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Food and bacteria

> Old and traditional food processing technology
> Originally an empiric process induced by endogenous bacteria to help protect food
> Today = industrial processes require the use of food culture for

> Safety/traceability

> Controlled process (less variability, less waste, more safety)

> Cost effectiveness (faster process, energy saving...)

Ancient time: Intuitive use Early science, building
Fermented milk, wine, bread, beer etc. knowledge
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Today, applled knowledge
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The unseen magic performed by good bacteria!
Food cultures contribute in many ways to characteristic features of fermented meat

ACTIVITIES DURING RIPENING ACTIVITIES DURING RIPENING ACTIVITIES DURING RIPENING ACTIVITIES DURING RIPENING
* Formation of lactic acid * Formation of proteases and * Formation of proteases and « Formation of typical white
* Formation of aroma compounds lipases lipases mycelium covering product
* Nutrient competition and * Formation of nitrate reductase * Formation of catalase surface
compuetitive flora * Formation of catalase * Oxygen consumption * Protective function
+ Oxygen consumption * Formation of proteases and
lipases

+ Oxygen consumption

Texture Drying Color Color Flavor Product
formation process formation stabilization development safety

See also: ERKES - Cultures optimize raw cured products - FleischWirtschaft Intemational 3/2011; ERKES - Cultures assure ripening and protection - FleischWirtschaft
Page 4 Intemational 3/2014; ERKES - Ars vivendi needs culture! - FleischWirtschaft Intemational 3/2016; MARGERIN - Cultures in salami and raw cured musdcles applications - novonresi s
DLG-expert report 3/2018



Food cult
product safer

The *hurdle theory" helps |IIustrate how
range can help improve product SEEEY



Food cultures can be used as an additional building block
for the food safety and quality concept

Food cultures can help control the growth of unwanted microorganisms,
like spoilage organisms and pathogens, e.g. Listeria monocytogenes.

Additional Hurdle

A food culture can be an additional hurdle

to support stable product quality Food culture
and improved product safety.

Hurdle Principles
Food saff-)ty Raw material selection
and quality management Process control and optimization

Good Manufacturing practices (GMP) /
Hazard Analysis and Critical Control Points (HACCP)
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The hurdle theory to maintain quality and safety of food

> The microbial stability and safety of the most foods
is based on a combination of several factors (called
hurdles) that microorganisms are unable to Low=c MAP a, pH NO,  Culture

overcome (Leistner, 1978) -

> Examples of hurdles

> Extrinsic parameters

> CO, presence (MAP packaging)

> Temperature

> Intrinsic parameters Growth

> Recipe: nitrite / organic acid / inhibitors / salt /
food culture

No Growth

> Endogenous flora
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Adam Harris
Owner and CEQO, Harris Smokehouse Australia

“The simplest
way to put It;
You are fighting
the bad guys
with good guys.”

<OR—Link to Video with Adam Harris
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Protective effects come from the multiple functions of
fermentation with food cultures
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Competition for space /

Jameson effect

Total cell count

(log CFU/g)

A

Page

Simultaneous decrease

Time

00

Food Culture (FC)
Pathogen
Pathogen (with FC)
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Adding SafePro® 01 culture mimics the natural process of “bacterial
selection” and can help increase shelf life

METAGENOMIC ANALYSIS OF ENTIRE MICROBIAL ECOSYSTEM IN THE PRODUCT STORED AT 8 °C
Percentage of bacteria
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Reference DO Vega SafePro 01 DO Reference D42

1

Product packedin MAP with 70% N2/30%C02

Vega SafePro 01 D42

m Salinicola zeshunii
M Enterobacter asburiae
B Stenotrophomonas maltophilia
B Anaerococcus octavius
m Lactobacillus amylophilus
B Anoxybacillus unclassified
® Gluconobacter unclassified
Brevundimonas unclassified
Luteimonas aestuarii
W Serratia plymuthica
Proteus mirabilis
m Enhydrobacter aerosaccus
m Myroides odoratimimus
B Hymenobacter arizonensis
M Lactobacillus spicheri
m Bacillus smithii
W Leuconostoc unclassified
B Staphylococcus unclassified
Paracoccus unclassified
m Pseudochrobactrum saccharolyticum
m Ochrobactrum pseudogrignonense
Rhizobium unclassified
m Brachybacterium unclassified
B Frateuria aurantia
W Prevotella timonensis
B Cellulosimicrobium unclassified
W Empedobacter brevis

W Lysinibacillus sphaericus

SOY-BASED CHICKEN STRIPS

novonesis



Competition for nutrients

Residual oxygen (O,) in packages
O, concentration (%) in modified atmosphere packed
cooked ham.*

parison of cooked ham
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Without
@ C ontrol === Bactoferm® Rubis Bactoferm® Rubis

12 * (50% CO, /50% N.,) mean and standard deviation, n=5. novonresis
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Production of inhibitory molecules

Page

» Inhibitory molecules

w Small antimicrobial peptides

w Pore formation (breaking cell membrane)

w Only Gramm positive

» Inhibits Listeria monocytogenes

» Other metabolites:

Gram Positive |

Plasma Membrane
Feriplasmic space

Fepliduglycan

Plemma kembrane

T~

Periplesmic space
Fepiidoglycan
et membrane ——

{lipepalysaccharide
e peiein

| Gram MNegative |

organic acids, Diacetyl, Peptides ...

254yt Nisin

\ a. Inhibition of cell wall synthesis
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Smoked salmon hand-salted
SafePro®NovalLox spray application on the
slicer
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Quorum sensing - Cell to Cell comunication

Page

Signal
Quorum Sensing J
w Synthesis : Mediator-molecules were

produced Bacteria

w Activates production of specifical genes

w Positive effect on the growth of bacteria

w Sustainable formation of biofilm (optimization
of house flora)

-
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Four Mlechanism are of relevance

Total count of
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Competitive
exclusion
Dominant culture
taking space

Nutrient
Culture consumes FOOd
e.g. carbohydrates,

minerals, oxygen
etc.

Metabolism

Protection Fes

etc.
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Quorum sensing
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communication
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CULTURE INSIDE!

Transparent labelling - examples from European retail
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1,9% Sojaproteinisolat, Branntweinessig, Starke,
Aroma, Kochsalz, farbende Lebensmittel ™ RomzemT :
 aus Rettich, Rote Beete, Paprika, Ka 'y

~ Zutaten: Lachs', Speisesalz, & Kann Spuren vasdiias uod-b
Rauch. 'aus kontrolliert biologiScher | —

Aguakultur in Irland.

‘‘‘‘‘‘‘

TWWWLSGS-QUALT

o ¢ Veganes Eraen
e Art voa Geschn
~ ‘9 — Typ Hidachen, |
Y " von Sofa, gegar! ‘
!

Jwawr: Trrbwany
korcrentrat |27

Rochsalr Brasstwwen
. - Trausensucbes, Sthutth
: s ot Mot Spurer won Gleten ¢
p = “ Zutaten: Trinkwasser, Sojaprotei l
1 ’,ﬁ : 1 konzentrat (27%), Rapsol, Arom:
" :
. ¥

Kochsalz, Branntweinessi Gewline .\ w i ‘ K . . ‘I" it nO‘\loneSiS

- Traubenzucker, Schutzkulturen
Kann 5', uren von Gluten entnaiten
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