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Biocides and Disinfectants

Important for sanitation and hygiene

Shared Targets
Triclosan-Isoniazid

Cross-selection
Efflux
Membrane Permeability

Co-selection
Plasmids and Integrons

https://www.reactgroup.org/toolbox/understand/antibiotic-resistance/plasmids-and-co-selection/



Z. Yu et al. / Food Microbiology 64 (2017) 23e32



Knowledge Gaps 
• Frequency of biocide resistance 

among contaminants and 
pathogens.

• Standardised protocols unavailable

• How often does food production 
use of biocides lead to AMR?
• Exposure studies

• How often does AMR result in 
biocide resistance?



Environment

• Wastes (animal and human) 
contaminate the environment

• Animals and foods can be exposed 
to AM, AMR, and ARG via the 
environment





Waste Water Treatment

Influent
Effluent

Source Qiao et al.  (In Press) Environment International



Antibiotic Concentrations in Animal Manures

Source Qiao et al.  (In Press) Environment International
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Antibiotic Concentrations in the Environment

SoilsRiver Water

Bengtsson-Palme and Larsson 2016  Environment International 86



Zhu et al 2017 Science 357 Pal et al. Micobiome 2016 4:54



Knowledge Gaps 

•Relative contribution of 
Agriculture

• Significance of ARGs in water, 
soil

• Low dose selection

•Cost-benefit analysis of 
effective mitigation strategies



Reducing Environmental Loading

• Reduced Usage
• Denmark-pigs
• Norway Fish

• Protection of direct 
contamination of 
waterways

• Treatment of waste

• Novel technologies
• Biochar?



Plant-based foods

• Soil

• Irrigation

• Soil Amendments 
of Animal Origin

•Wildlife Intrusion

•Workers

•Workers

•Processing

•Handling

• Storage

•Retail



• 3rd -4th Gen cephalosporins
• Macrolides (erythromycin)
• Penicillins
• Quinolones (Cipro)
• Sulfonomides
• Other

• Aminogylcosides
• Tetracyclines
• Triazoles- antifungal

• Oxolinic Acid (quinolone)

• Kasugamycin
• Many others

• Ionophores
• Other vet drugs
(5 Classes of antibiotics)

• Carbapemens
• Other human  medicines
(Total 29 classes of antibiotics)

• Colistin

Humans

Animals

Plants

Antimicrobials Used in Medicine and Agriculture

• Copper

Others?



Antibiotics for plants

• Important for Plant Health
• rice blast
• cucumber angular leaf spot
• cabbage black rot
• apple and pear blight

•Uptake by plants



Antimicrobial use Approval



Amounts Used

•USA
• 2011

• 36 tonnes (0.26%)

• (13,542 tonnes used in 
food animal)

•NZ
• 0.9-1.5% of all AB sales
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Studies on AMR in Vegetables
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Knowledge Gaps 

•Linkages between AMU in horticulture and AMR 
on foods of plant origin

•Role dietary ARGs on human health

•AMR populations in Vegetarians and  non 
vegetarians



Prevention of AM/AMR/ARG on plants

•Plant Health
• Integrated Pest 
Management (IPM)
•Treated Organic 
fertilizers
•Water Quality
•Prudent use



FAO Activities
• One Health

• Tripartite

• UNEP

• Expert / Stakeholder 
Consultation, Evidence Mapping

• Horticulture

• Environment

• Biocides

• Call for data



Summary

• Multiple drivers for AMR in foods

• Biocides and antimicrobials important for food 
security and safety

• Use antimicrobials only when necessary

• Considerable Research Gaps
• Agriculture contribution  to environmental 

contamination relative to other sources 
• Impact of horticultural antibiotic use
• Extent of biocide selection for AMR


