
Author’s Accepted Manuscript

Photometric and fluorometric alkaline phosphatase
assays using the simplest enzyme substrates

Justyna Bzura, Marta Fiedoruk-Pogrebniak, Robert
Koncki

PII: S0039-9140(18)30759-8
DOI: https://doi.org/10.1016/j.talanta.2018.07.052
Reference: TAL18881

To appear in: Talanta

Received date: 5 April 2018
Revised date: 12 July 2018
Accepted date: 16 July 2018

Cite this article as: Justyna Bzura, Marta Fiedoruk-Pogrebniak and Robert
Koncki, Photometric and fluorometric alkaline phosphatase assays using the
simplest enzyme substrates, Talanta,
https://doi.org/10.1016/j.talanta.2018.07.052

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.07.052
https://doi.org/10.1016/j.talanta.2018.07.052


Photometric and fluorometric alkaline phosphatase assays using the 

simplest enzyme substrates  

 

by Justyna BZURA, Marta FIEDORUK-POGREBNIAK
*
, Robert KONCKI 

 

University of Warsaw, Department of Chemistry, Pasteura 1, 02-093 Warsaw, Poland 

  

*
Corresponding author. (mfiedoruk@chem.uw.edu.pl) 

 

ABSTRACT  

 In this contribution a highly cost-effective flow analysis system for determination of 

alkaline phosphatase (ALP) activity is presented. This fully-mechanized bioanalytical system 

is based on economic solenoid micropumps and microvalves (powered and actuated by 

Arduino microcontroller) and extremely cheap dedicated optoelectronic flow-through 

detectors allowing absorbance and fluorescence measurements. The detection schemes for 

ALP assaying realized in this system are based on orthophosphate determination. For the 

detection of these ions formed in the course of enzymatic conversion a molybdate method 

requiring only common and inexpensive chemicals is utilized. Thus, for the enzymatic assays 

the simplest not-chromogenic/not-fluorogenic ALP substrates can be applied. Such approach 

results in the use of low-cost reagents for ALP assays, whereas the mechanization of assay 

causes low consumption of reagents as well as samples. In the course of reported 

investigations six ALP substrates were examined and the most promising results have been 

obtained for the inorganic compound – monofluorophosphate (MFP). The obtained linear 

ranges of absorbance and fluorescence measurements are 100-600 U·L
-1 

and 30-30/30-100
  

U·L
-1 

, with sensitivities of 0.7 mV·L
-1

·U
-1

 and 2.3/1.0 mV·L
-1

·U
-1

, respectively. The 

calculated limits of detection are 5.1 U·L
-1 

(photometry) and 0.9 U·L
-1 

(fluorometry). The 

throughputs of the developed system are 13 and 12 samples/h for photometric and 

fluorimetric detections, respectively. To demonstrate the practical utility of the developed 

bioanalytical system the ALP assays in complex matrix samples have been carried out. The 

results of ALP activity determination in serum samples are well-correlated with those 

obtained using reference method recommended for routine clinical analysis.   
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