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Characteristics of Fungi and Aspergillus
Fungi Aspergillus sp. 

• Ascomycete fungi – ‘spore shooters’ or 
‘sac fungi’

• Genus containing over 200 species –
among the most abundant and widely 
distributed organisms on earth 

• Many industrial applications – 147 US 
patents (1971-1991)1

• Distinct aspergillum or conidia (asexual 
reproductive structure) – unique to 
each species

• Any group of spore-producing 
organisms feeding on organic 
matter. Includes yeasts, molds, 
mushrooms

• Principal decomposers in 
ecosystems

• Multicellular eukaryotes. Cells 
organized into tube-like filaments 
called hyphae, with chitinous cell 
walls and a branching network of 
mycelium

• Classified based on how they 
reproduce



Why look for Aspergillus, then?
• Four species required by 

California on inhalable 
products:
• A. flavus
• A. fumigatus
• A. niger
• A. terreus

• Most human diseases caused 
by aspergilli are associated 
with immunosuppression and 
are frequently fatal 2,3,4,5

• Spoilage organisms



Aspergillus flavus

• Most widely reported food-borne 
fungus, worldwide distribution6,7

• Colonizes decaying vegetation, crop 
seeds, and many other substrates in 
indoor and outdoor environments6,7

• About half of isolates are reported to 
form aflatoxins8,9,10

• Distinguished by spreading yellow-
green colonies



Aspergillus fumigatus
• Very common, ubiquitous species that 

grows well over a wide temperature 
range 

• Has been reported from substrates such 
as soil, plants, seeds, sludge, woodchips, 
compost, cotton, and even penguin 
excreta7,8,11,12

• Involved in ~90% of human aspergilloses 
cases2,3,4,5

• Distinguished by rapidly growing 
colonies in turquoise to dark green 
shades



Aspergillus niger
• Ubiquitous species commonly 

isolated from soils, plant litter, plant 
rhizospheres, seeds, dried fruits and 
nuts

• One of the most commonly 
reported fungi from foods and 
indoor environments6,7,8,12

• Characterized by very dark brown to 
black colonies, large vesicles



Aspergillus terreus
• Distributed worldwide in soils, but 

more common in cultivated soils12

• Common in stored crops and has 
been isolated from other 
foodstuffs and indoor 
environments7,8

• Distinguished by compactly 
columnar pale orangish to tan 
conidial heads and very small 
conidia

• Considered an emerging agent of 
infection



Observing a trend…
• An indoor cultivator in Oakland, CA was repeatedly failing for 

A. niger and A. flavus
• 5 flower samples within a 2 week period 

• Large scale licensed cultivation operation >1000 plants
• 16k sq ft canopy, >30k sq ft facility
• 1 vegetative room
• 2 bloom rooms
• 4 drying rooms

• All failed product was dried in the same room 



Into Action…Planning 
Environmental Swab Event

• Based on Pathogen Environmental 
Monitoring (PEM) program in Food Safety 
Modernization Act (FSMA)

• Commonly used in commercial 
agriculture and manufacturing 
environments

• Monitor by zone
• Surveys of indoor environments almost 

always include aspergilli13

• Part of a Hazard Analysis Critical Control 
Point (HACCP) plan 

Figure 1. Zone Concept to Illustrate Areas of Highest Risk (Zone 1) to Lowest Risk (Zone 
4) for Product Contamination.

Following the principles of zoning allows you to take a rational approach to sample site 
selection and managing the overall PEM program. It can also be used as an effective 
teaching aid for plant personnel and senior management. It is important for you to define 
what constitutes Zone 1 to 4 areas in your specific facility and be consistent. Once you 
have determined Zones 1 to 4 in your facility, you then need to give careful consideration 
to what specific test methods you are going to employ before you begin testing. 

locker rooms, cafeteria, halls 
warehouse, loading dock

phones, hand trucks, forklifts, walls, 
floor and drains

nonproduct contact surfaces in close 
proximity to product (exterior of 
equipment, chill units, framework, 

equipment housing)

product contact 
surfaces (slicers, 

conveyors, peelers, 
strip tables, utensils, 
racks, work tables, 
employee hands, 
dicers, pumps)

ZONE 1

ZONE 2

ZONE 3

ZONE 4
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Zone 1 
• Direct product contact surfaces
• Exposed product prior to package 

sealing
• Examples:

• Utensils
• Employee hands
• Trimmers
• Bins and bin liners



Zone 2
• Non-product contact sites 

adjacent to Zone 1
• Examples:
• Equipment framework
• Control panels/buttons
• Pipes over Zone 1
• Computer screens
• Maintenance tools



Zone 3
• Non-product contact sites 

adjacent to Zone 2
• Cross-contamination risk

• Examples:
• Floors, walls, ceilings
• Hoses, air handling units
• Drains
• Foot mats, baths
• Forklifts
• Brooms, mops
• Pallets



Zone 4
• Areas remote from Zone 1
• Cross-contamination of Zones 1–3 

from Zone 4 can occur

• Examples:
• Locker, break rooms, offices
• Warehouses, freezers, cold storage
• Restrooms
• Loading docks
• Maintenance shop



Summary of swab event



Back in the lab…
• How we test for Aspergillus sp.

• Culture based method 
• Observation of macroscopic and 

microscopic traits during the lifecycle
• Speciation issues

• Indicator Organisms
• Aerobic Plate Count (APC)
• E. coli, coliforms, Pseudomonas (EC)
• Total Yeast and Mold Count (YM)











Implementing an Environmental Monitoring (EM) Program
• Hazard analysis conducted by cross-functional 

team to determine potential contamination 
sources of Aspergillus
• Common potential sources:

• Soil, cultivation, substrate
• Personnel and traffic flow
• Rodents, birds, pets
• Airflow/HVAC

• Sanitation and cleaning procedures
• Personal Protective Equipment
• Stringent hygiene practices and controls

• Apply hygienic design principles to building and 
equipment design
• Efforts to minimize dust accumulation and 

exclude moisture from processing 
environment

• Prevent or minimize growth in the facility 
• Moisture control 
• Environmental monitoring program for 

indicator organisms
• Establish raw material control program



Objectives of EM program
• Verify effectiveness of cleaning and sanitation practices
• Determine necessary frequency for cleaning and sanitation 
• Determine presence of pathogens or their indicators in the 

environment
• Discover environmental sources of spoilage organisms 
• Determine frequency for maintenance procedures (ie changing air 

filters)
• Evaluate hygienic design and fabrication of food-processing 

equipment and facilities



Future Research Directions and Opportunities
• Long-term (+1 year) environmental monitoring data in 

cultivation and processing operations (both indoor and 
outdoor)
• Pathogenicity of Aspergillus sp. on Cannabis plants –

pre- and post-harvest
• Remediation of Aspergillus sp. on inhalable Cannabis 

and Cannabis products 



Thank you!

Emerald Scientific

Cannabis Cultivators

Cw Analytical Team
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