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Experimental section

1. Chemicals and reagents

FeCl3‧6H2O, acetic acid (HAc), sodium acetate (NaAc), Na3PO4, albumin, 

glutathione (GSH), threonine (Thr), casein, lysine (Lys), cysteine (Cys), and aspartic 

acid (Asp) were purchased from Sinopharm Chemical Reagent Co., Ltd. Ascorbic 

acid (AA) and alkaline phosphatase (ALP, 30 U mg-1, from Escherichia coli) were 

obtained from Shanghai Aladdin Biochemical Technology Co., Ltd. Ascorbic acid 2-

phosphate (AAP) was provided by J&K Scientific Co., Ltd. Human serum samples 

were obtained from the Affiliated Hospital of Jiangsu University. Unless otherwise 

stated, all the chemicals and reagents were directly used without further purification. 

Deionized water was utilized throughout the study.

2. Chromogenic reaction of Fe3+ and AAP

Typically, 40 μL of 100 mM Fe3+ solution was first added to 2,910 μL of 0.1 M 

NaAc/HAc buffer (pH 3), and then 50 μL of 20 mM AAP solution was added to the 

buffer. After reaction for 60 s, the mixture was monitored by a Cary 8454 UV-Vis 

spectrometer (Agilent Technologies Co., Ltd.).

3. ALP detection based on the chromogenic reaction of Fe3+ and AAP

Typically, 50 μL of AAP (20 mM) and 200 μL of ALP (its activity varies, 

dissolved in Tris-HCl buffer, pH 8.8) were first incubated at 37oC for 2 h, and then 

2,710 μL of 0.1 M NaAc/HAc buffer (pH 3) and 40 μL of 100 mM Fe3+ solution were 

added. After reaction for 60 s, the mixture was monitored by the spectrometer.
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Figure S1. Effect of the Fe3+ concentration on the chromogenic reaction (AAP 

concentration: 0.33 mM).

Figure S2. UV-Vis spectra of the possible reactions of various metal ions with AAP.
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Figure S3. Stability of the Fe3+-AAP complex over time.

Figure S4. Stability of the Fe3+-AAP complex over temperature.
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Figure S5. UV-Vis spectra of the mixture of Fe3+ and AAP in buffers with different 

pH values.
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Table S1. Performance comparison of our ALP assay with other detection methods.
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