31+01 30x02 290102
Campylobacter 35103 42102 39102 38+02 38102 37102

"Means for logy, colony-forming units per milliliter of rinse + standard error.

Table 5. Populations of Campylobacter jejuni survived on chicken surfaces
after immersion only and the combinations of spraying and immer-
sion treatment!

Surviving population
Treatment (logyy cfu/g)
Immersion only
Tap water 3.667
Chlorinated water 287k
Acidic EO water 2.59¢
Cross contamination on carcasses
after immersion®
Tap water 3.507
Chlorinated water 2.94b<
Acidic EO water 2.58°
Combinations of spraying and immersion
Tap water 3.502
Chlorinated water 2.63¢
Acidic EO water 2.88k<
Cross contamination on carcasses after
combinations of spraying and immersion?
Tap water 356
Chlorinated water 2.64°
Acidic EO water 3.15%

**Values with the same letter in the same column are not significantly
different (P = 0.05).

Populations of C. jejuni on chicken carcasses before and after inocula-
tion were 2.25 (control) and 4.92 logyy cfu/g.

Chicken carcass samples immersed in the treatment water along with
inoculated carcasses to investigate any possible cross-contamination
from inoculated samples.

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu
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Pre-Chill

Agua
Electrolizada

(EOW)

Kim et al., 2005
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Intervencion:
Di6xido de Cloro

“Aditivo Alimenticio/Directo Secundario:
Espray, diluvio (deluge), inmersién

Pre y Post chiller

10 ppm max.
Chiller:

Residual no puede pasar de 3 ppm en agua
del chiller

Aprobado como “Off Line Reprocessing” .

Contajes de £. coli Generica

Log cfu/ ml de enjuague
Sanchez et al., 2007

C P

Dioxide 3 bid ab efg efg
Pre-Chill 3.6 2.96 2.00 2.00
Dioxide 3612 2 91bc 2 Qg.bc 2 50d 1.65f9
Post-Chill | ' ' ' '
Dioxide 2.612 (42910 [ 20620 | 2 00c's | 1.579
Pre Post I8

R INT

Copyright© Dr. Marcos X. Sdnchez-Plata
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Contajes de Psicrotrofos

Sanchez et al., 2007

| Control -
B

Dioxide - bede
e
Dioxide -

ghif
Dioxide hi
Pre Post ----

Dioxide
Pre Post
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. Prevalencia de Sa/monella spp.

: Sanchez et al., 2007

Dioxide
Pre-Chill
Dioxide
Post-Chill
Dioxide
Pre Post

&
TR
n=
AS

Intervencion:
lorito Acidificado de Sodio (ASC)

37

Aprobado FDA 21 CFR seccion 173.325
Espray o inmersion (Pre'y Post Chiller):

Concentracion: 500-1,200 ppm clorito de sodio +
acido GRAS. pH Final : 2.3-2.9

Pre-chiller o chiller:

Concentracion: 50 —150 ppm clorito de sodio +
acido GRAS. Final pH 2.8-3.2

Copyright© Dr. Marcos X. Sdnchez-Plata
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'sgjlorito Acidificado de Sodio (ASC)

: Kemp et al.,2001

TABLE 1. Compa

rison of carcass microbiolegical guality posteviscervation, posi-COP, and post-OLK

Organism " Tostzvisc n Post-COT n Tost-OLR
E. coli (login CFU/mI) 890 2.87 A" 1,070 0.59 ¢ 1,070 2378
Campviobacrer (log,, CFU/ml) 62 370 A 144 114 ¢ 69 2898
Salmonella (%) 888 3734 1,070 10.0c 1.069 3168
Campylobacter (%) 246 1324 230 40.1 8 250 7324
4 Letters that differ within rows designate values that are significantly different.
TABLE 2. Comparison of carcass microbiological quality postwash and post-OLR

Organism n Postwash n Post-OLR
E. coli (log;, CFU/ml) 1,068 227 e 1,070 237 a
Campylobacter (logy, CFU/ml) 149 262 69 2.89
Salmonella (%) 1,070 314 1,069 316
Campylobacter (%) 230 748 250 732
@ Letters that differ within rows designate values that are significantly different.
TABLE 3. Comparison of carcass microbiological quality posi-COP and postchill

Organism n Post-COP n Postchill
E. coli (logy CFU/ml) 1.070 0.59 g 160 0.84 a
Campylobacter (log;, CFU/ml) 144 I.148 103 0.64 a
Salmonella (%) 1070 10.0 160 12.5
Campylobacter (%) 230 49.1 203 576

@ Letters that differ within rows designate values that are significantly different.

Intervencion:

lorito Acidificado de Sodio (ASC)

Del Rio et al., 2007

ASC 1,200 ppm

Log Reductions cfu/g

m Salmonella Enteritidis ~ m Listeria monocytogenes  m E. coli

Day 0
iid Day 1

Day 2

pH of skin

Dav 5

Copyright© Dr. Marcos X. Sdnchez-Plata
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(7]
é\\\-’)

~2Intervenciones Acidos Organicos:

Acido Lactico

: : : Marel I, 1
Lactic Acid Intervention " der Marel et al,, 1993

Log cfu/ g of skin

u AerobicPlate Count W Psychrotrophs  m Enterobacteriaceae

After Defeathering |_| After Chilling || Triple Intervention

Control Lactic Lactic Control Lactic Lactic Control Lactic Lactic Control Lactic Acid
Acid 1% Acid 2% Acid 1% Acid 2% Acid 1% Acid 2% 2%

Intervencion:

Acido Citrico 2%

Del Rio et al., 2007

Citric Acid 2%
Log Reductions cfu/g

® Salmonella Enteritidis M Listeriamonocytogenes B E. coli

2 — e ——

Day ¢
ay Day 1

Day 3
i Day 5

pH of skin
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Intervencion:
Acido Peracético (Peroxiacético)

Aprobado FDA 21 CFR seccién 173:37
Espray, diluvio (deluge), inmersion
Méxima concentracion

220 ppm acido peracético

110 ppm peroxido de hidrogeno

13 ppm acido 1-hidroxiyetilideno-1,1-difosfonico

Intervencion:
Peroxiacidos 220ppm

Peroxvacids 220ppm Del Rio et al., 2007

Log Reductions cfu/g

H Salmonella Enteritidis M Listeria monocytogenes
1.5 r"’__— e

W E. coli

Day 0 Day 1
Day 3
Day 5
pH of skin

6.59

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervencion:
Fosfato Trisodico

GRAS “Generally Recognized As Safe”
Aprobado FDA CFR seccion 182.1778
Espray, diluvio (deluge), inmersion
Concentracion:

8-12%

Aplicado en espray con 20 ppm de cloro
Aplicado en canales pre-chill por 15 s

| Russell; 2006

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu
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Intervencion:

Fosfato Trisddico

Treatment

Reduction Reference

Dip: 10% TSP, 155, 50°C

Dip: 10% TSP, 155, 10°C
Dip: 10% TSP, 155, 50°C

<limit of detection in 72 or 4-36% samples
(depending on a nitrocellulose membrane ift or
a conven'fional culture method

are used for determination)

0161005 (P> 0.1

12-15logy, after 1-6 days of storage at 4°C

Slavik et al. (1994)

Dip: 10% TSP, 155, 16-20°C  1.310g+g Federighi et al. (1995)
Dip: 10% TSP, 155 100% Colin and Salvat (1996)
AvGard™ procedure <limit of detection in 100% of samples Salvat et al. (1997)

Dip: 10% TSP, 155 17110g4 Whyte et al. (2001)

Intervencion:

Fosfato Trisddico

85
75

Control
Bourassa et al., 2004

Salmonella spp. Prevalence (%)

TSP 10% Dip 5

E Day0 W Day7

pH from 7.93 to 8.98

45 46

35

20 26

Control TSP 10% Dip 5

s5ec. sec.

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervencion:

Fosfato Trisddico

TSP 129{ Del Rio et al., 2007
0

Log Reductions cfu/g

® Salmonella Enteritidis M Listeriamonocytogenes B E. coli
g v

o ——

Day 1

Day 0

Day 3

Day 5

pH of skin

Intervencion:
Cloruro de Cetilpiridinio (CPC)

Aprobado FDA 21 CFR seccion 173.375
Hasta 0.8%

Inaceptable sobre 0.3 g/Ib de pollo

La concentracion de propilen glicol es 1.5 veces la
concentracion de CPC

Espray, deluge o inmersion
Chiller

Aplicacion post-chiller:
inmersién, deluge

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu
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Intervencion:
Agua Ozonada

GRAS “Generally Recognized As Safe’
Aprobada FDA 21 CFR seccion 184.1563
Espray, deluge, inmersion

Agente Antimicrobiano; 21 CFR 170.3(0)(2),d
Puede usarse en fase gaseosa

0 acuosa

i

{
|

Copyright© Dr. Marcos X. Sdnchez-Plata
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0.5-1% de la produccion se destina a Offline
Reprocessing T e
_' t \RT Al |' '.‘

Cambio en 1989 i
Cortes _ T
Succidn (vacio)

Lavado

|i_r-_.
11y

20 ppm cloro
Combinaciones
Antimicrobianos

vs. Off Line
Reproceso

Enterobacteriaceae Counts in Broilers
Log cfu/ ml of rinse

M No Visual Fecal ™ Fecal # Fecal Washed

O = N W R U1~

External Swab InternalSwab Internal RinseWhole Carcas Rinse
Blankenship et al, 1975

Copyright© Dr. Marcos X. Sdnchez-Plata
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vs. Off Line

Reproceso

. g : . Blankenship et al., 1993
Microbiological Profiles

Log cfu/ ml of rinse

B Conventionally Processed M Off Line Reprocessed
3.66 357

59.8

AerobicPlate Count Enterobacteriaceae E. coli Salmonella %

Reproceso

Clorito Acidificado de Sodio

Kemp et al., 2001

Microbiological Profile
Log cfu/ ml of rinse

B E.coli M Campylobacterspp.

Post-Evisceration  PostOn-LineRep.  Post Off-line Rep. Post Chill

Copyright© Dr. Marcos X. Sdnchez-Plata
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Reproceso

Clorito Acidificado de Sodio

Kemp et al., 2001

Microbiological Profile
Log cfu/ ml of rinse

H Salmonella%  ® Campylobacterspp.%
73.2 73.2 732

Post-Evisceration  PostOn-LineRep.  Post Off-line Rep. Post Chill

vs. Offline Reproceso

Contaje £. coli genérica

‘ Diox Pre-Post

3.50 - ]L
3.00 -
2.50 -

2.00

Log cfu/ml of rinse

1.50

1.00 -

0.50

0.00 - ‘
Evisceration Chlorine Rinse Intervention Chilling

Copyright© Dr. Marcos X. Sdnchez-Plata
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Reflujo de agua (1/2 litro)

Calidad del agua =
Temperatura v, &
pH6.5a 7.5 ——
ORP: 650-700mV
Cloro libre:

1-5 ppm en sobreflujo (Waldroup)
Reducir material organico
Contra corriente
Limpieza
Jets

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervenciones en el Chiller

Mesophiles at 37°C Whyte etal,, 2002
Log cfu/ ml of rinse

M Water H50ppmSDCIC & 100 ppmSDCIC 50 ppm Chlorine

Intervenciones en el Chiller

Psychrotrophsat 22°c ~ Whyteetal, 2002

Log cfu/ ml of rinse
B Water W50ppmSDCIC  ® 100 ppmSDCIC 50 ppm Chlorine

Copyright© Dr. Marcos X. Sdnchez-Plata
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Intervenciones en el Chiller

Coliforms by MPN Whyte et al., 2002

Log MPN/ ml of rinse
M Water ®S50ppmSDCIC w100 ppmSDCIC @50 ppm Chlorine

Intervenciones en el Chiller

Campylobacter by MIPN Whyte et al., 2002
Log MPN/ml of rinse

H\Water ®50ppmSDCIC W 100ppmSDCIC  ® 50 ppm Chlorine
4.5

4
3.5

3
25

2
1.5

1
5

0 0

1 2 3 4 5 6 7 8 9 10 11
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Intervenciones en el Chiller

Northcutt, 2003

M Pre-chill CPost-chill

W W e R
th © th

Log ;o (CFU/mL)
ih © th ©

S O o= b b
th o

(=]

Campy Salmonella

Mead et al., 2000 Position from Seeder

Copyright© Dr. Marcos X. Sdnchez-Plata
msanchez@poultry.tamu.edu

36



The Food Consortium ©, 2008 @

Chiller de Aire Seco

Mead et al. 2000 Position from Seeder

Intervenciones Post-Chill
Clorito Acidificado de Sodio

Oyarzabal et al., 2004

Microbiological Profile
Log cfu/ ml of rinse

2.85 B Campylobacterspp ME.coli  m Campylobacterspp Ratio
2.64

2.33

0.07 ¢ 0.8

Pre-l0BW Post-I0BW Chilled Post-Chill ASC
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Intervenci il

Clorito Acid EFrrE

Diox Pre 3.50

4.50 7

4.00 -

3.50 1

3.00 1

2.50 ~

Log cfy/ml of rinse
_'
—
i

2.00 1

Log cfu/ml of rinse

1.50

1.00 A

0.50 ~

0.00 -

Post Chill
Intervention

Evisceration Chlorine Rinse Inte

Contaje de Psicrotrofos

Log cfu/ ml of rinse

Sanchez et al., 2007

71abc

Dioxide :
ghif
Post-Chill

Dioxide
Pre Post
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Intervenciones Post-Chill
Cloruro de Cetilpiridinio (CPC)

® Control m.CPC

log cfu/ml of rinse

2.72
%o Prevalence

20%

F—— —

Total counts Salmonella
MXSP

Intervenciones Post-Chill
Cloruro de Cetilpiridinio (CPC)

Fresh Parts from untreated vs Cecure treated chilled WOGS

7.0

6.0 o _—

5.0

4.0 /_/4:”":;'//,/
* L
3.0 / - / « Control
2.0 4 = Cecure
1.0 ————— >3 5-dayj Extension———

00 T T+ T "T T T “"T1T//—/""T "7 1
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Days
> __|_)]

Log cfu/ml
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» Enterobacteriaceae

m AerobicPlate Count  mPsychrotrophs
- Log cfu/ g of skin
5 Day O I_l
8
7
6
5
4
3
2 I
3 |
p i
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TABLE 2 Hifroha!pqwhmw and Salmonella incidesce for carcasses before (FPre ) and afier (Posi) interventions®
Mean (S0 counts (log CFml)
Salmaoneila
Intervention Stage Arrchic plates Total coliforms E coli imcidence (%)
Mew York wash Pre 45005 & 33008 A 3.1 (0.8 a M oa
Post 43i0d e LT a 20008 A 268
Postevisceration wash Fre 30035 & 2EDE A 2A (05 A 45 &
Post 40007y s EN RN 2ELO A 3B
Imside-outside bird wash | (IOBW 1) Pre 3B 05 A 2B A 25007 A 25n
Pust ATi0T e 25098 22009 B 20 &
Imside-outside bird wash 2 (IOBW2) Fre AT 06 A 250094 23009 a4 16 &
Pust 34M0Te 220098 204(Lhe 12 &
Chlorine dioxide wash Fre 32005 220084 1.9 (0.9) A 17 &
Post inins e LEDS B LA(Lm s 98
Trizodium phosphate wash Pre 36005 s 23004 A 200041 A 10 &
Post ilinbye L30T e L30T s ER:]
Chlorine chiller Pre 33006) & Lé (Las A 1.3 00.6) A Sa
Fost ZAI0ATE LZ0G B Loiia» Ta
Chlorine dioxide plus chlorine chiller Pre 31005 s L7008 A 1A (0.9 a 4 a
Post 19035\ 07id e 06 i0d) » 14\
Chiller exit spray Pre 2.1 (0.5) & =i =t e
Fost L3035\ =0 =" B
Posichiller wash Fre 230040 & LAy A 0.9 (0.6 4 10 &
Post Llindye 09 ia) e 06 (0.5) A ENS
Diopped carcass wash Fre 3109 s L0 (és A 05005 A 16 &
Pust ENR{ICY) - L0 (és A 035 e 8B
@ %ithin each intervention. Pre and Post values followed by different letters are significantly different at @ = 0.035.
o Limit of detection.

Nuevas Tendencias

Antimicrobianos Viscosos

2 Pea Starch Alginate
B TSP (10%; wtivol) Il ASC (1,200 ppm)
KPS (3.5%; wt/vol) [ Alginate (1%; wt/vol)
2 O PS (3.5%; wt/vol) + TSP (10%; wt/vol) [ Alginate (1%; wt/vol) + ASC (1,200 ppm)
%ﬂ a a a
] _} a Mehyar et al., 2007
Eﬂ 1.5 {_
3 b
g 1 T
2 > b
~
0.5+ b
¢ [
0 b
YR 120 4 072 120
Storage time (h) Storage time (h)
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Nuevas Tendencias

Multiples Intervenciones

E100_AD.3 L200_A0.3 L200_A0.1 L100_A0.1 L125_E300 L200_E300

Epsylon Polylysine, Lauric Arginate, Acidified Calcium Sulfate
Salmonella spp. Log Reductions cfu/ml of rinse

@ Water wash & No Water wash

Sanchez et al., 2007
Unpublished data
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Reducir patégenos
Aumentar vida (til
Cumplir regulaciones
Mejor calidad
Control HACCP
Consistencia
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Conclusiones

Contras

Costoso

Efectos organolépticos
Uso de agua
Disposicion

Aplicacion

Tiempo de contacto
Salud de empleado

Preguntas?

Dr. Marcos X. Sanchez-Plata
msanchez@poultry.tamu.edu
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TABLE 1. Commercial antimicrobials commonly used by the poulny industry to reduce Campylobacter spp. dwring processing

Antinvicrobial

FDA approval
{21 CFF. saction}

Use

Suggzested mode of action

chlorites

Cetylpyvridininm

chloride”

pochlorite)®<

Ozonet

Acidified sodinm

Chlorine (sodium hy-

Chlorine dioxide”

Peroxyacetic acide

Trisodium phosphate®

173325

1841563

17337

182.1778

Spray of dip selution: 300-1.200 ppm sodium
chlorite and any GRAS acid to achieve a
pH of 2.3-2.9; prechiller or chiller solution:
50-130 ppm sodivm chlorite and any
GEAS acid to achieve a pH of 2.8-3.2

Not to exceed 0.3 g/lb of poultry, propylene
gyleel concentration 1.5 times that of cetyl
pymidinum chloride

20-40 ppm in chill water; also used in pro-
cessing water at 10-30 ppm

Not to exceed 3 ppm in poultry process water
contacting whole fresh carcasses

Antinvicrobial agent as stated m 21 CFR
170.3(0)(2). used in gaseous or agueous
phases

Maxinmm concentration of 220 ppm peroxy-
acetic acid, 110 ppm kydrogen percacide,
and 13 ppm 1-hydroxvethylidene-1.1-di-
phosphonic acid

8-12% solution in comjunction with a water
spray containing 20 ppm chlorine: solution
can be applied by spraying or dipping
chilled or prechilled carcasses for up to 155

Broad-spectmum germicides; oxychlo-
rous compounds act by breaking
bonds on cell membrane surfaces

Hydrophilic portion reacts with the
cell membrane, resulting in the
leakage of the cellular components,
disruption of cell metabolism, and
ultimate cell death

Oxidation of cell components resulting
i cell death

Oxidation of the cellular membrane
and cellular constituents: at high
concentrations, it breaks the cell
wall

Dirsct melecular reaction and indirect
reactions involving free radicals,
oxidation of cell membrane

Strong oxidation of cell membrane
and other cell components, resulting
in cell death

Dismption of cell membrane causing
leakage of intracellular fimd: details
of the antimicrobial mechanism
have not been completely elucidated

= Secondary direct food additives.

% Generally recognized as safe (GRAS).

< FSIS considers the application of up to 30 ppm of chlorine on poultry to be sanctioned umder the food addifive provisions of the
Federal Food. Dmg and Cosmetic Act (2).

4 Antimicrobial agents: substances used to preserve food by preventing growth of microorganisms and subsequent spoilage.
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