Electronic Supplementary Material (ESI) for Sensors & Diagnostics.
This journal is © The Royal Society of Chemistry 2022

Vitamin Bg cofactor directed fluorescent turn-on detection of alkaline phosphatase activity
using bovine serum albumin functionalized Mn-ZnS quantum dots
Sonkeshriya Dhanshri and Suban K Sahoo*

Department of Chemistry, Sardar Vallabhbhai National Institute of Technology, Surat-395007,

Gujarat, India.

*E-mail: sks@chem.svnit.ac.in; suban sahoo@rediffmail.com; Tel: +91-9723220556.

Pure BSA

e

3280
BSA-Mn-ZnS QDs

N

PLP@BSA-Mn-ZnS QDs

1648

Fis
LI 1

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)
Fig. S1. FT-IR graph of BSA, BSA-Mn-ZnS QDs and PLP@BSA-Mn-ZnS QDs.



Survey
C1s Background
C1s=78.27%
N 1s = 8.09%
< O 1s =10.36%
3 Zn 2p = 1.61%
wn Mn 2p = 1.67%
i)
c
S
o
)
> Zn 2p
‘n O 1s
GCJ Mn 2p
- N 1s
' I ' I ' I ' I ' I
0 200 400 600 800 1000

Binding Energy (eV)

Fig. S2. XPS spectrum of PLP@BSA-Mn-ZnS QDs.
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Fig. S3. Florescence spectral changes of BSA-Mn-ZnS QDs with increasing concentration of PLP
(a) and the calibration curve to estimate the LOD of PLP (b).



Table S1. Comparison of different detection methods reported for ALP.

Probes Linearity range | LOD Intermediate used | Ref.

CQDs 4.6-383.3 U/L 1.4 U/L Ce’, ATP 1

BSA-AuNCs 1.0-200.0 U/L 0.05 U/L PLP 2

AuNCs 0.01-450 U/L 0.002 U/L AA2P 3

CuNPs 0.06-600 U/L 0.035 U/L PPi 4

CyP 0.01-2.0 U/mL 0.003 U/mL - 5

Phosphate-modified 3-526 U/L 0.2 U/L - 6

tetraphenylethylene probe

Eu;TC 2.5-17.5 yumol/L | 4 umol/L Phenyl phosphate 7

DEA 0.01-10 U/L 0.01 U/L 4-Aminophenyl 8
phosphate

m-HPP 0.02-2 U/L 0.0023 U/L | Hydroxyphenyl 9
phosphate

BSA-Mn-ZnS QDs 0.005-0.047 U/L. | 0.003 U/L PLP This

work

PPi: Pyrophosphate; AA2P: ascorbic acid 2—phosphate; ATP: Adenosine tri-phosphate; CyP:
hemicyanine-based fluorescent probe; Eu;TC: europium(IIl)-tetracycline; DEA: Diethanolamine;
m-HPP: m-hydroxyphenyl phosphate sodium salt
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