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ABSTRACT

Microbiologicalsamplingoftheplantenvironmentisanimportant
toolthatfoodprocessorsusetodeterminetheeffectivenessoftheir
sanitationpracticesandprocessesincontrollingpathogens,including
SalmonellaandListeriamonocytogenes(L.m.). Evaluationofthetest
resultsoveranextendedperiodoftimecanillustratechangesthatshould
bemadeintestsamplequantities,types,frequency,time,locationor
analysis.ThePivotTablefunctioninMicrosoftExcelprovidesonemethod
ofsummarizingthedatasetsthatresultfromlong-termsamplingand
analyses.

Environmentalandrawproductsamplesfromcommercialturkey
slaughterplantsinfivestateswereanalyzedforSalmonellaandL.m.All
sampleswereclassifiedintosevensampletypes(drains;wallsandfloors;
productcontactsurfacesandequipment;process/chillingwater;workers,
gloves,andboots;post-chillrawproduct;andfecalcontamination)from
one of four processing areas (transport through defeathering;
evisceration;chilling;post-chillcut-up/packaging).

Forthe1,429samplescollected,284(19.9%)werepositivefor
Salmonella,264(18.5%)werepositiveforListeriaspecies,and54(3.8%)
werepositiveforboth.OfthesamplespositiveforbothSalmonellaand
Listeriasp.,10(0.7%)wereidentifiedasL.m. Theprocessingplant
schematicsbelowillustratethelocationofthesepositivesamples.

Theseanalysescanbeusedforotherdatasetstodeterminewhich
combinationsofsamplelocation,type,quantity,andfrequencywill
optimizeidentificationoftargetmicroorganism(s)andnichesthatcanbe
hot spots forcontamination of products. Regularly modified
environmentalsamplingplansthatcanidentifyandpredictthepresence
ofSalmonellaandListeriamonocytogenes areanimportantway to
preventfoodborneillnesses.
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Optimizing Sampling Plans for Identifying Sources of Salmonella:
An Example from a Multi-State Turkey Processing Plant Study

RESULTS AND CONCLUSIONS

•284of1429samples(19.9%)werepositiveforSalmonella.Foreach
processingarea,incidencerangedfrom11.2%to36.4%.
•54of1429samples(3.8%)werepositiveforSalmonellaandListeria
species.Foreacharea,incidencerangedfrom1.3%to7.1%.
•10of1429samples(0.7%)werepositiveforSalmonellaandListeria
monocytogenes:4eachfromdrainsandequipment,and1eachfrom
structuresandwater.
•Proportionofsamplescollectedfromdrainsthatwerepositivefor
SalmonellaandListeriaspecieswastentimesashighasforanyother
sampletype.
•ProportionofsamplespositiveforSalmonellawere<5%onstructures
andpersonnel,but>25% indrains,process/chillwater, andfecal
contaminationfoundonproduct.Highest:Fecalcontamination,33.7%.
Lowest:Personnel,4.9%.
•PrevalenceofSalmonellawashighestinSummer(27.1%),andlowestin
Winter(4.9%).

Examplesofhowthestudycouldbeusedtoadjustasamplingplan:

•TomaximizefindingSalmonella,samplefromdrainsthemost,andfrom
personnel(gloves,boots,etc.)theleast.
•Tomaximize findingSalmonella,samplefromtheareasearlierin
processing.Prevalencedecreasedfromthehighestintransportthrough
defeatheringareasandtothelowestinpost-chilloperations.
•Inthisstudy,15samplesmustbecollectedtohave95%confidenceof
findingonesamplepositiveforSalmonella. Apositiveresultfor
SalmonellaandListeriasp.requires79samples.

Summary of Salmonella & Listeria analyses of samples collected from six turkey slaughter plants
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Sample Type

Plant Area Drains
Walls, 

Floors, Air

Product 
Contact 
Surfaces, 
Equipment

Process or 
Chilling 
Water

People, 
Gloves, 
Boots

Carcass, 
Raw 
Product

Fecal 
Contamination

TOTAL for 
Plant Area

Transport, Scalding, 
Defeathering 

Salmonella positive 15 10 66 - 0 - 1 92

Salmonella & Listeria
positive

10 2 5 - 0 - 0 17

Samples collected 28 52 164 - 1 - 8 253

Evisceration, Gizzard 
Harvest, Reprocessing

Salmonella positive
29 2 21 0 0 2 29

83

Salmonella & Listeria
positive 20 0 3 0 0 0 2

25

Samples collected 70 56 133 1 10 26 81 377

Post-evisceration through 
Water Chilling

Salmonella positive 4 0 9 35 2 14 - 58

Salmonella & Listeria
positive

2 0 1 2 2 0 - 7

Samples collected 30 57 124 121 23 41 - 396

Post-chill Cut-up, Grind, 
Packaging 

Salmonella positive
2 1 7 3 1 31

- 45

Salmonella & Listeria
positive 1 1 1 0 0 2

- 5

Samples collected 39 68 88 12 27 169 - 403

TOTAL for Sample Type

Salmonella positive
50 13 103 38 3 47 30 284

Salmonella & Listeria
positive 33 3 10 2 2 2 2 54

Samples collected 167 233 509 134 61 236 89 1429


