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Fresh Produce Studies

e Alfalfa Seeds
e Alfalfa Sprouts
e Radish

e Lettuce

e Tomatoes
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General Produce Methods
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e Pathogen cocktail - 5 to 6 strains
—E. coli O157:H7 (Gram -)
— Salmonella (Gram -)
— Listeria (Gram +)
e Fit applications
m Designed as neat spray
— Spray & rub - tomato
— Spray - Radish & lettuce

m Optimize efficacy on difficult fresh produce
— Soak - Alfalfa seed/sprouts



Gram ( ) Pathogen Cocktalls
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e E. coli O157:H7 e Salmonella

E0018 (calf feces)
932 (human feces)
994 (salami)

H1730 (human feces)
F4546 (human feces)

agona (alfalfa sprouts)
enteritidis (human feces)
gaminarum (orange juice)
michigan (cantaloupe)
montevideo (tomato)
typhimurium (human feces)



Gram (+) Pathogen Cocktaﬂ
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e Listeria monocytogenes

e Scott (human)

e LCDC-81-861 (cabbage)
e V7 (milk)

e 101M (beef)

e 108 (beef)



Alfalfa Seeds Methods
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e E£. coli O157:H7 & Salmonella cocktails

— 6 ml - 24 h culture/strain in 1 L DI water

—No soil load
e 1 kg alfalfa seeds in L, mix 1 min
e Seed Prep by
— Decant, seed/cheese cloth; hood dry 48 h &‘7(? fj;%ts
Inte wes
— Store e) in baggie 5°C > 1 week il o
ore (age) in bagg 2 sinler to .

e Soak Treatments (005



Alfalfa Seeds Methods
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e 10 g aged, inoculated seed

e 40 ml desired soak treatments

— Water control
— D/E neutralizer control

—~200 & 20,000 ppm CF
— Fit
e Mix - rotary shaker (100 rpm)
e Exposure - 15 or 30 mins.

e Duplicate 10 g samples/rep; 3 reps
oh = (g~Cer) = Apposedll ok econnactsl o 1ty ™ probebly adibey
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e Soak Solution

e Serial dilute in 0.1% peptone
e Plate

® E. coli- SMAN

m Salmonella - BSAN

Microbial Analysis
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e Seeds (decanted)

20 ml D/E
Stomach 30 s
Plate
m E. coli- SMAN
m Salmonella - BSAN
Enrichment
m Plate on SMAN or BSAN
®m Biochemical confirmation



Alfalafa Seed Data
E. coli O157:H7 cocktail

Treatment Time Wash (peptone) | log Reduction | D/E Stomach log Reduction
Vs water vs water
E. coli O157:H7 logo cfu/gm seed! log)g cfu/gm seed !
Water Control 15 min 5.12 ab NA 531a NA
30 min 534a NA 525a NA
D/E Control 15 min 495b 0.39 4.65b 0.66
30 min 478 b 0.56 5.01 ab 0.24
200 ppm Cl- 15 min 432¢c 0.80 196 ¢ 1.35
30 min 42l¢c 1.13 395¢ 1.30
20,000 ppm Cl- | 15 min BDL* ~5.12 204 3.27
30 min BDL* ~5.34 3.06d 2.19
Fit 15 min BDL* ~5.12 BDL** 5.31
30 min BDL* ~5.34 BDL** 5.25

| Mean values in the same column that are not followed by the same letter are significantly different (P< 0.05)

* <) efu/2.5 gseeds - BL‘,‘ELW defe EQ&MJ’L |E/W?

** <[ cfu/5 g seeds

(Plating Media - SMAN; Sorbitol MacConkey Agar plus 50 ppm nalidixic acid)




Alfalafa Seed Data
Salmonella cocktail

Treatment | Time Wash (peptone) | log Reduction| D/E Stomach log Reduction
vs water vs water
Salmonella logyg cfu/gm seed! log g cfu/gm seed!
Water Control| 15 min 6.54 a NA 6.20b NA
30 min 6.56 a NA 6.26a NA
D/E Control | 15 min 6.46 a 0.08 5.94 ab 0.26
30 min 6.50 a 0.06 6.10 ab 0.16
200 ppm Cl- | 15 min 481 b 173 437c 1.83
30 min 484 b 172 429¢ 1.97
20,000 ppm C| 15 min BDL* ~6.54 3.76d 2.44
30 min BDL* ~6.56 394d 232
Fit 15 min BDL* ~6.54 J32e 2.88
30 min BDL* ~6.56 3.64d 2.62

I Mean values in the same column that are not followed by the same letter are significantly different (P< 0.05)

* <] cfu/2.5 g seeds

(Plating Media - BSAN; Bismuth Sulfite Agar plus 50 ppm nalidixic acid)




Viable Counts (log) on Seeds
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log Reduction E. coli O157:H7

(Reduction cfu/gm seed; 30 min exposure)
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Alfalfa Seeds - samples n =6

B Wash
[1 Stomach

log reduction
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log Reduction Salmonella

(Reductlon cfu/gm seed; 30 min exposure)
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e Mature sprouts purchased
e 20 g inoculated sprouts

e 80 ml! desired soak treatment
—Water; 200 ppm CI; Fit
— 3,5, 10 mins exposure

‘@ Mix - rotary shaker
e Decant, add 80 ml D/E
e Wash 30 sec. - Enumerate

Alfalfa Sprouts
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Viable E. coli O157:H7 on Sprouts

(Total cfu/20 gm inoculated sprouts 10 min exposule)
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log Reduction on Sprouts
(Total cfu/20 gm moculated sprouts 10 min exposure)
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Viable Salmonella on Sprouts

H Treat.
1 DIE

log viable
Sa2Ne,ao N®

Water 200 Cl- Fit



log Reduction Salmonella on Sprouts

(10 min exposure)
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Radish Methods
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e F. coli O157:H7 & Salmonella cocktails

— Spot inoculation - 50 ul in 5% serum
e 4 radishes - bt o st

—(~50 g sample)/rep; 3 reps

—Dry in hood 20-25 min; 37°C
e Spray (4 sprays) Treatments

— Water, 200 ppm CI-, Fit
—1 min static exposure
— Wash - 40 ml D/E 20 sec. shake & rub

e Analyze for pathogens



log Reduction E. coli & Salmonella on Radish

(1 min exposure)

3 samples/rep; 2 plates/sample; 3 reps; n =18

B E. coli
[1Salmon

log reduction

Water 200Cl-  Fit



[ ettuce Methods

(Single Sanitizer Application)
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e . coli O157:H7 & Listeria cocktails

— Spot inoculation - 50 ul in 5% serum

— 3 discs ~ 7.5 cm dia; ~20 g sample/rep; 3 reps
e Dryin hood

— 30-40 min; 37°C; 35% RH
e Spray (5 sprays) Treatments

—Water, D/E, 200 ppm CI, Fit
—30s, 1, 5 & 10 min static exposure



[ .ettuce Methods

(Single Samitizer Application)
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e Treated Leaf & 50 ml D/E

—Wash/shake 20 sec - analyze D/E wash
— ~ Loosely held cells on surface

e Leaf & 20 ml D/E - stomach 30 sec.
—Analyze D/E

—~More permanently attached cells on surface

e Homogenize stomached leaf

— Analyze
— ~ Cells trapped inside leaf (stomata, cracks, etc)



log Reduction E. coli on Lettuce
(30 sec exposure single sanitizer apphcauon)
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n = 18; Trends similar for 30 s, 1, 5 & 10 min
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log reduction

log Reduction Listeria on Lettuce
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exposure; single sanitizer application)
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[ettuce Methods

(Samtlzer 3X Repetltlve Apphcatlons)
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e E. coli O157:H7 cocktalls

— Spot inoculation - 50 ul in 5% serum

— High (=107 cfu/50 ul) level

— Low (~10° cfu/50 ul) level

— 3 discs ~ 7.5 cm dia; ~20 g sample/rep

e Dry in hood
~ 30-40 min; 37°C; 35% RH

e Spray (5 sprays) Treatments
—Water, D/E, 200 ppm CI, Fit
—1 min static exposure



Lettuce Methods

(Samtlzer 3X Repetltlve Apphcatlons)
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e Add 40 ml DI water rinse; shake 20 sec
— Analyze 1st sanitizer & rinse steps

e Repeat sanitizer application 2X; Rinse
—Analyze 2nd & 3rd sanitizer & rinse steps

e Homogenize residual leaf 60 - 70 sec
— Analyze homogenate for pathogen



log Reduction E. coli on Lettuce
(1 min exposure 3X sanitizer apphcatlon)
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log Reduction £. coli on Lettuce
(Vs Water 1 min exposure 3X sanitizer apphcatlon)
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(1) Inoculate 50 pl Pathogen(s) — (3) Spray Sanitizer (To saturate)

Fresh Produce ﬁ in 5% Horse Serum » Water ] : &7,
(Tomato) .@% o (4) Exposure time g’

~10° cfu/ml in inoculum * 200 ppm HOCI 30 sec.
40°. cfulproduce i > Samtlzer ' i

.ﬁs%!NaIIdIXIG acid. acchmatéd) s i
(2) Dry-m hood
- hour ‘

(5A) 30 second rub

(5D) Water Rinse with sanitizer

(200 mI D. H,0)

(6) Serial Dilutions in Neutralizer (D/E)
Duplicate Plate Counts
s L. monocytogenes - Oxford Media
& Nalidixic acid (OXN)
e Salmonelia’- Bismuth Sulf:te Agar.
& NalldIXIC acrd (BSAN} ]

Tomato to

2nd clean baggie -
(5B) Water Rinse

(200 ml D. H,0

(5C) DIE Neutralizer (20ml) Suisecondiadgiialion)

Rub 30 sec.




log Viable Salmonella on Tomato
(Representatlve 1 of 2 studles 30 S exposure & 30 s rub)
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log Viable Listeria on Tomato
(Replesentatlve 1 of 2 studies; 30 S exposure & 30 s rub)
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log Reduction Salmonella & Listeria on

Tomato
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(Results of 2 studies; 30 s exposure 30 S rub)
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Summary - Fit Produce
Sanitization
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e Spray applications

® Tomatoes
— Efficacious for spray/rub strategies
e €.9. Salmonella
— Optimize efficacy/methods vs Listeria

m Radish
— Efficacy > 200 ppm CI
— Optimize efficacy/methods
— Listeria testing needed

m Lettuce
— Efficacy > 200 ppm CI
— Optimize efficacy/methods



Summary - Fit Produce
Sanitization
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e Soak applications
m Alfalfa - Seeds & Sprouts

— Efficacious for seeds

— Efficacy > 20,000 ppm CI-

— Efficacy on sprouts > 200 ppm CI-

— Optimize efficacy/methods on sprouts

e Next Steps

— Integrate consumer produce washing habits & practices
— Consider soaking strategies for difficult produce



