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Beef Industry’s
Commitment to Safety

 History to the approachHistory to the approach

 Focus 880,000+ cattle at 35+ processing facilitiesFocus 880,000+ cattle at 35+ processing facilities

 This began efforts to develop multiple interventionsThis began efforts to develop multiple interventions
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Beef Industry’s
Commitment to Safety

 InterventionsInterventions (at plant, part of post(at plant, part of post--harvest)harvest)

Hide on washHide on wash

WaterWater

Water w/chemicalWater w/chemical



 SpraysSprays

 Organic acidsOrganic acids -- lactic, aceticlactic, acetic

 Acidified sodium chloriteAcidified sodium chlorite

 TemperatureTemperature

 Hot waterHot water

 Steam vacuumSteam vacuum

 Steam pasteurizationSteam pasteurization



Carcass Interventions



Beef Industry’s
Commitment to Safety

 Many options availableMany options available

 IndustryIndustry’’s dedication to implementations dedication to implementation



Beef Industry’s
Commitment to Safety

 Though postThough post--harvest interventions areharvest interventions are
successful in minimizing pathogen loadssuccessful in minimizing pathogen loads
on carcasses some organisms can geton carcasses some organisms can get
through the system.through the system.

 Therefore, there is a need for preTherefore, there is a need for pre--harvestharvest
interventions to further reduce incominginterventions to further reduce incoming
microbial load on cattlemicrobial load on cattle
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Beef Industry’s
Commitment to Safety

 Key knowledge learned for preKey knowledge learned for pre--harvestharvest

 HidesHides

 Transfer to the carcassTransfer to the carcass



Beef Industry’s
Commitment to Safety

 Interventions (at plant preInterventions (at plant pre--harvest)harvest)

 Live washLive wash



Beef Industry’s
Commitment to Safety

 Key knowledge for preKey knowledge for pre--harvestharvest

 EnvironmentEnvironment



Prevalence of food-borne pathogens in soil
samples collected from beef feedyards
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Prevalence of food-borne pathogens in air samples
collected from clean loadout areas and dirty, dusty

loadout areas in beef feedyards
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1111888819190033330000000000May 02 Feces % PositiveMay 02 Feces % Positive

11119494990000000000000033Apr 18 Feces % PositiveApr 18 Feces % Positive

221313003300003300330000Apr 04 Feces % PositiveApr 04 Feces % Positive

33001313663333101000000000Mar Feces % PositiveMar Feces % Positive

330000660033171700770000Feb Feces % PositiveFeb Feces % Positive

8833331919333323236610108833Jan Feces % PositiveJan Feces % Positive

3434663434383877262643433131838342422626Dec Feces % PositiveDec Feces % Positive

49493838636372721010393967673838676761613434Nov Feces % PositiveNov Feces % Positive

40401616222247471010363683831919606067674343Oct Feces % PositiveOct Feces % Positive

5533666633337733776666Sep Feces % PositiveSep Feces % Positive

3193193232323232322929313130303232303036363535# of Animal# of Animal

TotalTotal1010998877665544332211PenPen

Fecal prevalence for E. coli O157:H7



171791914444660000336600171733May 02 Hide % PositiveMay 02 Hide % Positive

6363100100949438385959848427275656636344446666Apr 18 Hide % PositiveApr 18 Hide % Positive

141497973333141419197700000000Apr 04 Hide % PositiveApr 04 Hide % Positive

101000003131331313606000000000Mar Hide % PositiveMar Hide % Positive

2424339984843316169797991313111133Feb Hide % PositiveFeb Hide % Positive

6464474778781001005252878710010016166767929233Jan Hide % PositiveJan Hide % Positive

8484848438388888868610010010010010010010010097974949Dec Hide % PositiveDec Hide % Positive

98981001001001009797979710010097971001001001001001009191Nov Hide % PositiveNov Hide % Positive

989810010010010010010010010010010010010094941001001001008989Oct Hide % PositiveOct Hide % Positive

54542828414147477979717173736666606042423737Sep Hide % PositiveSep Hide % Positive

3193193232323232322929313130303232303036363535# of Animal# of Animal

TotalTotal1010998877665544332211PenPen

Hide prevalence for E. coli O157:H7



Beef Industry’s
Commitment to Safety

 Interventions (prior to plant preInterventions (prior to plant pre--harvest)harvest)

 Direct FedDirect Fed MicrobialsMicrobials

 Approved for animal health and performance, NOT as a preApproved for animal health and performance, NOT as a pre--
harvest intervention for pathogensharvest intervention for pathogens



Cumulative proportion of steers that were positive culture-positive

for E. coli O157:H7 by treatment group and by sampling period.



4 Year Cumulative Summary
Reduction of E. coli O157 in Beef Feedlot Cattle Using NP 51

0

5

10

15

20

25

30

35

40

2001 2002 2003 2004

P
e

rc
e

n
t

p
o

s
it

iv
e

fo
r

E
.
c

o
li

O
1

5
7

Control

NP 51



Beef Industry’s
Commitment to Safety

 Interventions (prior toInterventions (prior to
plant preplant pre--harvest)harvest)
 PhagesPhages

 Viruses that target specificViruses that target specific
bacteriabacteria

 Have been widely used inHave been widely used in
Eastern Europe in place ofEastern Europe in place of
antibioticsantibiotics

 Invade targeted bacteria,Invade targeted bacteria,
replicate, kill the bacterium,replicate, kill the bacterium,
but not other bacteriabut not other bacteria
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Beef Industry’s
Commitment to Safety

 Interventions (prior to plant preInterventions (prior to plant pre--harvest)harvest)

 Sodium chlorateSodium chlorate

Phages target and invade specific bacteria

Chlorate kills bacteria that have the enzyme nitrate
reductase only

Kills E. coli O157:H7 and Salmonella but not other
bacteria
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Sodium chlorate reduces O157:H7 populations in
experimentally infected cows

Did not change rumen or gut function



Beef Industry’s
Commitment to Safety

 Interventions (prior to plant preInterventions (prior to plant pre--harvest)harvest)

 NeomycinNeomycin

 Labeled for use in cattleLabeled for use in cattle

 ‘‘treatment and control oftreatment and control of colibacillosiscolibacillosis (bacterial(bacterial
enteritis) caused byenteritis) caused by Escherichia coliEscherichia coli’’

 InIn--feed and infeed and in--water preparationswater preparations

 10 mg/lb/day for up to 14 days10 mg/lb/day for up to 14 days

 11--day withdrawal periodday withdrawal period



O157 Reduction in Prev

• Feces – 98.2%

• Hides – 95%
Theuninck - Cargill

O157 Reduction in Prev

• Feces – 100%

• Hides – 78.9%
Belk - CSU



Beef Industry’s
Commitment to Safety

Prevalence of cattle shedding E. coli O157:H7

Summer 1999 / 2002

44 pens of cattle
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Winter 2000 / 2001 / 2002

30 pens of cattle
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 Interventions (prior to plant preInterventions (prior to plant pre--harvest)harvest)

 VaccinesVaccines
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• Vaccine Efficacy(%) 86% reduction

• Concentration 98% reduction

• Performance No effect (P>0.60)

Both comparisons associated with P ≤ 0.02



““The most importantThe most important
finding of this study wasfinding of this study was
that vaccinated cattle werethat vaccinated cattle were
less likely to be colonizedless likely to be colonized
at the TRM.at the TRM.””

““Vaccinated cattle wereVaccinated cattle were
98.3 percent less likely to98.3 percent less likely to
be colonized bybe colonized by E. coliE. coli
O157:H7 in TRM (oddsO157:H7 in TRM (odds
ratio = 0.014,ratio = 0.014, PP<0.0001).<0.0001).””
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Vaccine efficacy of receiving one,Vaccine efficacy of receiving one,
two, or three doses of vaccine wastwo, or three doses of vaccine was
68, 66, and 73% respectively,68, 66, and 73% respectively,
compared with cattle in pens notcompared with cattle in pens not
receiving vaccine.receiving vaccine.

Unvaccinated cattle housed withUnvaccinated cattle housed with
vaccinated cattle were 59% lessvaccinated cattle were 59% less
likely to shedlikely to shed E. coliE. coli O157:H7 thanO157:H7 than
cattle in pens not receiving vaccine,cattle in pens not receiving vaccine,
likely because they benefited fromlikely because they benefited from
herd immunity.herd immunity.
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Beef Industry’s
Commitment to Safety

 PrevalencePrevalence
 What was availableWhat was available

 ExpensiveExpensive

 Labor intensiveLabor intensive

 SensitivitySensitivity

 Load/quantificationLoad/quantification
 Now available and usedNow available and used

 Allows for routine testing and quantificationAllows for routine testing and quantification

 More cost efficientMore cost efficient

 SensitivitySensitivity



Beef Industry’s
Commitment to Safety

 Interventions, both preInterventions, both pre-- and postand post--harvestharvest
are vital parts of a system of hurdles inare vital parts of a system of hurdles in
beef production and processingbeef production and processing

 NoNo ““silversilver--bulletbullet””, and because of the, and because of the
multimulti--hurdle system, one intervention doeshurdle system, one intervention does
not have to benot have to be



Decontamination

 These proceduresThese procedures cannotcannot be applied tobe applied to
replacereplace……

 Good manufacturing practices such as:Good manufacturing practices such as:

 Equipment hygiene during productionEquipment hygiene during production

 Employee hygiene and hand washingEmployee hygiene and hand washing

 SanitationSanitation –– before, during and after operationsbefore, during and after operations

 Proper chilling:Proper chilling:

 proper time & temperatureproper time & temperature

 product and carcass spacing to insure air flowproduct and carcass spacing to insure air flow

 Continuous employee training for properContinuous employee training for proper
techniquetechnique
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 Avenues of implementationAvenues of implementation

 BIFSCoBIFSCo

 Beef Industry Safety SummitBeef Industry Safety Summit

 Executive SummaryExecutive Summary

 Best PracticesBest Practices

 www.bifsco.orgwww.bifsco.org

 www.beefresearch.orgwww.beefresearch.org
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