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Evaluation of Two Test Kits for Measurement of Microcystin Concentrations 

 
 

 
I. Introduction 
 
The objective of this study was to determine the suitability, feasibility and potential cost savings 
of using two commercially available test kits, selected by personnel of the Nova Scotia 
Department of Environment, which could potentially be used in the field to provide an 
immediate estimate of microcystins levels present within a water body.  The trade names and 
product numbers of the test kits evaluated were the ABRAXIS Microcystin Test Strip (PN 
520022) and the ENVIROLOGIX QualiTube Kit for Microcystins (PN ET 022).  
 
The trials were conducted between the 14th and 25th of August 2011 during water quality surveys 
carried out at ten lakes being monitored within the Carleton River area of Digby and Yarmouth 
counties.  The results were compared to those obtained for duplicate water samples collected and 
sent to a commercial laboratory (ALS Environmental) located in Winnipeg, MB. 
 
 
II. Methodologies 
 
Both the ABRAXIS and ENVIRLOGIX test kits use the ELISA (Enzyme-Linked-
Immunosorbent Assay) protocol for measuring microcystins.  This protocol is commonly used in 
immunology to detect the presence of an antibody or antigen in a sample.  In this procedure, an 
unknown amount of antigen (in this case microcystin) is affixed to a surface, and then a specific 
antibody is applied over the surface so that it can bind to the antigen.  This antibody is linked to 
an enzyme, and a substance is added that the enzyme can convert to a detectable signal, most 
often a colour change in a chemical substrate.  As a result, the more of the antigen present, the 
lesser is the amount of free enzyme present to react with the chemical substrate and the lesser is 
the degree of colour development.   
 
The ALS laboratory, to which the results of the test kits are compared, uses the ENVIROLOGIX 
Microcystin Plate Kit procedure to measure microcystins.  This is also based on the ELISA 
protocol, but is a more sophisticated procedure involving color development within a series of 
test wells that is measured spectrophotometrically using a microtiter plate reader.   
 
Details of the procedure involved in using the ABRAXIS and ENVIROLOGIX kits are 
contained in APPENDICES I and II respectively. 
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Water samples for analysis of microcystins were collected in pre-cleaned amber glass bottles, 
stored in a cooler and analyzed on the same day they were collected.  Water samples for the ALS 
lab analyses were collected in clear glass sample containers provided by ALS, stored refrigerated 
in the dark until all lakes were sampled and then couriered to ALS in a styrofoam cooler 
containing ice packs.  
 
III. Results 
 
Of the ten lakes sampled and analyzed for microcystin concentrations using each of the two test 
kits, only one site had a result that was above the detection limits of the each test procedure 
(Table 1).  This was Nowlans Lake in which the ABRAXIS test kit exhibited a microcystin 
concentration >10 µg/L.  This result was confirmed by repeating the test three times.  The 
ENVIROLOGIX test kit did not produce a positive result.  The difference is most likely due to 
the cell lysing step used in the ABRAXIS procedure but absent in the ENVIROLOGIX 
procedure (see Section IV).  The ALS laboratory analysis results also indicated a microcystin 
concentration above 10 µg/L for Nowlans Lake. 
 

Table 1. Comparison of microcystin analyses carried out using the field test kits with results 
obtained by the ALS Environmental laboratory. 

LAKE 

ABRAXIS 
Test Strip Kit 

 
Total Microcystins 

(µg/L) 

ENVIROLOGIX 
QualiTube Kit 

 
Free Microcystins 

(µg/L) 

ALS Environmental 

Free Microcystins 
(µg/L) 

Total Microcystins 
(µg/L) 

Hourglass < 1  < 0.5 <0.20 <0.20 
Placides < 1  < 0.5 <0.20 <0.20 
Porcupine < 1  < 0.5 <0.20 <0.20 
Parr < 1  < 0.5 <0.20 <0.20 
Ogden < 1  < 0.5 <0.20 <0.20 
Fanning < 1  < 0.5 <0.20 <0.20 
Sloans < 1  < 0.5 <0.20 <0.20 
Vaughan < 1  < 0.5 <0.20 <0.20 
Nowlans > 10  < 0.5 <0.20 11.82 
Provost < 1  < 0.5 <0.20 <0.20 

 
 
IV. Discussion 
 
Although the principle is the same for both the ABRAXIS and ENVIRLOGIX test kits, there are 
important differences between the two.  The former uses a membrane test strip and the latter an 
antibody coated test tube in which to visualize the degree of color development.  In addition, and 
most importantly, the ABRAXIS procedure involves an initial step in which the water sample 
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being tested is subjected to a cell lysing agent that releases intracellular microcystins and the 
results represent total (i.e., free or dissolved plus intracellular) microcystin concentration.  In 
contrast, the ENVIRLOGIX test procedure does not include a cell lysing step and the results 
represent only the concentration of microcystins free within the water sample.  The 
ENVIROLOGIX Microcystin Plate Kit used by ALS Environmental, like the ENVIRLOGIX 
QualiTube Kit, does not routinely include an initial cell lyses step and also measures only free, as 
opposed to total, microcystins.  However, ALS claims that freezing samples prior to analysis is a 
suitable means for lysing Microcystis and this was requested in addition to the usual un-lysed 
cell analyses.  
 
There are also important differences in the range of microcystin levels measured by the two kits.  
The ABRAXIS kit is designed for microcystin concentrations more suited for evaluation with 
reference to recreational water quality guidelines while the ENVIROLOGIX kit is designed for 
concentrations more suited to drinking water guidelines. 
 
There are other differences between the two test kits (Table 2), but these are mostly minor with 
respect to their suitability as a field test kit.  
 

Table 2. Comparison between test kits evaluated. 

Parameter 
ABRAXIS 

Test Strip Kit 
(520022) 

ENVIROLOGIX 
QualiTube Kit 

(ET 022) 

Protocol ELISA ELISA 

Units Measured Total microcystins Free microcystins 

Assay Range 1 - 10 µg/L 0.5 – 3 µg/L 

Limit of detection 1 µg/L 0.3 µg/L 

Time to Complete Test 30-40 min. 40-50 min. 
Number of water samples that can be 
processed per kit. 20 12 to 24 

Cost/Sample US$30 $20 to $40 

Shelf Life/Recommended storage One year/Room temperature One year/Refrigerated 
Suggested maximum sample storage time 
prior to analysis 

Five days if refrigerated; longer 
if frozen. Unspecified 

Availability of control samples Available for $150/kit  Provided with kit 

Optional Visualization Aids Available Test strip reader Portable photometer 
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It should be noted that it has been estimated that there are as many as 80 variants (congeners) in 
the chemical forms of microcystins which is thought to be a result of the numerous strains of 
Microcystis known to occur in nature.  For the test kits evaluated in this study, it is thought that 
they will detect more than just the Microcystin-LR form, which is the form specified in the 
World Health Organization (WHO) and Health Canada (HC) guidelines.  For both test kits the 
manufactures indicate that it is not known exactly how many forms each will detect.  Although 
both WHO and HC guidelines specify Microcystin-LR levels, it appears that all microcystin 
variants are toxic, although to various degrees, so this difference may not be of much relevance. 

 

V. Recommendations 

As a field based test kit that can provide a rapid assessment, the ABRAXIS Test Strip Kit is the 
one I would recommend.  It requires minimal technical skill to use, measures total microcystins 
which is the form most applicable to WHO and HC guidelines, and the results are available 
within 30 minutes.  Its only real shortcoming is that without modification of the procedure, the 
maximum range it can detect is 10 µg/L whereas the WHO and HC guideline for recreational 
water use is <20 µg/L.  However, this limitation can easily be overcome by dilution of a sample 
prior to testing.  For example, if the sample were diluted 1:1 with clean water (preferably 
deionized) prior to analysis, and the results were still greater than 10 µg/L, this would indicate 
that the concentration of total microcystins is ≥20 µg/L.   

In comparison, although the ENVIROLOGIX QualiTube Kit is only slightly more difficult to 
use, it has greater shortcomings.  Most importantly, because it does not contain a lysing agent the 
measurement of total microcystins requires that the water sample be subjected to a freeze/thaw 
cycle for a recommended minimum of three times.  This results in a much longer time to achieve 
the result as well as making it impractical for use in the field. 

If the ABRAXIS kit is chosen, I would suggest evaluation and potential adoption of one or both 
of two options that are available at an additional cost.  The first is the use of calibration solutions 
containing known amounts of microcystin that are run concurrently with the water sample being 
tested.  In addition to providing a reference for comparing color development, use of the 
calibration solutions ensures that the test kit is working properly.  Calibration solutions are 
available for US$150 if purchased with a kit, or for US$300 if purchased separately.  The second 
option is the use of a test strip reader that would make estimating colour development of the test 
strip more objective than just using a visual determination.  This is available from ABRAXIS at 
a cost of US$1800.  Appendix III contains a description of this instrument.  

I would also recommend, as suggested by the manufacturer, that if a sample shows results >20 
µg/L, this be confirmed by a more precise and accurate test such as the ENVIROLOGIX 
Microcystin Plate Kit procedure on lysed cells as used by ALS laboratory. 
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APPENDIX I 

ABRAXIS TEST STRIP PROCEDURE 
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APPENDIX II 

ENVIROLOGIX QUAITUBE KIT INSTRUCTIONS 
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APPENDIX III 

ABRASCAN DIPSTICK READER 
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