
Plan of Study 
Detection of Microcystin with Strip Test 

 
Goal 
 To determine the performance of the 10 ppb Abraxis Microcystin Strip Test with Quicklyse™  for 
recreational water.   Toxin and non-toxin producing cultures of Microcystis aeruginosa, as well as samples 
collected from actual algal blooms, will be used to assess the kit’s potential for correctly detecting the 
presence of microcystins.  
 
 
Background 
The cost associated with microcystin analytical testing can be reduced by not collecting samples that have 
not been screened for the presence of microcystins.  ELISA kits and high performance liquid 
chromatography mass spectrometry (LC/MS-MS) have a high cost regardless of whether or not the 
analytes of interest are present.  The strip test (low cost) can be used prior to submitting a sample to a 
chemistry laboratory for LC/MS-MS analysis thus avoiding the costs incurred by the testing of microcystin 
free water. 
 
The strip test will also allow for a more rapid characterization of the water. Currently, a sample is 
collected for microscope identification of toxin producing species. This requires sample processing time, 
which can range from 15 minutes to several hours, and the added cost of experienced algal taxonomy 
staff.  
 
The Bureau of Laboratories-Biology Section maintains six cultures of M. aeruginosa.  Annually, the 
cultures are submitted to the Chemistry laboratory for toxin testing by LC/MS-MS to monitor for changes 
in their respective toxin profile.  Each culture produces differing amounts of microcystin congeners with 
the exception of two of the cultures which are non-toxin producing cultures of M.aeruginosa. Two of the 
cultures are only known to produce microcystin-LR and another two are known to produce three 
congeners: microcystin-LR, microcystin-RR, and microcystin-YR.  Coupling the annual LC/MS-MS culture 
testing with strip testing will provide an opportunity to analyze the performance of the strip test near 
their detection limit using diluted cultures and to determine if the strip test is more sensitive to a 
particular congener of microcystin over another. 
 
Additionally, the strip test will be evaluated in the testing of samples from waterbodies with microcystin-
producing and non-microcystin-producing bloom events if possible.   
 
Materials 
Abraxis Microcystin Strip Test with Quicklyse™ for Recreational Water (10ppb)-20 Strips 
Sample Collection Bottles 
Lysis Vials 
Lab Cultures 
Dilution Tubes 
Graduated Pipettes (1 mL and 10mL) 
Disposable Transfer Pipettes 
Camera 
 
Method 
Schedule RQs for the lab cultures and the bloom sample. 
Part I -Lab Cultures 

1. Submit the cultures for LC/MS-MS testing per unpublished standard operating procedure AB-XX 
Microcystis aeruginosa culture submittal for toxin analysis-Version 3. See Appendix A.   



2. Analyze the cultures using the Abraxis Microcystin Strip Test with Quicklyse™ for Recreational 
Water.  See Appendix B for strip test instructions.  Photograph the strip test and record results 
for each of the six cultures. 

3. Obtain the results from the LC/MS-MS testing and perform a dilution for the Chapman culture (3 
known congeners: microcystin-LR, microcystin-RR, and microcystin-YR) which would result in a 
microcystin level of 1-5 ppb. The Chapman culture was tested to have the highest amount of 
microcystin-YR. The Munson culture, which also has three congeners, has comparable amounts 
of microcystin-LR and microcystin-RR but a slightly lower level of microcystin-YR.  This will help to 
determine if the strip tests have differing sensitivities to various congeners.  Perform another 
dilution for the UTEX culture (1 known congener: microcystin-LR) that will also result in a 
microcystin level of 1-5 ppb.  (Note: It may be difficult to dilute to 1-5 ppb because the LC/MS-MS 
testing does not test for all congeners of microcystin.) 

4. Analyze the diluted cultures using the strip test following the instructions in Appendix B. 
Photograph the strip test and record results for each of the two dilutions. 
 

Part II-Collected Samples 
1. Locate waterbodies with a M. aeruginosa bloom and a non Microcystis bloom. 
2. Confirm the dominant bloom species for each waterbody by microscope identification. 
3. Collect a microcystin sample for chemistry and a microcystin sample for the Abraxis Microcystin 

Strip Test with Quicklyse™ for Recreational Water from each waterbody. 
4. Submit the sample to chemistry and perform the strip test in the lab per the instructions in 

Appendix B.  Photograph the strip test and record results for each of the waterbody.  
 
Analysis:  
Compare the LC/MS-MS results for all six of the cultures with the positive and negative results of the strip 
test.   
Discuss how well the strip test performs with microcystin amounts <10 ppb. 
Compare the sample results collected from the waterbody with a M. aeruginosa bloom and a non 
Microcystis bloom to the strip test results 
Provide comments on using the strip tests. 
 
Data 
Per SOP AB-XX Microcystis aeruginosa culture submittal for toxin analysis-Version 3 dilutions of the 
cultures were performed to bring the amounts of Microcystin in the samples between 10 ppb and 50 ppb.  
The lowest concentration congener was not diluted below the calibration range.  The results of the 
previous analysis (performed June 27, 2012) were consulted to determine the dilution factor.  See each 
culture section for calculations. Nodularin was left out of the calculations as it has not been detected in 
the cultures.   
The cultures had grown for 14 days at the time of dilution and sample submittal.  These cultures were 
inoculated  April 2, 2013 with 1 mL from cultures having seven days of growth.  No comments were 
recorded in the algal culture logbooks to indicate culture density problems or other irregularities.  The 
number '2' flask from each culture was used.   
 
The minimum detection limit (MDL) is reported when the analyte was undetected (U-qualifier).  Several of 
the results were detected between the MDL and the practical quantitation limit (PQL)(I-qualifier).  The 
diluted Chapman culture microcystin-LR and the Southwood Pond nodularin results are estimated values 
(J-qualifier) due to quality control failures. 
 
 
 
 



 
Munson Strip Test Result 
04/16/13 
Dilution Factor Calculation 
Microcystin-LR 510 µg/L ÷50=10.2 µg/L 
Microcystin-RR 2400 µg/L ÷ 50= 48 µg/L 
50X dilution should yield 58.2 µg/L total microcystins 
[1 mL culture: 49 mL DI H20] 
 
 LC/MS-MS Results:  Microcystin LR 1.0 U µg/L 
     Microcystin RR 1.0 U µg/L Total: Undetected 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Positive 

 
 
Munson Culture Retest- No dilution 
04/29/13 
 
LC/MS-MS Results: Microcystin LR 6.8 µg/L 
     Microcystin RR 5.9 µg/L Total: 12.7 µg/L 
   Nodularin          1.0 U µg/L 
 
A strip test was not performed a second time.   
 
 



 
Chapman Strip Test Result 
04/16/13 
Dilution Factor Calculation 
Microcystin-LR 620 µg/L ÷50=12.4 µg/L 
Microcystin-RR 5500 µg/L ÷ 50= 110 µg/L 
50X dilution should yield 122.4 µg/L total microcystins 
[1 mL culture: 49 mL DI H20] 
 
LC/MS-MS Results:  Microcystin LR 13 µg/L 
     Microcystin RR 29 µg/L Total: 42 µg/L 
   Nodularin          1.0 U µg/L 
 
 
Strip Test Result: Positive 

 
 



 
UTEX Strip Test Result 
04/16/13 
Dilution Factor Calculation 
Microcystin-LR 1000 µg/L ÷50=20 µg/L 
50X dilution should yield 20 µg/L total microcystins 
[1 mL culture: 49 mL DI H20] 
 
 
LC/MS-MS Results: Microcystin LR 13 µg/L 
     Microcystin RR 1.0 U µg/L Total: 13 µg/L 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Positive 

 
 



 
St. Johns Strip Test Result 
04/16/13 
Dilution Factor Calculation 
Microcystin-LR 1000 µg/L ÷50=20 µg/L 
50X dilution should yield 20 µg/L total microcystins 
[1 mL culture: 49 mL DI H20] 
 
LC/MS-MS Results:  Microcystin LR 13 µg/L 
     Microcystin RR 1.0 U µg/L Total: 13 µg/L 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Positive 

 
 



 
Jax Pond Strip Test Result  
04/16/13 
Dilution Factor Calculation 
No toxin. 10X dilution to reduce number of cells to prevent column clogging. 
 [1 mL culture: 9 mL DI H20] 
 
LC/MS-MS Results:  Microcystin LR 1.0 U µg/L 
     Microcystin RR 1.0 U µg/L Total: Undetected 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Negative  

  
 



 
Killearney Strip Test Result 
04/16/13 
Dilution Factor Calculation 
No toxin. 10X dilution to reduce number of cells to prevent column clogging. 
 [1 mL culture: 9 mL DI H20] 
 
LC/MS-MS Results:  Microcystin LR 1.0 U µg/L 
     Microcystin RR 1.0 U µg/L Total: Undetected 
   Nodularin          1.0 U µg/L 
 
 
Strip Test Result: Negative  

 
 



 
Diluted Chapman Strip Test Result 
04/29/13 
 
Dilution Factor Calculation 
Dilution Target: 1-5 ppb 
Total Microcystin 2100µg/L ÷500=4.2 µg/L 
500 X dilution should yield 4.2 µg/L total microcystins 
[0.25 mL culture: 124.75 mL DI H20] 
 
 
LC/MS-MS Results:  Microcystin LR 1.0 UJ µg/L 
     Microcystin RR 2.4 I µg/L Total: 2.4 µg/L 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Positive between 2.5 and 5 ppb 

 
 



 
Diluted UTEX Strip Test Result  
04/29/13 
 
Dilution Factor Calculation 
Dilution Target: 1-5ppb 
Total Microcystin 650 µg/L ÷150=4.3 µg/L 
150X dilution should yield 4.3 µg/L total microcystins 
[0.5 mL culture:74.5 mL DI H20] 
 
LC/MS-MS Results:  Microcystin LR 2.6 I µg/L 
     Microcystin RR 1.0 U µg/L Total: 2.6 µg/L 
   Nodularin          1.0 U µg/L 
 
Strip Test Result: Positive between 2.5 and 5 ppb 

 
 
 



 
Waterbody Microcystis Bloom Sample Results 
Timber Lake Retention Pond East Tallahassee (corner of Timber Ridge Rd and Red Oak Rd) 
Samples collected 04/15/13 1330 
 
Microscope Identification Description: 
Algae collected from a bloom in Timber Lake located in the Timberlake Residential Community  was 
dominated by Microcystis aeruginosa.  Pseudanabaena mucicola was also abundant in the mucilaginous 
sheaths of the M. aeruginosa colonies.   
 
LC/MS-MS Results:  Microcystin LR 140 µg/L 
     Microcystin RR 440 µg/L Total: 580 µg/L 
     Nodularin              1 U µg/L 
Site Photo:  

 
Strip Test Result: Positive 

 
 



Waterbody Non-Microcystis Bloom Sample Results  
Southwood Pond on Golf Course off Mossy Creek Lane  
Samples collected 04/11/13 0950 
 
Microscope Identification Description: 
Algae collected from a bloom in a pond located on the Southwood golf course was dominated by Euglena 
sp.  Many of the Euglena sp. were in the encystment stage which means there was a large amount of 
gelatinous mucilage in the scum.   
       
LC/MS-MS Results: Microcystin LR 1.0 U µg/L 
     Microcystin RR 1.0 U µg/L Total: Undetected 
   Nodularin          1.0 UJ µg/L 
 
Site Photo: 

 
 Strip Test Result: Negative      
NOTES: Initially the strip test was read backwards; Arrows on the strip must be facing to the right.  The 
control line is lighter and thinner than the test line.  The interpretation diagrams provided with the kit do 
not demonstrate the difference in the control and test lines.   



Results:  
Part I-Lab Cultures 
The results of the strip test agreed with the results of the LC/MS-MS except for the Munson culture. 
Microcystins were undetected in the 50X dilution submitted for LC/MS-MS analysis but were detected in 
an amount greater than 10 µg/L on the strip test.  An additional undiluted sample was tested again by 
LC/MS-MS, and the result was 12.7 µg/L.  This low amount of microcystins is atypical for this culture.  The 
cells in flask 2 from the undiluted aliquot were examined and compared with the cells from flask 1.  Flask 
2 contained an uncontaminated culture of Microcystis aeruginosa but the appearance of the cells differed 
in that they had fewer aerotopes (gas vacuoles) than the cells in flask 1.  A likely explanation for the 
discrepancy in the strip test result and the LC/MS-MS analysis is the Munson culture is now producing 
microcystin congeners other than microcystin-LR and microcystin-RR.   Currently, these are the only two 
congeners tested in the LC/MS-MS analysis.  Based on previous LC/MS-MS analysis,  the Munson culture 
also produces microcystin-YR in low amounts.  Additional testing is planned for the Munson culture.  
 
 
Diluted Cultures 
The strip tests were able to detect microcystins below 10 µg/L. The test line was visible and noticeably 
lighter than a result greater than 10 µg/L.  While observing the strip test, staff estimated the amount to 
be between 2.5 µg/L and 5.0 µg/L for both the diluted Chapman culture and the diluted Utex culture.  The 
LC/MS-MS result of the diluted Chapman culture was 2.4 µg/L, slightly below the estimated strip test 
value range.   
 
Part II-Collected Samples 
The strip tests detected microcystins from a Microcystis aeruginosa bloom and did not detect 
microcystins in another non-Microcystis bloom.  It is important to note that the strip test for the non-
Microcystis bloom was initially read backwards , which would yield an incorrectly positive result.  The 
control line is lighter and thinner than the test line.  The interpretation diagrams provided with the kit do 
not demonstrate the difference in the control and test lines.  It would be helpful if the manufacturer 
added the green section of the strip on the interpretation diagram to better represent the strip test. 
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