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Environmental investigators are often asked why it is necessary to collect air samples for both total fungal spores and viable fungal spores when air sampling is advisable. 

First, we should explain the difference between the two types of fungal spores. The air contains both non-viable, or dormant fungal spores, and viable, or live fungal spores. Viable spores can survive for no more than thirty days without a food source, while non-viable spores can remain dormant indefinitely. 

Non-viable spores were once viable, but have reverted into a state of dormancy due to lack of a food source. Viable spores are alive and can grow into a fungal colony given a food source as simple as some damp paper. 

Collecting an air sample for total (viable & non-viable) fungal spores involves pulling air onto a sticky glass slide inside a plastic container known as a spore trap. The slide is removed from the spore trap at a lab1 and examined underneath a microscope. The lab technician counts the spores on a small area of the slide and multiplies the number of spores to arrive at an estimate as to the total number of spores on the slide. This process provides a very quick estimate as to the quantity and types of fungal spores in the air. The spore trap ships easily, and if sent via overnight mail, the investigator can have analysis from the lab the next day.

Collecting an air sample for viable fungal spores involves pulling air onto a Petri dish that is incubated at the lab for six to eight days after which it is examined for fungal colony growth. Since only viable spores will germinate on the dish and the growth is easily recognizable by species, the viable analysis provides very accurate information. Growth is also an indication that active fungal colonies are likely to be present in the test area. While the information obtained from a viable culture is invaluable, there are some perceived disadvantages to collecting viable fungal samples:

1) pertri dishes do not ship well, require refrigeration to and from the job site, and should be hand-delivered to a lab for analysis. This presents a challenge if a lab is not within driving distance of the job site;

2) investigators are under growing pressure from property owners, insurance adjustors and attorneys to provide quick answers following a fungal investigation. Many people involved do not want to wait a week or more to learn the results of an air sample;

3) Analysis fees for viable samples are more costly than analysis of total spore counts. 

What the Experts Have to Say

The American Industrial Hygiene Association (AIHA) states the following in Guideline 3 (2004):


“Classification of mold types in a total spore counting device 


should be considered tentative and may not allow for conclusive 


sample interpretation”. 

The Guideline states that spore trap identifications can be inaccurate and it advises hygienists to collect both spore trap and culturable samples. 

Dr. Chin S. Yang, Ph.D., a microbiologist with a major national laboratory, states in his article “Investigating Fungal Contamination in Buildings”:


 “Sampling for culturable fungi yields results reflecting the 


 identities and viability of spores. It may take one to two 


 weeks for analysis. Results of total spore counts may be


 available in hours or in days. However, the viability of


 spores is not known and the identities of spores are 


 presumptive at best”.
Finally, an extensive research article on indoor mold sampling published by Dr. Robert Brandys in the April 2007 issue of Indoor Environment Connections examined the inherent inconsistencies with spore trap analysis. Dr. Brandys has published several articles and books on IAQ sampling, and his latest research focused on the high degree of variability in mold spore trap results when identical samples were sent to six AIHA-accredited labs for analysis. The results of the study led to a conclusion that analytical results for an identical spore trap sample varied up to 76% and that total spore count analysis often yields underreported spore counts .

Dr. Brandys states in the conclusions of his article:


“Clearly, this research raises serious and significant questions about


using only spore traps to evaluate and classify the mold spore 


character of an environment. It also raises serious questions as to 


the scientific accuracy of using only spore trap data in legal cases”.

The Conundrum Facing the Mold Investigator

All scientists recognize that more data yields a better analysis. Scientists also recognize that funds are limited and people who have questions about possible mold contamination want timely answers. 

So that we can arrive at a valid conclusion regarding air sampling methodology, we will review what we know to be true.

The advantages of collecting samples for total fungal spores include:

1) Collection media are readily available and easy to carry to the job site. Investigators enjoy the flexibility of having plenty of media with them should it be necessary to collect multiple samples;

2) Collection media can be shipped to a lab for analysis. This is important if a lab is not located nearby;

3) Results can be available within hours of collection, which can help determine if occupants should be relocated;
4) Results provide valuable information on fungal spore concentrations that is not available through viable fungal spore analysis;
5) Analysis fees are less than those charged for viable spores.
Advantages of collecting samples for viable fungal spores include:

1) Fungal species are clearly identifiable on the culture, providing a more accurate result than can be obtained with spore traps;

2) An analysis that yields high levels of fungal growth is an indication that mold colonies are actively growing in the area where the air sample was collected. This is valuable information to the investigator and property owner, especially if no fungal growth is visible in the collection area, such as soon after a water loss2;

3) The presence of viable molds means that a recurrence of the mold issue is more likely;

4) Viable spores from penicillium or aspergillus can survive in the human body, so their presence calls for more aggressive action3;

5) Recommended levels of viable mold cultures are used in guidelines established by the American Industrial Hygiene Association (AIHA). This is very important should anyone question the analysis.

Conclusion 

Based on all the evidence presented above, investigators with ESG have always collected both total fungal spore and viable fungal spore samples. We do this even though it would be easier to not have to be concerned with proper handling of viable culture media and setting up the additional sampling equipment on site. We know that our sampling methodology will produce a more reliable analysis, withstand the scrutiny of a trial lawyer and stand to protect our clients under any circumstances.

1ESG hand-carries all fungal samples to a third-party accredited laboratory at which one lab technician performs all of the total fungal spore analysis for increased consistency.

2A recent water loss (less than 48 hours old) will usually yield no visible signs of

 mold and spore trap samples will detect few, if any spores. Mold takes 48 hours to

 begin to grow and up to two weeks to become visible to the human eye. Viable cultures 

 will yield detectable results if any growth is present, even if the growth is too small to be 

 seen or hidden in building materials yet accessible to the breathing space.

3Total spore count analysis usually does not distinguish between aspergillus and 
 penicillium as the two species appear identical under the microscope. It is only through

 a viable culture that the true identity of these spores can be known.

