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Outline

The importance of effective cleaning and 
disinfection in fish processing.

How the composition of fish waste can 
impact effective cleaning. 

How biofilm formation can affect sanitation 
processes.

Specific examples within the food industry.

The Science behind ATP hygiene monitoring and 
using verification data to improve sanitation 
processes.



Poor sanitation and hygiene can have an adverse effect 
on the safety and quality of the final product that 

reaches the consumer



Effective cleaning and disinfection 
reduces the chance of contamination 

during fish processing



Fish Processing 
Wastes as a Potential 
Source of Proteins, 
Amino Acids and Oils: 
A Critical Review

Ghaly et al., 2013





Cleaning and Disinfection



What is cleaning?

The application of energy
to a surface to remove 

dirt and/or grease. 

Energy can be:
• Kinetic – physical, mechanical or turbulence
• Thermal – hot water
• Chemical – detergents 



➢ The chemistry of the water, the hardness in particular, greatly affects the 
performance of cleaning chemicals and can be corrosive to materials

➢ Water can also contain a significant number of microorganisms. Water used for 
cleaning and sanitizing must be potable and pathogen-free

➢ When used in food processing it must be free from undesirable color, odor, 
taste, and impurities that are harmful to consumers and result in low-quality 
products

➢ Unsafe water, which results due to direct contamination or improper or 
inadequate water treatment processes, generally results in a contaminated 
food product. 

The importance water quality in 
food processing



Water hardness affects cleaning 
performance

• Hard water is high in dissolved minerals 
(particularly calcium and magnesium)

• Presents a major problem for cleaners by reducing 
their effectiveness and forming surface deposits 
→ forms film, scale or precipitates 

• Increases detergent consumption → MORE 
NEEDED TO GET THINGS CLEAN







The surface should be considered

• The nature of the surface to be cleaned 
(stainless steel, aluminum, ceramic, metal) 
should be considered when selecting cleaning 
agent

• Compatibility with cleaning agent important

• Eg Acid detergents (pH 1 to 6) can be used for 
cleaning ceramic surfaces but can corrode 
metal surfaces 



Examples of commonly used 
sanitizers/disinfectants in the food industry





Composition of cleaning/disinfecting 
products

Wolkoff et al., 1998



The mechanisms of action of disinfectants



How biofilm formation can affect 

sanitation processes



What is a biofilm?

• A biofilm forms when a community of 
microorganisms irreversibly adheres to a surface in a 
moist environment and reproduces. 

• The microorganisms form an attachment to the 
surface by secreting a slimy, glue-like substance.

• In fish processing, it is possible that biofilms that 
form may contain pathogenic microorganisms, such 
Listeria monocytogenes, Salmonella spp., Vibrio
spp., Bacillus spp., Aeromonas and Pseudomonas 
spp. 



Biofilms in fish processing. Rajkowski (2009).



Biofilm formation can affect fish quality

• Formation of a microbial biofilm on the surface 
of fish processing equipment increases the 
threat of cross contamination of final product.

• Can influence quality and safety of final 
product, especially if specific spoilage 
organisms (SSO) or pathogenic bacteria 
become dominant population in biofilm.



Bacterial resistance

• Biofilm cells are more resistant to cleaning and 
disinfection processes in the food industry. 

• It has been found that some bacteria (e.g. 
Pseudomonas spp.) may have resistance 
mechanisms against antibacterial components 
commonly used in disinfectants such as 
quaternary ammonium compounds





Specific cleaning and sanitation 

examples



Prevalence of enteric isolates associated with food handlers 
and surfaces of a food manufacturing plant in Pakistan













In only one 
factory was 
over 90% of 

samples clean 
(<1.8 CFU/cm2). 





Well cleaned factory
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Not as clean as it looks…

• Visual inspection of cleanliness is not usually 
sufficient in the food industry.

• Microbiological sampling and bioluminescence 
have proven that visually clean surfaces do not 
always meet acceptable limits.





Use verification data to improve 
sanitation processes



Any questions?


