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A Crisis of False Positive Results: 
Reality or a Mirage for the Cannabis Industry? 
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Objectives

• Understand the principle of 
the methods used and their 
limitations

• The complexity of 
Aspergillus as a target for 
detection 

• Optimizing the accuracy of 
methods
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Analysis of a Positive Sample

Retest Sample

New Assay

Cultural 
Confirmation
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Reality or Mirage? 

• Surveys of state data 
indicate a 10 – 20 % 
failure rate

• 90% of failures are due to 
microbial contaminants 

• Fungal contamination 
(TYMC and Aspergillus) 
continue to be the 
leading cause of failure 
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What Causes (False) Positive Results? 

• Laboratory contamination
• Sample workflow
• Analyst technique
• Reagents

• Non-specific amplification 
• Cross-reactions 
• Detectable but not 

culturable 
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Molecular Detection Using PCR

National Human Genome Research Institute, Polymerase Chain Reaction. NIH, 2022
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Molecular Detection Using PCR

qPCR: How SYBR Green and TaqMan assays work | INTEGRA (integra -biosciences.com)

https://www.integra-biosciences.com/japan/en/blog/article/qpcr-how-sybrr-green-and-taqmanr-real-time-pcr-assays-work
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What makes Detecting 
Aspergillus Difficult?

• From the family Aspergillaceae

• >1000 known species (mostly in 
Aspergillus and Penicillium
genera)

• Many species are used in food 
production (soy sauce, vinegar), 
biotechnology (amylase, 
cellulase) and drug industries 
(cholesterol drugs) 
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What makes Detecting 
Aspergillus Difficult?

• Some strains are pathogenic 

• Inhalation of spores can lead to 
multiple diseases 

• Produce mycotoxins, known 
human carcinogens, cause 
other disease and lead to 
death.  
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What makes Detecting 
Aspergillus Difficult?

• Traditional process for detection 
is enrichment followed by PCR.  

• Unlike bacteria, mold often grow 
in the form of aggregated 
mycelium clumps or pellets

Bioenergy Research Group (hawaii.edu)

http://www2.hawaii.edu/~khanal/fungal/fungalfermentation.html
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What makes Detecting 
Aspergillus Difficult?
• When molds grow in this 

aggregated form, the growth 
kinetics become more complex 
leading to higher variation in 
growth rates  

• Studies indicate that doubling 
time for fungal pathogens, such 
Aspergillus, is around 2 – 4 h 



© 2011-2022 by MJBiz, a division of Emerald X, LLC

What makes Detecting 
Aspergillus Difficult?

• Assays are designed for 
conserved sequences in target 
species

Ali, F. et al. (2021). Isolation and identification of Aspergilli causing Banana fruit rot. Open 
Journal of Chemistry. 4. 8-18. 10.30538/psrp-ojc2021.0019. 
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What makes Detecting 
Aspergillus Difficult?

• Multiple clades have evolved 
from a single ancestor  

• Genetic similarity between 
species is conserved

• Reclassification occurs 
frequently.

Steenwyk et al. A Robust Phylogenomic Time Tree for Biotechnologically and Medically 
Important Fungi in the Genera Aspergillus and Penicillium. mBio (10)2019 
https://doi.org/10.1128/mBio.00925-19

https://doi.org/10.1128/mBio.00925-19
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Determining Cross Reactivity
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Determining Cross 
Reactivity

AOAC PTM Validated Method Database September 25, 2000 (aoac.org)

https://members.aoac.org/AOAC_Docs/RI/22PTM/22C_082102_MedGenAspergillus_ver2.pdf
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Enrichment Media and Supplements

• Specialized 
enrichment media

• Selective 
supplements

• Neutralization of 
product inhibitors 
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Decontamination of Mold 

• Chemical
• X-Ray
• Gaseous
• Gamma
• Radio/Photonic
• Microwave
• UV Light
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Extracellular DNA Removal 

iQ-Check Free DNA Removal Solution for Food, Water, and Environmental Samples | Bio-Rad

https://www.bio-rad.com/en-us/applications-technologies/iq-check-free-dna-removal-solution-for-food-water-environmental-samples?ID=QB3E9ZSCUMB7
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Non-Viable DNA Removal  
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Enhanced PCR Design

• Streamlined extraction

• Melt curve analysis 

• NTC 

• Hydrolysis probes
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Microbiologics Blog, 2016. 
https ://blog.microbiologics.com/methods-for-growth-
success-yeasts-and-molds/

https ://www.reddit.com/r/labrats/comments/iqgaic/o
ne_of_our_yeast_and_mold_plates_on_pda_i_just/

Verifying Positive Results 

https://blog.microbiologics.com/methods-for-growth-success-yeasts-and-molds/
https://www.reddit.com/r/labrats/comments/iqgaic/one_of_our_yeast_and_mold_plates_on_pda_i_just/
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Verifying Positive Results 

• Reanalysis on a different 
assay isn’t accurate

• Retain tests are not directly 
comparable

• Enhanced solutions (NGS) 
are available 

9780321776082.pdf (unr.edu.ar)

https://www.fbioyf.unr.edu.ar/evirtual/pluginfile.php/108402/mod_resource/content/1/Cap%205%20Brock.pdf
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Thank you!!!

Patrick Bird

Patrick.bird@biomerieux.com

mailto:Patrick.bird@biomerieux.com

