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T Interagency Food Safety Analytics Collaboration

Figure 2: Estimated percentage of foodborne Salmonella ilinesses (with 90% credibility intervals) for 2019, in
descending order, attributed to each of 17 food categories, based on multi-year outbreak data,* United
States. Click here to download relevant data.
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Pouliry Performance Standards, US

Maximum 9f. Performance Standard
Acceptable Positives
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Salmonella
(%)

Whole chicken 9.8 15.7
Whole turkey 7.1 5.4
(C;r;:gr;d chicken 25 1.9
vl 13.5 1.9

Chicken parts
(alb) 15.4 7.7

Salmonella

5 of 51 8 of 51
4 of 56 3 of 56
13 of 52 1 of 52
7 of 52 1 of 52
8 of 52 4 of 52
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Why Biomapping?

1. Process mapping. “Collect samples for one or more
indicator bacteria at one or more points in the process

—_— |

DRAFT FSIS Complianc Gudeine (rehang, post-chill, after cut-up, etc.) while also
S rey T collecting samples for the pathogen of interest on

December 2015

incoming and final product... this... will give the
establishment more ongoing information about process
performance”.

2. Correlate pathogen vs. indicator levels. “Compare
pathogen levels on incoming and final product to
determine whether the process is achieving the desired
level of reduction of microbial load (measured in loq). If
the process is functioning correctly, then the results for
indicator species represent the process when it is
functioning correctly. If the process is not functioning
correctly, make adjustments...”




Why Biomapping?

Table 1 - Indicator Organism Median Values for Chickens

Median (CFU/mL)

Generic E. coli | APC | Enterobacteriaceae | Total Coliform
Carcass - Rehang 540 28,000 1,600 940
Carcass - Post Chill 20 260 20 20
Skin-on Parts* 20 10,000 160 50
Skin-off Parts* 20 53,000 450 110
Necks 95 16,000 275 165
Giblets 20 1,900 60 40

Comminuted

Not available from FSIS sources

* Excluding necks & giblets

Table 2 - Indicator Organism Median Values for Turkeys

Median (CFU/mL)

Generic E. coli | APC | Enterobacteriaceae | Total Coliform
Carcass — Rehang 22 1,800 50 40
Carcass — Post Chill <1.2 18 <1.2 <1.2

Skin-on Parts*

Skin-off Parts*

Necks

Giblets

Comminuted

Not available from FSIS sources

* Excluding necks & giblets
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3.

Establishing limits. “If the results for
pathogens demonstrate that the
process is functioning correctly, use the
sample results for indicator bacteria to
establish a maximum acceptable limit
for each indicator and collection point.

Common statistical techniques include
setting the limit 2 or 3 standard
deviations above the mean.

Define actions. “...to take if results are
above the limits set in step 3. This plan
should include what the action will be,
who will take the action, how it will be
recorded, and how it will be verified...”.
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Biomapping for Statistical Process Control. SPC
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T Biomapping for Statistical Process Control. SPC
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T Experimental Design for Baselines

5 different processing days (if weeks even better):
flock and day effect. Modify intervention regime

2 shifts: morning and afternoon:
time and accumulation effect

5 samples per process location/ shift:
10 samples per location x 5 days = 50-52 total samples

3. WHERE and
WHEN should
we Samplein a
poultry
processing

operation? Enterobacteria

Viable e o Campylobacter Salmonella
‘ Counts & % Counts & %
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T Statistical Process Control Salmonella Prevalence Parts

Intervention Prevalence and Control Limits
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T  Detection vs. Enumeration?...

4. HOW MANY
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Detection: +

Concentration: ? But low

Detection: +

Concentration: ? But high



: 1,000,000 &/ v 10 CFU/m
: CFU/mL 5 of

mé £ 4 of 18 Positive = 22:2% prevalence
—_—=But only 1 >3 logs (> 1,000) CFU

How would wecategm |

a range from 1 -6 Log CFU/mL?




Salmonella. Probability of lliness vs. Log Dose
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Cuvette with cell culture sample

Direct counting
(optical microscopy)

e Limited application
e Interference
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Most Probable
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ing Pathogens

la enterica Shigella sonner

-

Hafnia alvei

Direct Plating

e Not certain that is
actually Salmonella

* Requires confirmation

Quantitative PCR
(qPCR)

e With or without
enrichment/ recovery

¢ LOD vs. LOQ
* Matrix dependent

Flow Cytometry

107 CFL
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Digital PCR (dPCR)

e In development




T Salmonella Prevalence vs Counts

Primary Processing

Secondary Processing

F100%

(o) aBeluaonia 4 souaenald

Live
Receiving

marcos.x.sanchez@ttu.edu

Re-hanger

Sampling Location

Skin-On
Post-Dip

Skin-Off Skin-Off
Parts 7 Post-Dip

Sanchez-Plata et al, 2021



T Salmonella Prevalence vs Counts
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How to interpret YOUR data...?
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Intervencion Abril - Agosto 2018
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T Salmonella P« vs. E# Plant Comparison

7.0 o » 98% 100%
i Plant
B4 Plant1 |90%
6.0 $ Plant 2
—_ 80%
2 74 % Chavez, 2022
50 . . o
E . 70%
S "l
"u" ‘0 S 60%
o A :t 50%
1 ‘-'.' .
o 30 - Car
= "og (| . & 40%
[1)] by . o
5 - % o
£20 1° » 30%
1]
0 . 20%
1.0 .
. 10%
0.0 - . 0%

Live Receiving Re-hanger Breast

marcos.x.sanchez@ttu.edu

(%) sbejusaladq aausjensid



T SPC with and without chemical interventions..

Enterobacteria UFC/mI

SA vs US: Post-Chill
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T Validation of Interventions. Monitoring Data
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T Biomapping. Pre-harvest (boot swabs
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T Salmonella in Farms vs. Biosecurity Audits
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Contamination Level Reduction
vs. Risk Reduction

7.0 - 100%
c
o 6.0 - 80%
8 50 ~ 5
it L d
5 4.0 - 60% g
€ 3.0 ; - 40% ©
o N\ _ (a'm
© 20 - - I 0
o et \\ - 20% o~
S 1.0 - \ |
- 0.0 - N N Y &\\\\ Y 0%
) < m £ c O 0O e e m b 2 O I £ c
e 2 g2 |[lg g g 8 e 2% 5 [|g g 5 8
S 8 3 3 S S 3 3 S8 ¢ 3 3 S 8 3 3 | mumsm
DG.:> CQC) GG:.) &) £ &) ke & |||||
e 5 S 5 S 35 <
3 @ S S & S &«

Figure 5.7 Four representative illustrations of the effect on the reduction in risk of reducing the

contamination level.
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Risk-based Categorization. P & C

"a Category 1. Consistent Process Control:
50% or less of the 52-week moving window in the last 6 months

Category 3. Highly Variable Process:

Exceeds the performance standard for the 52 moving window cycle in the last 6 months
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T What other projects can be done-

6. WHAT type

of projects
can you
consider to
estimate
Process
Microbial
Performance?
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T Questions?

Dr. Marcos X. Sanchez-Plata

Marcos.X.Sanchez@ttu.edu
Associate Professor &5
Texas Tech University :

g e i
RS s o ¥ s
b 1
PR o
1
mued
-
o 2
meEnEEEaT,
d it -
o e g 0 —‘—:_r-?-'
- 1 -
- R

®
-
“ -4 . Z -
“EEERC o e EEET
t 1T
t o e A =

.
1 - 1"
T e .
> -— #

.
‘—u - 4
......

UNIVERSITY. B SioiISSESsEEsIsEr S

-
i3

marcos.x.sanchez@ttu.edu





