Ten Little-Known Facts
About in
Food and Dairy Processing
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Attachment Mechanism

Biofilms begin their development
with a reversible attachment of
bacteria to stainless steel surfaces,
followed by an irreversible
attachment due to the production of
extracellular polymeric substances
(EPS). This EPS acts as a glue, firmly
anchoring the biofilm to the surface.
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Force of Attachment

The attachment of biofilms to
stainless steel surfaces can be
incredibly strong. Studies have
shown that it can take forces as high
as 300 kPa (about 50 psi) to remove
biofilms from such surfaces once
they have fully matured.
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Selective Adhesion

Different microorganisms have varying
affinities for stainless steel surfaces.

For example, Pseudomonas spp.
are particularly adept at forming
biofilms on stainless steel, often
out competing other bacteria in
mixed-species biofilms.

Q



Microenvironment Formation

Biofilms create microenvironments
with varying pH, oxygen
concentration, and nutrient levels
within different layers of the
biofilm. This can lead to the survival
of anaerobic bacteria even in
aerobic processing environments.
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Quorum Sensing

Bacteria within biofilms
communicate through chemical
signaling known as quorum
sensing. This communication
regulates gene expression related
to biofilm development, virulence,
and resistance to cleaning agents.
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Heat Resistance

Biofilms can confer heat resistance
to the bacteria within them,
making pasteurization and other
heat-based sanitization methods
less effective. The EPS layer
provides a protective barrier,
allowing bacteria to survive
thermal treatments that would
typically kill free-floating cells.
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Persistence in Dead Zones

Biofilms often form in processing
‘dead zones” where cleaning
solutions are less effective, such as
in cracks, crevices, and junctions
of processing equipment. These
areas provide a refuge for biofilms
to persist despite regular cleaning.
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Cross-Contamination Risk

Biofilms can be a significant
source of cross-contamination
within a processing facility. When
they detach or are disrupted,
they can release bacteria into the
processing environment, potentially
contaminating the product.
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Microbial Diversity

Biofilms are not just composed of
a single species but often consist
of a diverse community of bacteria,
fungi, and even viruses. This
microbial diversity enhances the
biofilm’s resilience and adaptability
to environmental stresses.
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Detection Challenges

Biofilms are notoriously difficult
to detect using traditional
microbiological methods
because bacteria within biofilms
can be in a dormant state,
leading to false-negative results
in routine sampling.
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Biofilm detection and
management are complicated.

QualiTru can help enhance your
biofilm detection strategy.

QualiTru.com
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