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Fig. S1. (A–C) Representative SEM images taken from three different regions of the 

Pt–Cu/Au/SPE surface. (D–F) Corresponding nanoparticle size distribution 

histograms for (A–C).



Fig. S2 X-ray diffraction patterns of bare SPE and Pt-Cu NPs/Au NPs/SPE.



Fig. S3 The relationship between the square root of the scan rate and peak current for 

Pt-Cu NPs/Au/SPE.



Fig. S4 CVs of bare SPE, Cu NPs/SPE, Pt NPs/SPE, Au NPs/SPE, Cu NPs/Au/SPE, 

Pt NPs/Au/SPE, Pt-Cu NPs/SPE and Pt-Cu NPs/Au/SPE in PBS solution.



Fig. S5 Optimization of the Pt–Cu NPs and Au underlayer for amperometric detection 

of 1 mM NaNO2: (A) Influence of Au electrodeposition time on the amperometric 

current. (B) Influence of the molar ratio between H2PtCl6 and CuCl2 on the 

amperometric current. (C) Influence of the deposition duration of Pt–Cu NPs on the 

amperometric current. (D) Influence of working potential on the amperometric current. 

(E) Influence of solution pH on the amperometric current. 



Fig. S6 The amperometric responses of bare SPE, Cu NPs/SPE, Pt NPs/SPE, Au 

NPs/SPE, Cu NPs/Au/SPE, Pt NPs/Au/SPE, Pt-Cu NPs/SPE and Pt-Cu NPs/Au/SPE 

in 1 mM NaNO2.



Table S1 Comparison of electroactive surface area, nitrite oxidation current, and 

normalized current density for different electrodes.

Electrode EASA (cm²) Initrite (μA)
Normalized current density 

(μA·cm-²)

Bare SPE 0.0897 9.7 108.1

Au NPs/SPE 0.1031 11.6 112.5

Pt NPs/SPE 0.1134 12.6 111.1

Cu NPs/SPE 0.1007 11.1 110.2

Pt–Cu NPs/SPE 0.1138 13.2 116.0

Pt NPs/Au/SPE 0.1126 12.7 112.8

Cu NPs/Au/SPE 0.1085 12.1 111.5

Pt–Cu NPs/Au/SPE 0.1197 15.5 129.5



Fig. S7 Storage stability showing relative current response of Pt-Cu NPs/Au/SPE to 1 

mM NaNO2 solution over time.



Table S2. Comparison between different electrochemical nitrite sensors

Sensor Sensor type Potential Linear range (μM) LOD (μM) Sensitivity (μA·mM·cm-2) Ref

1 Pt NPs/ErGO/GCE +0.75 V 5-1000 0.22 —
1

2 Cu−Co oxide/rGO/GCE +0.75 V 100-2800 0.5 74.36 2

3 PM/AuNPs/MWCNTs/GCE +0.73 V 0.4-1475 0.041 —
3

4 Pt@ApoF/Ti3C2/GCE +0.8 V 1-9000 0.425 —
4

5 Pt NPs/MWCNTs/GCE +0.8 V 4-2400 1.50 40.60 5

6 Au NRs/ErGO/PEDOT:PSS/GCE — 0.8-100 0.20 637.90 6

7 Cu-MOF/Au +0.8 V 0.1-4000 0.082 17.00 7

8 Ag/Cu/MWNTs/GCE +0.8 V 1-1000 0.20 380.90 8

9 Cu Nanoplates/GCE +1.25 V 0-5000 8.90 37.58 9

10 Pt-Cu NPs/Au/SPE +0.8 V 1-7500 0.11 226.03 This work

ErGO: electrochemical reduction of graphene oxide; GCE: glassy carbon electrode; rGO: reduced graphene oxide; PM: poly-melamine; ApoF: apoferritin; MWCNTs: 

multiwall carbon nanotubes; Au NRs: gold nanorods.



Table S3 Cost breakdown per sensor unit.

Material Consumption Unit Price Cost ($)

Au 10 μM $11.4 per mM 0.11

Pt 20 μM $25.8 per mM 0.52

Cu 20 μM $4.3 per mM 0.09

Carbon paste 1 g $0.05 per g 0.05

PET board 1/28 per $0.14 per 0.005

Salinometer 1 per $0.018 per 0.018

Total ≈ 0.80



Table S4. Recovery and relative standard deviation for nitrite detection in spiked real-

world samples. The salinity (NaCl concentration) was measured using a commercial 

salinometer.

Sample
No.

Actual 
samples

Salinity  
（M）

Added 
（μM）

Measured value
（μM）

Recovery 
（%）

RSD 
（%）

1

2

3

Water

Water

Water

0

0

0

10

50

100

9.83±0.15

50.83±1.72

102.50±3.62

98.31±1.51

101.67±3.44

102.50±3.62

1.49

3.39

3.53

4

5

6

Cola

Cola

Cola

0.01

0.01

0.01

10

50

100

9.93±0.21

48.51±0.98

102.01±1.81

99.37±2.15

97.01±1.96

102.01±1.81

2.13

2.02

1.77

7

8

9

Milk

Milk

Milk

0.04

0.04

0.04

10

50

100

10.03±0.12

49.51±0.95

96.43±1.60

100.31±0.24

99.03±1.90

96.43±1.60

1.2

1.92

1.66

10

11

12

River water

River water

River water

0.01

0.01

0.01

10

50

100

9.81±0.14

51.18±1.02

103.75±1.19

98.12±1.45

102.37±2.04

103.75±1.19

1.39

1.99

1.15

13

14

15

Pickled ginger

Pickled ginger

Pickled ginger

0.22

0.22

0.21

10

50

100

5.66±0.28

40.09±0.63

84.00 ± 2.85

56.62±2.84

80.18±0.43

84.00±2.85

5.01

0.54

3.40

16

17

18

Pickled Chinese onion

Pickled Chinese onion

Pickled Chinese onion

0.47

0.48

0.47

10

50

100

4.37±0.15

33.58±1.38

64.72 ± 1.59

43.71±1.54

67.16±2.76

64.72±1.59

3.34

4.10

2.45

19

20

21

Pickled garlic cloves

Pickled garlic cloves

Pickled garlic cloves

0.44

0.44

0.43

10

50

100

6.45±0.17

21.89±0.74

62.88±3.36

62.30±6.30

43.79±1.47

62.88±3.36

2.68

3.36

5.34

22

23

24

Pickled baby mustard

Pickled baby mustard

Pickled baby mustard

0.42

0.43

0.43

10

50

100

5.64±0.16

32.38±0.94

56.18 ± 2.59

56.44±1.62

64.76±1.88

56.18±2.59

2.87

2.90

4.62



Fig. S8 Effect of different concentrations of NaCl on the current response of the Pt-Cu 

NPs/Au/SPE toward 1 mM nitrite.



Fig. S9. Recovery performance of the AI-compensated sensor for 1 mM nitrite across 

different NaCl concentrations (0.01-1 M). 



Fig. S10 Operational stability of the Pt–Cu NPs/Au/SPE sensor in food matrix. The 

relative recovery of nitrite concentration is shown over a 14-day period during 

repeated testing in a pickled ginger sample spiked with 50 μM NaNO2 using the same 

batch of electrodes.
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