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Abstract 
 

Many of Arizona’s rivers, streams, and lakes are contaminated to unacceptable levels with Escherichia coli (E. coli) 

bacteria. The most prevalent cases of this contamination with proximity to Northern Arizona University are Oak Creek 

and the Verde River1. Research shows that fungal species may be used to remediate many pollutants in water, including 

E. Coli2. Minimal research has been performed in the effective application of fungi to remediate surface waters in arid 

climates. This project focuses on quantifying the capacity of common Arizona fungi to remediate E. coli – the first 

step toward implementing fungal-based biotechnology for restoration of contaminated surface water in arid climates.   

   Research and testing of four fungal species was performed to determine their individual capacities for removing E. 

coli from water. The selected fungal species included: Pleurotus ostreatus, Stropharia rugosoannulata, Trichoderma 

asperellum and Trametes versicolor. Aspen woodchip media inoculated with pure cultures of each respective fungal 

species was used to create biofilters. The biofilter apparatus design consisted of small-scaled clear polycarbonate 

cylindrical columns, fitted with an underdrain at the bottom each filter. Media provided nutrition and surfaces for the 

fungi to grow. After a maturation period of five weeks, water containing known amounts of E. coli was run through 

each fungal biofilter, similarly to a biotrickling filter. The flow rate sent through each fungal column was standardized, 

assuring each fungi was tested in like manner. A control column with no fungi accounted for any E. coli removal due 

to the media. The concentration of E. coli coming out of each column was quantified using EPA approved methods. 

Each species had three replicate biofilters, providing ample data for statistical analysis. Of the test species, Pleurotus 

ostreatus had the highest statistically significant percent removal where the concentration of E. coli in the effluent 

was reduced by 74 %, 78%, and 74% respectively. This bench scale study demonstrated the limitations of 

standardizing E. coli concentrations over multiple trials, and the ability of Arizona native fungi, Pleurotus ostreatus 

and Trametes versicolor, to remove E. coli from water.  

 

Keywords: E. coli, biofilter, fungi 

 

 

1. Introduction 
 

Escherichia coli is a rod-shaped bacteria which comes from the gut of warm blooded mammals, where the majority 

of E. coli are nonpathogenic1. Pathogenic strains of E. coli are known human health hazards which causes mild to 

serious health impacts, ranging from abdominal pain, nausea, diarrhea, fever, dehydration, to occasional death2. While 

most people are infected through eating or drinking contaminated water, surface waters such as lakes, rivers, and 

streams also provide exposure pathways2. During high levels of contamination, above 130 colony forming units per 

100 milliliters of water (CFU/100 mL), in public waterways such as Oak Creek or the Verde River, the concentration 

is defined as a high risk3. This means public recreation must be limited during high levels of contamination to avoid 

outbreaks of illness. 

   The project’s utmost objective is to determine the percent removal of E. coli from water for each fungal species 

tested. This includes determining the percent removal and statistical significance. Finally, the project aims to 



858 

 

contribute to the pool of research regarding fungal-based biotechnology and broaden its applicability for use to 

remediate E. coli contaminated surface waters in arid climates.  

 

 

2. Methodology  
 

2.1. Selecting Fungal Species Test Group  
 

Selecting which fungal species to test was a primary initial task of the project. This task began with an intensive 

literature review where multiple fungal species were assessed for their ability to remediate E. coli. Potentially viable 

test species, including Trametes versicolor (TV), Pleurotus ostreatus (PO), Hericium erinaceous (HE), Armillaria 

mellea (AM), Inonotus arizonicus (IA) and Stropharia rugosoannulata (SR). Each species was evaluated with a 

weighted decision matrix, as seen in table (1). Five criteria were utilized in the decision matrix, where each criteria 

were weighted according to its importance to the study. 

 

Table 1. Fungal species weighted decision matrix used for selecting fungal species test group 

 

Criteria 

Description 

Arizona Native 

(Abundance) 

Growth 

Time 

Human & 

Environment Hazard 
Cost 

Supporting 

Research 

Criteria 

Total 

Weight 0.20 0.20 0.30 0.10 0.20 1.00 

Fungal Options Score Score Score Score Score 
Weighted 

Score 

TV 10 7 10 10 1 7.6 

PO 8 10 10 10 10 9.6 

HE 6 6 10 10 1 6.6 

AM 2 6 1 10 1 3.1 

IA 8 6 8 1 1 5.5 

SR 1 8 10 10 10 7.8 

 

The abundance was evaluated based on the number of documented observations in Arizona4. TV was observed most 

in Arizona, which is why it received a 104. The growth times were determined with the help of mycologist, Dr. 

Catherine Gehring5.  PO was stated as having the fastest growth time; thus it was given the highest score5. All fungal 

options, except IA, produce edible mushrooms, therefore posing little threat to humans. However, AM is a “virulent 

species” which is known to cause white rot of tree root systems6. Therefore, AM was given the lowest score of one 

due to its hazardous nature. Each species evaluated were readily available for purchase for approximately the same 

price, except IA. Therefore, all fungi options were scored 10 except IA, which was not readily available for purchase7. 

Finally, only two fungi amongst the options were shown in past research to remediate E. coli in water, which gave PO 

and SR high scores8, 9, 10. Based on the weighted scores from the decision matrix, the best fungi options for testing 

were: PO, SR, and TV. An additional fungi was added to the test group, Trichoderma asperellum (TAs), because it 

was found growing in a water treatment process of the Wildcat Water Reclamation Plant in Flagstaff, AZ, and a pure 

culture was available in the Gehring mycology laboratory5.  

 

2.2. Constructing Biofilters And Biofilter Test Setup 
 

Pure cultures of each species were bulked up to provide an ample supply of culture. This was done by aseptically 

transferring small slices of each fungus pure culture onto individual sterile petri dishes with Potato Dextrose Agar 

(PDA). After five weeks, each culture plate was filled with growth of its respective fungi.  

   Aspen woodchips were selected as the biofilter media. Aspen was selected because the woodchips were readily 

available for purchase, had a proper particle size, and several species of fungi enjoy growing on hardwood5, 8. The 

wood chips were sieved to a particle size distribution between 2.0- and 9.5-mm. The sieved media was placed in metal 

pans at a 6.4-cm depth. The pan was then covered in tinfoil and autoclaved for two “Solid 30-Minute” cycles to ensure 

total sterilization of the media. 

   Each biofilter was created using a 10.0-in long, 1.13-in outer diameter, 1.06-in inner diameter clear polycarbonate 

tube. The tubes and caps were sterilized in a 50% bleach solution prior to use. Each tube was packed with media, 
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nutritive broth, and its respective fungal culture. Inoculating the media with a microorganism creates a living filter, 

known as a biofilter. The filters were packed and tested in accordance with figure (1).    

 

 
Figure 1. Biofilter test setup (left) and contents schematic (right) 

As seen above, the filter test setup included a ring stand and burette for delivering contaminated water, a biofilter and 

a catch basin for containing effluent samples. Each filter had five layers of: 1.7-in Aspen media, 6.0-mL of half-

strength potato dextrose broth (PDB), and two 0.4-in diameter plugs of its respective fungal culture. Although the tube 

was 10.0-in long, the packed media totaled 8.5-inches for each filter. Layering the culture and nutritive broth provided 

a uniform distribution of fungal growth throughout biofilters. 

   Each filter contained a single fungal species and was packed aseptically within a laminar flow hood. 12 fungal 

biofilters were created, where each species had three replicate filters. Two types of control filters were utilized. The 

primary control, control negative (C (-)), only contained Aspen media, plugs of PDA and half-strength PDB aliquots. 

The secondary control, control positive (C (+)), was packed with plugs of PO culture, Aspen media and half-strength 

PDB aliquots. The fungi within the C (+) filters grew for the same amount of time as other fungal biofilters, and then 

was sterilized in a microwave prior to testing to kill the fungi. C (-) provided data on how much removal was done by 

the media alone, and C (+) accounted for removal done by dead fungal hyphae.  

   The filters were capped and sealed with paraffin film after filling. On the tops, a square of aluminum foil was also 

used. The paraffin film provided a spore barrier while allowing the fungi to respirate. The completed filters were 

stored for five-weeks to let the fungi mature. Figure (2) depicts the before and after growth period for C (+) biofilters. 
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Figure 2. Inoculated C (+) replicate biofilters (left) and C (+) biofilters after five week growth period 

As seen above, the biofilters transformed after a five-week growth period, producing thick mycelium which appeared 

white and stringy. Additionally, the mycelium of each species was evenly distributed, from top to bottom, throughout 

the biofilters. The mycelium of TAs appeared green and faint in comparison to the other fungal species.   

 

2.3. E. coli Contaminated Water Supply And Concentration Quantification 
 

Biofilters were tested with an E. coli contaminated water supply, referred to as synthetic wastewater (SWW). A 

nonpathogenic species was used, E. coli OP50, which was provided by the Gehring lab. Creating the SWW supply 

involved using viable E. coli colonies from a culture plate with Luria-Bertani (LB) broth to help the E. coli transition 

from plated colonies to liquid form. The E. coli culture plate was considered viable if it was cultured within the past 

two weeks. To inoculate the LB broth, one loop of the E. coli was aseptically transferred from the culture plate to a 

centrifuge tube with 1.0-mL sterile water and mixed using the inoculating loop. 400 µL of the E. coli and water was 

transferred from the centrifuge tube to a sterile flask containing 15-mL LB broth, and the solution was placed in a 

New Brunswick Scientific C24 Incubator Shaker at 29.5˚C and 105 RPMs. After about two hours, the mixture turned 

from clear to slightly murky/cloudy, showing that the E. coli were growing throughout the broth. Several dilution 

ratios of stock E. coli to RO water were tested to determine the best mixture for achieving an influent concentration 

of approximately 1500 colony forming unites per 100 mL (CFU/100 mL).  

   Once the stock solution of E. coli was transferred to the dilution RO water, the solution was mixed using a stir bar 

on a Fisher Scientific Stir Plate within a laminar flow hood. The mixture was stirred initially at a high speed to ensure 

distribution of E. coli in the RO water, and then set at a low speed to keep the solution well mixed until testing. The 

SWW was made in 2.0-L batches, where one batch made enough SWW to test three biofilters.  

   E. coli concentration was measured with two methods – spectrophotometer and membrane filtration (MF). The 

reason for this was that the MF required 18-24 hours of incubation time, whereas the spectrophotometer yielded 

instantaneous results. However, the spectrophotometer method was not an approved standard method, and therefore 

the accuracy of the method was verified using MF, following EPA approved Standard Method 922211.  

   The stock E. coli solution concentration was measured using a Shimadzu UVmini-1240 UV-Vis Spectrophotometer 

at a wavelength of 600-nm. To account for the yellow color of LB broth, the spectrophotometer was zeroed with a LB 

broth blank. To prepare the blank, the same ratio of LB broth to water (15 mL of LB: 400 µL water) was prepared to 

ensure the blank accounted for the small amount of water that was mixed with the E. coli. The spectrophotometer 

allowed for the quantification of the concentrated stock E. coli in LB broth, which was then diluted with RO water to 

create the SWW. The spectrophotometer method was not used for the quantification of E. coli in the SWW because 

the level of E. coli was below the detection limits of the machine. 

   The Coliscan® C MF kit from Mycrology Laboratories was used for MF testing12. This kit utilized a nutrient liquid 

formulation to detect glucuronidase which is produced only by E. coli strains. All MF testing was performed 
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aseptically within a laminar flow hood. Samples were filtered through 0.45-µm grid paper via a vacuum pump. Any 

microorganisms larger than 0.45-µm were left behind, and the filter paper was transferred to a pad-lined petri dish 

containing 2.0-mL of Coliscan® MF broth. The petri dish was then incubated at 35C for 18-20 hours. Once the 

incubation period was complete, the colonies were counted to enumerate the E. coli concentration of the sample. 

Readings of 30-300 are deemed appropriate for counting colonies11. Additionally, consistent disinfection of equipment 

with 70% ethanol alcohol was performed after each MF test was completed12. 

   Additionally, for the MF method, samples were diluted to avoid getting a reading of too numerous to count (TNTC). 

For influent SWW samples, the samples were diluted to 1:100 and 1:10, which was the ratio of sample fluid to sterile 

dilution water. For example, a 1:100 dilution used 1 mL of sample and 99 mL of sterile water, and yielded a 

concentration reading between 300 and 30,000 CFU/100 mL. The influent was sampled twice, yielding sufficient 

concentration data. Effluent samples were diluted to 1:5 and 1:20. A 1:5 dilution was 20 mL of effluent sample and 

80 mL of sterile water. Each biofilter effluent was sampled twice, and each biofilter group had a duplicate sample 

taken for quality assurance. For example, each biofilter type had three replicates, referred to as R1, R2, and R3, where 

one of the R2 effluent samples got tested an additional time, serving as the duplicate test.  

   For E. coli concentrations that were TNTC, a different method was used to count colonies. Colonies from five 

squares were counted under a microscope, using 10 times magnification, to get a representative number of colonies 

throughout the whole petri dish. To avoid human error, a laboratory counting device was utilized to tally the number 

of colonies observed. The five squares were then averaged and multiplied by the number of squares on the petri dish 

to get a reading. This procedure provided a standard way of counting TNTC concentrations for the MF E. coli 

quantification method. 

 

2.4. Biofilter Testing 
 

Immediately before testing, each biofilter had a screen rubber-banded to its base to help hold in any larger particulates, 

such as the Aspen media. The screen served as an underdrain for the filter. The testing setup was implemented in 

accordance with figure (1). The entire project, except biofilter testing, was performed aseptically to reduce 

contamination. The testing itself did not practice aseptic technique due to the limited size of the laminar flow hood. 

Thus, the biofilter testing was done in the open air of the laboratory.  

   The biofilter testing process started with a preliminary 600-mL of RO water flush through the filter. 600-mL was 

chosen because it was roughly five times the volume of the packed media within the biofilter. The flush was meant to 

both dislodge any loose material in the filter and saturate the media with water to keep a constant flow rate of fluid 

throughout the testing process. The flush water was applied directly to the filter, versus through a burette. As soon as 

water stopped flowing out of the base of the filter, when the water flowed less than one drop every 10-15 seconds, the 

contaminated SWW was then sent through the respective biofilters via a 100-mL burette. Prior to testing, the flowrate 

of each burette was standardized to 1-mL/s. This was done by adjusting the burette stopcock. For a similar reason to 

the flushing volume, 600 mL of SWW was sent through each biofilter. Since the burettes were only 100-mL, they 

needed to be filled frequently. The tester applied the water at the top of the 100-mL burette, with a small funnel for 

support. To keep a constant head on the burette, the water level was kept between the zero and 10 mL-tick on the top 

of the burette. This process was continued until all 600-mL had been passed through the filter. Again, the filter was 

run until less than one drop of water fell every 10-15 seconds. It was observed that water flow within the biofilter was 

influenced differently for each fungal species. For example, residence time differed between the fungal species. The 

samples were then analyzed following the MF methods explained in section 2.3. 

 

2.5. Analytical Methods 
 

After samples were analyzed with the MF method, the percent removal was computed, and statistical analysis was 

performed. The Student’s t-test was employed to determine the statistical significance of the study’s results. The 

statistical analysis compared percent removal results with number of replicate biofilters.      

   The percent removal was computed based on influent (Cin) and effluent (Cout) SWW E. coli concentrations, as seen 

in equation (1)8. 

 

 

Percent removal8:  
𝐶𝑖𝑛−𝐶𝑜𝑢𝑡

𝐶𝑖𝑛
× 100%      (1) 
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Equation (2) was used to find the mean of a data set, which is an average of all data points taken. It was used based 

on the sum of all percent removal values for a species, divided by the number of data points. X̅ represents the average 

of a data set, Σx is sum of data point values, and n is the number of data points13.  

 

 

Average13:  X̅=
𝛴𝑥

𝑛
        (2) 

 

 

The standard deviation amongst biofilter replicates and their respective percent removal values was computed with 

equation (3). x represents a data point value and SD represents standard deviation13. 

 

 

Standard deviation13:  𝑆𝐷 = √
Σ|x−X̅|2

𝑛
      (3) 

 

 

Using a single-tailed t-Distribution table, the t-value was the range above and below the mean that statistically counted 

as quality data13. H0 represents the null hypothesis. The t-test was performed on all biofilter data sets. A t-test evaluates 

the likelihood that the data set was from the same population as the null hypothesis. To perform a t-test, a t-value was 

calculated based on equation (4). Any data outside that range increased the probability (p), meaning the data could 

have been random numbers instead of a correlation, which was read from the t-table. This was done by applying a 

null hypothesis, which in this case the null hypothesis was no percent removal13. 

 

 

t-value13:  𝑡 =
|X̅−𝐻0|
𝑆𝐷

√𝑛

        (4) 

 

 

The t-value was placed into a t-table with its respective degree of freedom to find the p-value. Equation (5) was used 

to compute the degrees of freedom (df)13. The p-value was compared against a predetermined acceptable level of type 

1 error, α, which was a value of 0.05. Type 1 error, also known as a false positive, occurs when a researcher incorrectly 

rejects the null hypothesis. If the p-value was less than type 1 error, then the null hypothesis was rejected. If the p-

value was not less than type 1 error, then the null hypothesis was not rejected, meaning that the resulting data may 

have just been random numbers. 

 

 

degrees of freedom13: 𝑑𝑓 = 𝑛 − 1       (5) 

 

 

3. Results  
 

The percent removal was computed for all biofilters individually, as seen in table (2). The percent removal was 

calculated following equation (1), using influent and effluent E. coli concentration data.  

 

Table 2. Percent removal for tested fungal species and control biofilters 

Species Filter Replicate Influent Concentration Effluent Concentration Percent Removal 

(abbrev.) (biofilter replicate) (CFU/100 mL) (CFU/100 mL) (%) 

PO R1 670,950 173124 74 

PO R2 670,950 150199 78 

PO R3 670,950 177660 74 

SR R1 0 0 0 
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SR R2 10 0 100 

SR R3 0 0 0 

TV R1 1173 0 100 

TV R2 1173 932 21 

TV R3 1173 0 100 

TAs R1 0 0 0 

TAs R2 0 0 0 

TAs R3 0 0 0 

C (-) R1 325 4636 -1326 

C (-) R2 325 4283 -1218 

C (-) R3 325 3891 -1097 

C (+) R1 0 0 0 

C (+) R2 0 8 -100 

C (+) R3 0 0 0 

 

The time taken for the full volume of SWW to flow through each filter type varied. Hydraulic retention time (HRT) 

was used to quantify the time taken for the fluid to flow through the filter. Table (3) depicts the average HRT for each 

filter type. 

 

Table 3 Average Hydraulic retention time of each filter type 

Filter Type Test time (min)  

PO  14.3 

SR  13.0 

TV  76.3 

TAs  25.0 

C (-)  8.0 

C (+)  12.3 
 

To visually represent the percent removal, a bar chart was made, as seen in figure (3). The biofilter types are denoted 

by species code abbreviations and a legend. If a filter had a negative percent removal, this represented an increase of 

E. coli. TAs did not have a value because there was no change in concentration of E. coli, as seen in table (2). Both 

controls, C (+) and C (-) had a negative removal, and the bar chart was truncated to negative 25%.   
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Figure 3. Bar graph showing the average percent removal and standard deviation of each biofilter type, prior to 

statistical analysis 

Table (4) shows statistical analysis results for each biofilter type. As seen below, average percent removal, standard 

deviation between replicate filters, null hypothesis, t-values, p-values, and whether each data set can reject the null 

hypothesis is shown for each species and control biofilter type. For each filter type, the null hypothesis was zero 

percent removal. If data has a star (*), it could not be analyzed due to insufficient data. Each filter type was compared 

to a type 1 error of 0.05. 

 

Table 4. Statistical analysis single-tailed t-test results for all biofilters 

Species 
Average 

Removal 

Standard 

Deviation 
H0 t p 

Reject? 

(α =0.05 

df =2) 

(code) (%) (unitless) (%) (unitless) (unitless) (yes, no) 

PO 75 2.19 0 59.295 0.0005 yes 

SR 100 0 0 * * * 

TV 74 45.88 0 2.775 0.057 no 

TAs 0 * * * * * 

C (-) -1214 114.67 0 -18.335 0.0023 yes 

C (+) -100 * * * * * 

4. Discussion 
 

4.1. Biofilter Testing  
 

The amount of time it took the SWW to flow through the filters was used to derive hydraulic residence times (HRTs). 

Each species had similar HRTs, with the exception of TV and TAs. Furthermore, R1 and R3 of TV had the longest 

HRTs at 21- and 32-minutes. Observing the different species of fungi, PO appeared to have the thickest hyphae 

growing throughout the biofilter, but TV produced the longest HRT. According to, Dr. Ron Deckert, TV tends to 

produce hydrophobic barriers, therefore increasing the HRT. However, the HRT of TV’s R2 was much lower than the 

other replicates, which also showed a lower percent removal, seen in table (2). It was suspected that the flow of SWW 

through TV R2 began channeling, meaning that the SWW had less contact with the fungal hyphae. This was considered 

as a potential reason for the vast difference in data for species TV. Additionally, during the five-week fungal growth 
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period, each biofilter was observed for contamination. TV biofilters were observed to have another type of fungus 

growing within the filters. The other fungus was visible to the naked eye, due to its dark color. The type of fungus 

within the TV filters was not determined, but was suspected to be a common type of airborne fungi which could have 

been introduced during the filter creation process. Filter R2 had more contamination than the other two replicates. 

However, at the end of the fungi growth period, the contamination reduced, and the TV fungus was observed to take 

over each filter completely prior to testing. This contamination may have caused the TV to be less dense in filter R2 

than others. Another species which exhibited variance amongst test times was TAs. TAs R3 had a HRT that was double 

the other replicates. This most likely did not have anything to do with packing, as all the filters were packed the same. 

The cause of variance in test times for TAs is unknown. Overall, aside from TV and TAs, there was high precision 

amongst each species testing, although there was variance between each different species. Considering each biofilter 

was created identically with respect to initial given nutrients, fungal culture and Aspen media amounts, the results 

demonstrate the differences amongst species. 

 

4.2. Results 

 
All biofilters were tested and results were analyzed; due to error with creating a standard SWW E. coli concentration, 

half of the test results were rendered unusable. Statistical analysis showed that the results from PO and C (-) could 

reject the null hypothesis, meaning that they were statistically significant. TV also produced usable results, but its 

average percent removal was too low to reject the null hypothesis. Two of the three TV biofilters showed a 100% 

removal, whereas R2 only had a 21% removal. Due to the low removal of TV R2, TV could not reject the null 

hypothesis. Therefore, the results show that the best fungi for remediating E. coli contaminated water is PO, with a 

statistically significant removal of 75%.  

   Additionally, based on the negative removal shown by C (-), the results suggest there was little removal due to 

filtration from the Aspen media. However, there was a vast increase of E. coli in the C (-) effluent. C (-) biofilters 

were created exactly the same as the fungal biofilters, meaning C (-) also received aliquots of half-strength PDB and 

1.0-cm plugs of PDA. The half-strength PDA and PDB in with the sterile media did not get consumed by fungi in C 

(-) biofilters. Therefore, nutritive media may have influenced the growth of E. coli during the C (-) biofilter testing. 

For example, the testing process took 15 minutes, and an additional 15 minutes for MF testing. E. coli can divide 

every 20 minutes, meaning the E. coli could have reproduced during the testing process.  

 

4.3. Past Research Results 
 

In the past, both PO and SR have been tested to remove E. coli from a water supply. SR was found to remove E. coli 

at a rate of 20 percent when compared to a control filter 8. In a separate study, PO was found to remove 66 to 90 

percent of E. coli in varying conditions9. PO in this study fell right into the range of removal rates from previous 

studies. 

 

4.4. Recommendations For Future Research And Challenges 
 

The biofilters that were tested were only done once. In reality, if this technology was implemented in the field, the 

fungi would have to be able to have multiple passes of water from different storms. It is recommended to have further 

research showing the exhaustion of the biofilters after multiple tests to see how the fungi behave. Additionally, the 

concentration leaving the biofilters were not tested on a timed basis. Therefore, a removal rate was not computable. 

Thus, additional testing should also focus on effluent concentration at different times in the filtration process. This 

will allow for the calculation of the filter removal rate, which will help with removal efficiency prediction over time. 

While doing the testing, it was unclear the mechanism by which the fungi remove the E. coli. One guess at how the 

fungi remove the bacteria is the fungi looking for alternative nitrogen sources. However, there are many ways in which 

the fungi could remove the bacteria, which provides another excellent avenue for future research. 

   The primary challenge of the study involved creating a standard E. coli SWW concentration. Because the 

contaminant, E. coli, is a living organism, it could reproduce and change the concentration in just 20 minutes. Because 

of this, the influent concentration could not be verified accurately with MF due to the required 18-24 hour incubation 

time. Therefore, the spectrophotometer was used to estimate stock E. coli concentrations. One problem was that the 

spectrophotometer could read dead cells, which were then not active when used to make SWW. Another issue arose 

from the high concentration of the stock E. coli solution. With a high concentration, the volume of stock E. coli to RO 

water was very small, which could have also introduced error during transfers due to the minuscule volume of stock 
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E. coli fluid. Therefore, it is recommended that additional research focus on creating a standard concentration of E. 

coli in water prior to testing fungal species. 

 

 

5. Conclusion 
 

The primary project objective was to quantify the capacity of four native Arizona fungi to remove E. coli from water 

within the laboratory. A standard testing and analysis methodology was created for the bench scale testing of E. coli 

removal by fungi. All biofilters were tested, including two types of control biofilters. It was found that PO had 

significant removal of E. coli from the SWW. PO removed an average of 75% of E. coli. These results imply that PO 

is a viable option for implementation, meeting the objective to further research for arid climates such as Arizona. 

Finally, a significant benchmark was created for future testing, including types of fungi that can be used, how each 

fungi reacts in a filter, and their aptitude to remove E. coli from water. 
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