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Take home messages

ÅProcessing plant environments are key sources of pathogens and 
spoilage organisms 
ÅSeek & Destroy and Pathogen Environmental Monitoring (PEM) 

Programs are a critical component of food safety programs



PulseNetallows 
(international) outbreak 
detection and traceback
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Sample Ribotype Sample Source RiboPrint® Pattern 

1039C         (E)   Floor drain, raw materials area

1039C         (E)   Floor drain, hallway to finished area

1039C         (IP) Troll Red King Salmon, in brine, head area

1039C         (IP)  Troll Red King Salmon, in brine, belly area

1039C         (IP)  Brine, Troll Red King Salmon

1039C         (IP)  Faroe Island Salmon, in brine, head area

1039C         (F)   Smoked Sable

1039C         (F)   Cold-Smoked Norwegian Salmon

1044A         (E)   Floor drain, brining cold room 1

1044A         (R)   Raw Troll Red King Salmon, head area

1044A         (IP)  Brine, Faroe Island Salmon

1045     (R)   Raw Troll Red King Salmon, belly area

1045   (IP)  Faroe Island Salmon, in brine, head area

1053   (IP)  Norwegian Salmon, in brine

1062   (E)   Floor drain #1, raw materials preparation

1039C         (E)   Floor drain #1, raw materials preparation

1039C         (E)   Floor drain, brining cold room 1

1039C         (E)   Floor drain #2, raw materials preparation

1039C         (E)   Floor drain #2, raw materials receiving

1039C         (E)   Floor drain, finished product area

1039C         (E)   Floor drain, hallway to finished area

1039C         (IP)  Brine, Troll Red King Salmon

1039C         (F)   Smoked Sable

1044A         (IP)  Sable, in brine

1044A         (IP)  Brine, Faroe Island Salmon

1062  (IP)  Brine, Norwegian Salmon

DNA fingerprinting can identify 
persistence in plants



House bugs & pet Listeria
 

 

Samples 

 Plant B 

n=129 

Plant C 

n=173 

Plant D 

n=229 

 P-value 

Ribotype   % Prevalence    

1039C  0.0 0.0 10.0  0.0000 

1042B  0.8 1.2 0.4  0.8221 

1042C  6.2 0.6 0.4  0.0003 

1044A  0.0 2.3 3.1  0.1494 

1045  5.4 0.0 0.9  0.0006 

1046B  0.0 2.3 0.0  0.0144 

1053  0.0 0.6 1.7  0.2686 

1062  0.8 0.6 2.6  0.1822 
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L. monocytogenespersisted in rubber floor 
mats despite sanitation

Listeria can be protected from sanitizer in ñmicro-cracksò, but can be 

squeezed out by pressure if people stand on mats  



Growth niches

Locations harboring the organism after the routine 
sanitation process for that area has been completed.

Examples
ςHollow roller on conveyor 

transporting food product
Hollow rollers not disassembled 

cleaned and sanitized or heat 
treated in a manner to 
eliminate any contaminating 
organisms can become 
growth niches.



Black stuff in drive 
roller after 
disassemble from 
frame and shaft taken 
apart.  



25 cases, 6 deaths



2000 US outbreak - Environmental 
persistence of L. monocytogenes? 

Å1988: one human listeriosis case linked to hot dogs produced 
by plant X

Å2000: 29 human listeriosis cases linked to sliced turkey meats 
from plant X



13

209 cases

28 cases



Persistence of spoilage organisms
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Pathogen environmental monitoring 
programs

ÅA key tool to verify and monitor adherence with the components of 
the Listeria equation
ïNeed to set up a system that encourages collection of samples that 

yield positive results
ÅSpecific goals:
ïIdentify problem areas harboring pathogen sources όάƴƛŎƘŜǎέύ ŀƴŘ 
ƭƻŎŀǘŜ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǎƻǳǊŎŜǎ όά{ŜŜƪ ϧ 5ŜǎǘǊƻȅέύ
ïVerify ǘƘŀǘ ŦƻƻŘ ǎŀŦŜǘȅ ǎȅǎǘŜƳǎ ǿƻǊƪǎ όάǾŜǊƛŦƛŎŀǘƛƻƴέύ ŀƴŘ ƛŘŜƴǘƛŦȅ 
ŜŀǊƭȅ ƛƴŘƛŎǘƻǊǎ ƻŦ ǇǊƻōƭŜƳǎ όάƛƴŘƛŎǘƻǊ ǎƛǘŜǎέύ
ïConfirm effectiveness of problem-solving procedures
ïCharacterize transmission pathways



Seek and Destroy

ÅSystematic approach to finding sites of persistent growth ("niches") in 
food processing plants
ÅEnvironmental sampling with follow up on every positive sample 

ÅGoal is to either eradicate or mitigate effects of niches
ÅSeek and Destroy can be applied to specific equipment (e.g., new 

equipment qualification) or the facility as a whole



Challenges with environmental 
sampling 



Where to sample if you hear

άOur company goal for 2016 is zero Listeria environmental positivesέ

άOur Key Performance Indicator (KPI) is <1% Listeria environmental 
positivesέ



Guidelines for follow-up and corrections
Å Corrections need to be plant specific and may differ by zone
ïTrend towards increased frequency of pathogen detection also needs to be investigated to 

determine reason and action to be taken to reduce frequency

Å Additional samples should be taken from environmental area that showed positive 
ǊŜǎǳƭǘǎ όάǾŜŎǘƻǊ ǎǿŀōōƛƴƎέύ

Å Positive samples should be followed up with additional investigations and root cause 
analysesŀǎ ǿŜƭƭ ŀǎ ƛƴǘŜƴǎƛŦƛŜŘ ŎƭŜŀƴƛƴƎ ŀƴŘ ǎŀƴƛǘŀǘƛƻƴ όάŘŜŜǇ ŎƭŜŀƴƛƴƎέ ŀƭƻƴŜ ƛǎ ƴƻǘ 
enough)

Å Corrective actions may furthermore include: 
ïUpdates and changes to cleaning and sanitation procedures, SSOPs, master sanitation 

schedule
ïMaintenance and revision of preventive maintenance programs
ïEquipment may have to be modified and replaced
ïRetraining of staff
ïProblem areas may have to be shut down temporarily
ïTest and hold program may be needed



Root cause analysis ςhow to make sure 
the same problem does not happen again

From: http://www.educational -business-articles.com/5-whys.html


