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The Future of Food Safety is Natural:
Controlling Listeria with Inneo

Spons[o)rg#:ésey Laurent Dallaire, CEO — Cofounder

food Innodal

IDDBA Member exclusive access!
View recording and download slide deck at iddba.org. (Available in 24-48 hours)
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Industry

............

Dole recalls salad Kits for possible Listeria
contamination

f v @ & in

Kits were sold nationally under Dole, President’s Choice brands

Food safety investigation into
Li Ste ria i n fro Zen Wafﬂ esa nd Earimazes of alf recalled products soto httasunun cde gov/listeria/outbreske/deiimants-7-24/indzc himl Sa I mon reca I I ed because Of

pancakes leads to expanded Boars Head deli meat implicated in potential Listeria

recall

By News Desk on October 23, 2024

3rd person dies in Listeria outbreak in plant-based
milks

Canadian Food Inspection Agency has confi d cc ination originated at
Pickering, Ont., factory

!_:! Micole [reland - The Canadian Press - Posted: Aug 12, 2024 2:22 PM POT | Last Updated: August 13, 2024
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g% Fresh Express recalls certain
"=t "==*"—= Chicken Caesar Salad Bowls
& . | because of Listeria concerns
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By News Desk on October 28, 2024

Kirkland Signature Smoked

outbreak of Listeria infections; recall contamination
initiated By News Desk on October 25, 2024
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Industry
S napShOt ‘ 22% of F&B recalls were caused by

Listeria monocytogenes
Recalls between 2002-2023

> 60% of Listeria recalls were for processed
foods, almost 70% were chilled or frozen
products

88% of Listeria recalls were class |

An Analysis of Food Recalls in the United States,
2002-2023, Journal or Food Protection
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Highest Risk Food Categories for

Listeria Contamination /

Processed vegetables

i1 Deli Meats & RTE Meat
z Salad kit t
@2 Products G sy
” Cheese & Dairy %/ Sandwiches &
L Products \ Prepared meals

‘ Ice Cream & Frozen
v Desserts



m51DDBA

Tools
currently
available to
control

Listeria

Type Name Dosage
: . H <4,4
Physico-chemical P
parameters
aw <0,92
Cooking 83°C - 3sec
Thermo-mechanical ..
Pasteurization 72°C - 16sec
treatment
HPP 3min - 87 000psi
Sodium lactate 3%
Additive
Sodium diacetate 0,25%
Ozone 2,5-20 ppm

Processing aid

Hydrogen peroxide

88 - 2750 ppm




izl DDBA

Fresh

Healthy

Natural

preservation i@ i§




izl DDBA

: A
PEPTIDE BASED ON
44 NATURAL AMINO

ACIDS

Pediocin acts to cells by permeabilizing their cell membrane.

Its action on Listeria spp. is immediate, classifying it an antimicrobial

under Health Canada and regulations, which allows it to

be used without having to be added to the list of ingredients.
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1: Linear
2: Peptide
oxydized

3c: Cyclic pediocin

4: Leucine + linear

5: Leucine + cyclic

6: Trully linear

Listeria monocytogenes ATCC19111 - TSBYE medium
Peptide quantity per well: 15 nmoles (75 pg)
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O Highly potent against L. monocytogenes

O manPTS IID is highly conserved among a wide variety of bacteria.

MIC: 13.5 nM = 0.06 pg/mL

O With a BLAST, we were able to sort 175 species from the generated phylogenetic tree.

Strain Reference MIC (nM) Diffusion (mm)
Carnobacterium divergens ATCC 35677 1.9 35
Leuconostoc mesenteroides ATCC 23386 1.9 33
Listeria seeligeri ATCC 35967 4.7 32
Clostridium perfringens AAC 1-222 37.8 25
Clostridium perfringens AAC 1-223 79.7 22
Listeria murrayi ATCC 25401 151.4 28
Lactobacillus plantarum ATCC 8014 605.5 23
Bédard F., Hammami R., Zirah S., Rebuffat, S., Fliss l., Biron E., Synthesis, antimicrobial activity and conformational analysis of the class lla

bacteriocin pediocin PA-1 and analogs thereof, Scientific Reports. 2018
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S PTS mannose famuly ransparter subumut [ID [Clostndouem acsdisoh] (reffWT 061113306 1)
OPTS mumote tanspoctet subsaut [1D [Clostundium botwluwem) (rell WP_012422962 1)
9PTS mannase famaly transporier subunit D [Clostridivm noonatale] {refA?P 058295711 1)

QPTS mannose family transporter subunit IID [Atopobacter phocae]

9 PTS mannose family transporter subunit IID [Vagococcus teobern)
2PTS mannose family transporter subunst IID [Enterococcus gallinarom)

IPTS mannose famaly transporter subuait 1D [Trchococcus pasteani]

9PTS mannose family transporter subunat 11D [Lactobacillus algudus|
3 JPTS mannose fanuly transpocter subunst 11D [Gllsamella apacola)

) JIPTS system, mannose-specific 1D component [Galliamella intestin]
Q OPTS system, mannose-specific [ID companent (Gillamella bombscola)
VPTS mannose family transporter subunat [ID [Golliamells mensalis)

2PTS mannose transporter subumt 11D [Listenia grayi]
GPTS mannose fanuly transporter subumt [1D [Listena flondensss)
@PTS mannose farmily transporter subunit 11D [Listena newyorkensis)
& ?PTS mannose famuly transporter subunit 11D [Listena grandensas)
OPTS mannose famly transporter subunit IID [Listenia camellensis)
OPTS mannose family transporter subunit [ID [Listena rocourtiae]
IPTS mannose fanly transporter subunit IID [Listena weibenstephanensis]
OPTS mamnose transporter subunit 1D [Listeria fleischmannii)
OPTS mannose transpocter subunit IID [Listena monocytogenes)
' OPTS mannose fammily transpocter subuait IID [Listenia ivanovii)
PTS mannose transpocter subunit IID [Listesia seeligeri)
@ 9PTS mannose transperter subuait IID [Listeria welshimes)
FPTS mannose family transporter subunit IID [Listeris boorise)
OPTS mannose family transporter subunit IID [Listeria ripasia)
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Inneo

A single recipient for different

levels of concentrations

Easy to use
Precise dosing

Clean Label

PRIX
| INNOVATION |
| en alimentation |/

Turn-key
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AUTOMATED SPRAY
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MIXED IN PRODUCT
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https://www.youtube.com/watch?v=170R30psbw4
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SOAKING BATH




Efficacy

on salmon
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Efficacy
on cold-
smoked

salmon

%

L. monocytogenes (ufc/g)
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Enumeration of Listeria monocytogenes on cold-smoked
salmon over 21 days at 4°C
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Efficacy

on beef

L. monocytogenes (ufc/g)
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Efficacy

on pork

L. monocytogenes (ufc/g)
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Ef'ﬁcacy Challenge test
on thawed 2000

mixed

mCtl-

vegetables

mCtl +
3000 B Inneo

L. monocytogenes (UFC/g)
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Efficacy on

raw chicken

CFU/g
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Enumeration of Listeria monocytogenes on poultry treated by spray
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Enumeration of Listeria monocytogenes on cheese curds

Efficacy over 4 days at 4°C

9000
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on cheese

mCtl +
8000

curds o0

HE Inneo

6000

5000
4000
3000
2000
1000
0 i i

Day 0 Day 1 Day 2 Day 3 Day 4

L. monocytogenes (ufc/g)




izl DDBA

Growth curve of lactic ferments used in commercial
production with and without the addition of Inneo
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Increased shelf-life of food using natural clean
label antimicrobials

CANADIAN

Rl YR Sl Gasve Shore 4

nutrinor
COOPERATIVE fOOd

* Address a top priority of the food industry
* Help reduce food waste

* Use broad-spectrum ANCLs to act as microbiological barriers
directly on food
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DICED VEGETABLES

condition
AA
---CTRL -
L -—-CTRIL - Water
B~ o £ —R20
T e e = —R208
e i RS
——— = - RS+ AA
P e R5+ SA
- SA

3=

-
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Day

These results demonstrate a possibility of increasing the shelf life of vegetables using
bacteriocins between 4 and more than 8 days.
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Condition

AA
9.0+ ---CTRL
-=-CTRL - Water
—R20

R20B

RS
—Ra v AL

RS » SA
—SA

865+

8.0+

Loglg

7 5+

70

854

80

This demonstrates a possibility of increasing the shelf life of the salmon
by 8 days.
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condon

—AA
-~-CTRL-
~~-CTRL - Water

—R208B

—R5

| —RE+AA
RS+ 5A

—3SA

0 2 6 [] 13
Day

These results demonstrate a possibility of increasing the shelf life of the chicken using
bacteriocins between 1 and 12 days.
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Meet the team !
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innocuity - naturally

CALL
418-948-2828

LOCATION

2211 RUE DE LA METROPOLE,
LONGUEUIL, QUEBEC

EMAIL
INFO@INNODAL.COM

WEBSITE
WWW.INNODAL.COM
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Dempsey.
food

We Make it Happen

© @) (=)

LOCATION DIGITAL

47 Davies Avenue, Toronto www.dempseycorporation.com
Ontario, M4M 2A9

PHONE
+1 (416) 461-0844




Questions

Ask away !
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