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Population growth and detection methods
POULTRY RED MITE: DERMANYSSUS GALLINAE
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• Hot and humid seasons: ideal conditions 
for the poultry red mite (PRM)

Exponential growth

Visual inspection PRM traps
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A new detection method
PRM DETECTION

• The poultry red mite (PRM) has a 
specific odour 
• “Sweet, musty, metallic”

• Odour is caused by volatile molecules 
interacting with olfactory receptors

• Can we “sniff out” the PRM using gas 
measurements?

• Capture and detect volatile organic 
compounds (VOCs)
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OBSeRVeD
CONSORTIUM PROJECT

Odour-Based Selective Recognition of Veterinary Diseases
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• E-nose for disease/infestation detection:
• Poultry red mite infestations in laying hen farms
• Eimeria infections in broilers 

• Six work packages: 

VOC identification, 
veterinary & 
metabolic insights1

E-nose development 
(affinity layers, sensor platform, data processing)2 , 3, 4

5, 6 System integration 
and societal impact



Capturing mite odour
METHODOLOGY

Mites

Litter

x4

x4

x4

Zero 
air

Air + 
VOCs

Air

Sorbent bed

Helium gas 

260 ºC

1

2

3

Column separation

Ionization, mass analysis, detection

Collect samples at farms Collect VOCs from headspace 
onto thermal desorption tubes

TD-GC-MS: 
1) Thermal desorption
2) Gas chromatography
3) Mass spectrometry 

Data processing
• Two farm systems sampled:

• Barn
• Organic | 6



Distinct differences in VOC profiles
RESULTS

• Complex profiles: many VOCs present

• Clear differences between mite and litter

Barn Organic

• Principal component analysis: 

• VOC headspace profiles are 
significantly different for mite and 
litter samples. 
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VOCs elevated in mite samples
RESULTS – SPECIFIC TARGETS
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Molecular classes 
RESULTS – CHEMICAL CLASSES
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Molecular classes 
RESULTS – CHEMICAL CLASSES
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Conclusions & Next Steps
KEEP BUGGING THE MITES

• Enhanced presence of nitrogen compounds was statistically significant across housing systems

• Several promising candidate biomarkers identified
• Nitrogen compounds
• Several aldehydes
• Absence of alcohols (organic system)

• Establishing a generalisable VOC profile for PRM monitoring is a challenge 
• Small sample set
• Complex VOC profiles 
• Farm effects

• Next steps:
• Expand sample set 
• Take mite population dynamics into account
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