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Previous Studies
Citrus packinghouse chemicals

e Under laboratory conditions
 No reduction of Salmonella: Unknown/uncharacterized

- cross contamination risk

* Imazalil

e Fludioxonil
e Pyrimethanil

 Slow reduction of Salmonella:

* Imazalil and potassium phosphite




Agueous mediated cross contamination
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Preventing Cross-Contamination

\%/\\ It’s a Race Between
Rate of inactivation

Bacterial detachment from Bacterial inactivation in
contaminated leaf fruit antimicrobial wash
e e G

Bacterial attachment to
uncontaminated leaf fruit

AN

... and complicated by water quality dynamics
affecting antimicrobial effectiveness

Slide courtesy of J. Gorny



Summary of informal survey results. Data were received from five individuals;
six participated in the ranking. June-July 2016

Imazalil + PAA

M2 C(()Sgr?]r)}tratlon PAA (ppm) | Temperature Time of use of solution T'mv?/itc;f I(::r?:tt act
100, 150, 250, 300, |25-85,30-50,| 60-120, PH Tank | SPravand | Saf’r:gy
350, 500 30-80 90-135 (°F) Flooder
Flooder
Min 100 25 60 4 1 days 8h 7 sec 5 sec
Max 500 85 135 7 7 days 3 weeks 1 min 30 sec




Six participated in the ranking. June-July 2016

Summary of informal survey results. Data were received from five individuals;

Imazalil + PAA
IMZ Concentration , : Time of Contact
(ppm) PAA (ppm) | Temperature Time of use of solution with Fruit
100, 150, 250, 300, |25-85,30-50,| 60-120, PH Tank | SPravand | Saf’r:g‘y
350, 500 30-80 90-135 (°F) Flooder
Flooder
Min 100 25 60 4 1 days 8h 7 sec 5 sec
Max 500 85 135 7 7 days 3 weeks 1 min 30 sec
Soda Ash (Tank)
i 0] o
Concentration % Temperature (°F) , : Time of Contact
60. 75. 90. 95. 100. 105 pH Time of use of solution : :
1.2.3 1 I T : : with Fruit
L 110, 112, 115 F
Min 1 60 9.5 6 h 5 sec
Max 3 115 13 3 months 4 min




Summary of informal survey results. Data were received from five individuals;
Six participated in the ranking. June-July 2016

Imazalil + PAA
IMZ Concentration , : Time of Contact
(ppm) PAA (ppm) | Temperature Time of use of solution with Eruit
100, 150, 250, 300, |25-85,30-50,| 60-120, PH Tank | SPravand | Saf’r:g‘y
350, 500 30-80 90-135 (°F) Flooder
Flooder
Min 100 25 60 4 1 days 8h 7 sec 5 sec
Max 500 85 135 7 7 days 3 weeks 1 min 30 sec
Soda Ash (Tank)
i 0] o
Concentration % Temperature (°F) . . Time of Contact
60. 75. 90. 95. 100. 105 pH Time of use of solution : :
1.2.3 10 TR T : : with Fruit
T 110, 112, 115
Min 1 60 9.5 6 h 5 sec
Max 3 115 13 3 months 4 min
SBC
Concentration , o Time of use of Time of Contact
SBC (%) Chlorine (ppm) [ Temperature (°F) pH solution with Eruit
L 5 2534 10 253050, | 60,75 95,105, | 8,839, S;;gy Tank Sgr:gy
U 100, 150, 200 110, 115 9.5, 10
Flooder Flooder
Min 1 10 60 8 1 week 4 h 1 min 5 sec
Max 4 200 115 10 3 months|3days| 4 min 22 sec




Recent Results
See other Presentation



Next Steps



Defining Industry Needs

e “Validation”

— Proving antimicrobial application is sufficient to
consistently prevent cross contamination

e Minimum concentration present at all
times in all places

— Under all conditions of use
e Product volume, type
e Impact of time of use (e.g., days, weeks, months)
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Guidelines To Validate Control of Cross-Contamination during
Washing of Fresh-Cut Leafy Vegetables
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Validating Antimicrobial Use

s Target is “absence of cross-contamination”
** Not a clear procedure, e.g. thermal process

** Not a clear performance standard,
e.g. 5-log reduction in 1 min

*» “Safe harbor” conditions not understood




Antimicrobial
type &

Soluble solids concentration

(minerals from soil) . _
Rate of antimicrobial

addition
Insoluble solids Operating conditions Rate of water
(particles) may influence the replenishment
efficacy of washing |
system to prevent
cross-contamination
—
Environmental conditions
Water mineral (pH, temperature, filtration,
hardness agitation speed)

Distance between
the products

( Water: Product)



Inability to introduce the target pathogen into
the processing environment to perform
microbial inoculation validation studies

ObSta_CleS in the Lack of surrogates known to demonstrate
validation of leafy behavior in washing systems similar to target
green wash water pathogen

Uniqueness of wash water systems to
each facility

The difficulty in replicating variability that the
wash system can experience in a production
day or over time



Laboratory-based studies
Inhibitory Concentrations

*Influence of
s*Water pH
‘*Temperature

**Organic load How can these be defined/replicated?
2Solids level Range of products/volume/practices

*»*Defining “worst case” challenge
**Heterogeneity of industry
**Multiple products and practices



Option 1

Use of a surrogate

— Demonstration that cross-contamination is
prevented by the antimicrobial wash.

Validating Option 2 o |
antimicrobial Use of antimicrobial sensors

washing as a Demonstration that a critical antimicrobial
reventivg controi ] levelis maintained during worst case
P for Cross operating conditions.

contamination

Validates the placement of the sensors

Demonstration that a critical antimicrobial
level is maintained at all locations,
regardless of operating conditions.

Option 3




Option 1:

Microbiological validation
using a surrogate



Option 1

Positive o O C

Control beginning of the process

Test o 0 @ (worst-case conditions) RELREERER Collect uninoculated and
0 process inoculated product

No antimicrobial

Collect uninoculated
and inoculated

beginning of the process _ 'I?'rO?ltJr?t o
(worst-case conditions) S U U e
surrogate in wash

water

Negative
Control
Test

Antimicrobial > Test level
‘_ Collect uninoculated
OQ e and inoculated product

Q QQ O beginning of the process Test the level of

(worst-case conditions) surrogate in wash
water

Antimicrobial= Test level

Lowest test level where the surrogate is not detectable on all uninoculated samples
(3 trials) is the validated “Critical Limit” for antimicrobial feed rate.



Option 2:

Antimicrobial sensor validation



The lowest antimicrobial feed rate that achieves equilibrium = the
established minimum antimicrobial level at all sensors (in all 3 runs)
becomes the “Critical Limit”.




Option 3:

Validation of sensor placement for
minimum antimicrobial level



Option 3

The highest sensor readings at the monitoring location, when the lowest level sensor was at
the established minimum antimicrobial level during the validation trials is the “Critical Limit”.




Monitoring and Verification of Process

Controls
, 1 |
Option 1 Option 2 Option 3

Validation of the minimum antimicrobial feed rate under worst
case conditions

Antimicrobial feed rate needs to be

monitored during normal production
(2 Critical Limit)

Validation of the

sensor positioning to
monitor the minimum
level of antimicrobial

antimicrobial level at
the sensor needs to
be monitored




Discussion
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