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Fig. S1. Electrochemical oxidation of glucose on MOF modified GCE [1]

Fig. S2. (A) DPVs obtained for 50 μM of glucose at CuO modified GC electrode in 0.1 M NaOH. Each addition of glucose 
increased the concentration by 50 μM (a–m) (B) The amperometric i-t curve for glucose produced at a GC/CuO electrode 
in 0.10 M NaOH [1].
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Fig. S3. DPV curves of simultaneous determination of (a) Xanthine (XA) with different concentration (10, 20, 30,40, 50 μM) 
in presence of 10 μΜ Dopamine (DA), Uric acid (UA) and Hypoxanthine (HXA) (b) Xanthine (XA) with 10 μM concentration 
in presence of 10 μΜ Dopamine (DA), Uric acid (UA) and Hypoxanthine (HXA) [2].

Fig. S4. (a) Voltammograms and amperometric response of Co-MOF in the absence and presence of 1 and 2 mM H2O2 in 
0.1 M NaOH solution. (b) and (c) Amperometric response of the Co-MOF modified GCE at potential range −0.4 to 
−0.6V. (d) Calibration curve of amperometric response [3].
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Fig. S5. Cyclic Voltammogram of (a) Nitrite (a, b, c are peaks obtained in the absence of nitrite at 0.1 M PB; a’, b’, c’ are 
peaks obtained in the presence of nitrite at 0.1 M PB) and (b) Nitrobenzene (a, b, c are peaks obtained in the absence 
of nitrobenzene at 0.1 M PB; a’, b’, c’ are peaks obtained in the presence of nitrobenzene at 0.1 M PB) induced 
by MOF-5/Au NPs modified GCE [4].

Fig. S6. (a) The simultaneous voltammograms of Cd2+ and Pb2+ (b) the corresponding calibration curve using Ytterbium-based 
MOF [5]. 

Table S1. Electrochemical sensing of several biomolecules using various MOF modified electrodes. 

Electrode
type

Analyte MOF MOF composite Work 
potential 

(V)

pH LOD Linear range 
(10-6 mol/L)

Real sample  
References

NPCP Leuteoline ZIF-67 CuCo@NPCP 0.10 7.0 0.080 nM 0.20–2.50 Human vaccine [6]

G.C.E. Dopamine ZIF-8 ZIF-8@G 0.30 7.0 1.00 μM 3.0–1.00 Cow vaccine [7]

G.C.E. L-Cysteine HKUST-1 Au-SH-SiO2@Cu-MOF 0.40 5.0 0.0080 μM 0.02–300 - [8]

G.C.E. Ascorbic acid HKUST-1 HKUST-1@GO -0.02 7.0 20.0 nM 0.50–6965 - [9]

G.C.E Catechol MIL-101 MIL-101 (Cr)@rGO - 7.0 4.00 μM 10.0–1400 Lake [10]

G.C.E Xanthine MIL-101 Pt-NPs@MIL-101 0.280 7.0 0.420 μM 0.50–162 Human vaccine [11]

G.C.E 17β-estradiol MIL-53 MIP-Pb/MIL-53@CNT 0.210 3.0 0.00615 pM 0.010–1000 Domestic [12]

G.C.E Glucose GOD/Cu Hemin -0.25 7.0 2.73 μM 9.10–36.0 Human Serum [13]

G.C.E Glucose ZIF-8@GOx GO 0.4 7.4 0.05 mM 1–10 Calf Serum [14]

G.C.E Glucose ZIF-8 Fe3O4/PPy/GOx 0.6 7 0.333 μM 1–2 Human Serum [15]

G.C.E Glucose Cu-MOF MWCNTs 0.55 7 0.4 μM 0.5–11.84 Human Serum [16]

G.C.E Dopamine UiO-66-NH2 CNTs -0.4 7 15 nM 0.03–2 Human Serum [17]

G.C.E Urea Ni-MOF MWCNT/ITO 0.45 3.0 μM 10–1120 Urine [18]
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Table S2. MOF-modified carbon-based electrodes used for amperometry measurement of H2O2 in various samples.

Electrode type MOF Reduction 
potential (V)

pH LOD Linear range
(10-6 mol/L)

Real sample Ref.

CPE Ni-MOF −0.250 13 0.00090 mM 0.0040–60 Cleaning soln. [19]

GCE Y1-4-NDC-MOF −0.50 7 0.430 μM 04.0–11000 A549 cells [20]

GCE Ce1-xTbx-MOF 0.750 7 7.70 μM 0.10–4.2 - [21]

GCE [Cu(adp)(BIB)(H2O)]n – 13 0.0680 μM 0.100–2.750 - [22]

GCE Cu(btec)0.5DMF −0.20 6.5 0.8650 μM 5.0–8000 - [23]

GCE {[Cu2(bep)(ada)2]H2O}n −0.45 13 0.014 μM 0.05–3 - [24]

CPE Cu-MOF −0.2 7.2 1.00 μM 1.0–0.99 - [25]

GCE HKUST-1 −0.4 7 0.49 μM 1.0–5.6 Raw 264.7 cells [26]

GCE Zn-MOF −0.80 7.2 67 nM 1–5 Milk [27]

CPE Co-MOF −0.30 7.2 0.50 μM 1.0–823 - [28]

GCE MIL-53-Cr(III) −0.307 13 3.520 μM 25.0–500 Human vaccine [29]

GCE Ni-MOF/CNTs 0.5 13 2.1 μM 10–5.600 - [30]

GCE AuNPs-NH2/Cu-MOF –0.15 7.4 1.2 μM 5–850 HeLa cells [31]

GCE ZIF-67 –0.05 7 0.11 μM 1.86–1050 - [32]

GCE Ag-Bi–BDC (s) MOF –0.4 7 0.02 μM 10–5000 THP-1 [33]

GCE 2D Co-MOF 0.25 12 0.69 μM 0.5–832 - [34]

CPE AP-Ni-MOF –0.25 7 0.9 μM 4–60000 Lens cleaning solution [35]

Table S3. MOFs for detecting organic contaminants in water.

Electrode 
type

Analyte MOF Working 
Potential (V)

pH LOD Linear range
(10-6 mol/L)

Real sample Reference

GCE Nitrobenzene MOF-5 −0.790 7 15.3 μM 20.0–500 - [36]

GCE Nitrite MOF-525 0.90 8 2.10 μM 20.0–800 - [37]

CPE Nitrite Cu-MOF 0.9 7.2 30 nM 50–712 Lake water [38]

GCE Hydrazine Co-MOF 0.20  -  – 5.0–630  - [39]

GCE Dihydroxybenzene HKUST-1 N/r 7 0.590 μM 1.0–1000 Domestic [40]

GCE Hydroxylamine MMPF-6 0.350 7 0.004 μM 1–20 Domestic [41]

GCE BPA Ce-MOF 0.520 7 02.0 nM 0.005–5.00 Milk [42]

GCE Paracetamol HKUST-1 −0.060 6 0.01–100 μM 0.01–100.0 Commercial 
tabs

[43]

GCE Metformin HKUST-1 0.6 13 5.0–25 μM 5–25.0 Commercial 
tabs

[44]

GCE Chloramphenicol IRMOF-8 −0.10 7.5 0.010–1.0 μM 0.01–1.0 Honey [45]

GCE Diphenyl ether MAC-ZIF-8 –0.4 7 0.46 μM 0–114 Apricot [46]

GE Ochratoxin A AgPt/PCN-223-Fe –0.6 6 20–2000 14 Red wine [47]

GCE Paraoxon Ce/UiO-66@MWCNTs 0.2 7.5 0.01–150 0.004 Spinach [48]
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Table S4. Examples of carbon-based electrodes modified with MOFs for measuring the concentration of heavy metals in water 

using stripping voltammetry.

Electrode
type

Analyte M.O.F. Penetration
Potential (V)

pH L.O.D. Linear Range 
(10-6 mol/L)

Real 
sample

Ref

CPE Cd2+ [Zn2(NH2-BDC)2(4-bpdh)]･3DMF -1.0 3 0.2 μM 0.7–120 Tap water [49]

GCE Zn2+ BiCux-ANPs@CF/SPCE -1.2 4.5 35 μM 150–600 Urine [50]

CPE Pb2+ MOF-5 -0.9 5 4.9 μM 10–1000 Tap water [51]

GCE Hg2+ 3DGO/UiO-66-NH2 -1.1 7.4 3.1 μM 0.01–3.5 Rice and honey sample [52]

GCE Cu2+ Co-TMC4R-BDC -1.3 5 0.067 μM 0.25–9 Lake water [53]

GCE Cu2+ Yb-MOF -1.1 4.5 1.6 μM 0–50 River water [54]

GCE Hg2+ UiO-66-NH2/GaOOH -1.0 6 0.006 μM 0.10–0.45 Waste water [55]

GCE Pb2+ NH2-CU3(BTC)2 -1.0 4.5 5.0 μM 10–500 Powder milk [56]

GCE Hg2+ Fe1Co1 -1.0 5 0.0078 μM 0.1–1.1 River water [57]

CPE Cu2+ MIL -47 -1.10 4.5 0.087 μM 1–10 Lake water [58]

GCE Hg2+ ZJU -27 -0.58 5 0.0013 μM 0.5–2 Lake water [59]

GCE Pb2+ ZIF-8 -1.2 4.7 4.16 μM 12–100 – [60]

GCE Cu2+ GA -UiO -66 -NH2 -1.3 5 0.008 μM 0.01–1.6 Vegetable [61]

GPE Cu2+ Ca -MOF -0.2 4.5 1.4 μM 10–60 Waste water [62]

GCE Hg2+ ZIF -67/EG -0.80 5 0.00129 μM 0.5–3 Waste water [63]

CPE Pb2+ MOF-235 - N/r 50 μM – Tap water [64]

KSC Hg2+ Zr -DMBD MOF -0.8 6 0.05 μM 0.25–3.5 River water [65]

GCE Pb2+ Bi/Bi2O3@C -0.9 5 6.3 nM 37.5–2 River water [66]
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