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Table S1. Turnover numbers for HRP and nanozymes. 
Type of catalyst kcat, s−1 Ref 

HRP 
 4.00 × 103 [1] 

HRP 
 3.62 × 103 [2] 

HRP 
 1.9 × 103 [3] 

HRP 
 5.18 × 103 [4] 

HRP 
 4 × 103 [5] 

HRP 
 3.5 × 103 [6] 

Pd-Ir nanoparticles 
 1.1 × 105 [7] 

Pd nanoparticles 
 4.8 × 103  

Fe3O4 nanoparticles 
 3.02 × 104 [1] 

Apoferritin paired gold clusters 
 5.8 × 104 [8] 

BSA-stabilized Au nanoclusters 
 7.24 × 104 [2] 

Au nanoclusters 
 4.49 × 104 [4] 

Co3O4 
 1.83 × 102 [9] 

Gold nanoclusters 
Gold nanoclusters deposited on graphene oxide 

260 (pH = 4) 
236 (pH = 4) [5] 

 
GNP 

 

 
734.38 [10] 

Pd@Pt 
 3.1 × 104 [11] 

Pd 
 1.2 × 104  

Pt 
 2.27 × 104 [12] 

Fe2O3 nanoparticles coated with Prussian blue 
 3.43 × 103 [13] 

High-index {hk0} faceted Pt concave nanocubes 
 5.98 × 106 [14] 

Pt nanospehres 1.62 × 106  
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Pt nanoparticles stabilized with various molecules  

PVP, MW 55 kDa  
CTAB  

PVP, MW 10 kDa  
PVP, MW 360 kDa  

 
8.2 × 105 

4.6 × 105 

4.4 × 105 

1.2 × 106 

[15] 

 
Rh nanoparticles 

 
387 [16] 

 
Au@Pt with various Au and Pt ratio 

Au@Pt 0.10  
Au@Pt 0.17  
Au@Pt 0.25  

 
 

0.96 × 103 

1.92  × 103 

5.74  × 103 

[17] 

 
Au@Pt with various Au and Pt ratio 

Au@Pt 0.17  
Au@Pt 0.25  

 
 

8.2 × 103 

1.4 × 104 

[18] 

 
Au@Pt 

 
1.5±0.1 × 103 [19] 

 
Au@PtCu 

 

 
5.4±0.5 × 103  

Au@Pt 
 4.2±0.3 × 102 [20] 

Au@PtAg with various Ag concentration 
Au@PtAg0.5  
Au@PtAg0.33  

 

 
1.3±0.1 × 102 

2.2±0.1 × 102 
 

Pd-Ir cubes 
 1.9 × 106 [21] 

Pd cubes 
 6.9 × 104  

Co3O4 
 376 [22] 

Fe3O4 nanoparticles 
 2.94 × 104 [23] 

Fe3O4 nanoparticles 
 3.02 × 104 [24] 

Fe3O4 nanotubes 
 9.81 × 105  

Mn0.5Fe0.5Fe2O nanoparticles 
 1.4 × 104 [25] 

MnO2-BSA 
 192 [26] 

MnO2 of various shape 
Nanosheet 

Nanosphere 
Nanowire 

1.7 × 107 

1.5 × 107 

2.76 × 107 

2.61 × 104 

[27] 

 
RuO2 nanoparticles 5.4  × 103 [28] 

MoS2  
 0.55 × 104  [29] 

Prussian blue nanoparticles 
 1.16 × 105 [30] 

Prussian blue nanoparticles 
 2.3 × 102 [31] 

Metal-organic framework encapsulated with Prussian blue nanoparticles 
 9.9 × 102  

Fe3O4-Pt 
 2.2  × 103 [32] 

Pd@Pt 6.5 × 104 [33] 
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Pd@Pt-HRP 

 1.9 × 105  

Au@Pt 
 1.48 × 103 [34] 

Pd@Au 
 118 [35] 

Au@HRP, various pH 
3 

4.7 
7.4 

 

 
1.7 × 103 
7.4 × 103 
0.7 × 103 

[6] 

 
GNP 367.82 [36] 

 
Prussian blue nanoparticles of various diameters, nm 10-1000000 [37] 

 
Au 

 
1.02 × 104 [38] 

 
Au-Pt 

 
1.48 × 106  

 
Au-Ir 

 
1.07 × 107  

 
Ir/WO with various ratio Ir/W 

Ir/W ≈ 10% 
Ir/W ≈ 20% 
Ir/W ≈ 30% 

 
 

1.3 × 104 

5.7 × 104 

3.5 × 104 

[39] 

Pt  9.7  × 105 [40] 
 

Ni-Pt of various ratio 
Ni-Pt2 
Ni-Pt1 

Ni-Pt0.5 

 
8.0 × 106 

4.5 × 107 

1.7 × 107 

 

 
Pd-Ir of various size, nm 

3.3 
5.9 
9.8 

13.0 

 
 

9.4 × 104 

3.4 × 105 

9.6 × 105 

1.2 × 106 

[41] 
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Figure S1. Characteristics of nanozymes as the catalytic labels. (a) the scatter plot of 
kcat values for HRP and nanozymes (data in table S1); (b) types of nanozymes activity. 
Types of nanozymes activity were taken from [42]. 
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Table S2. LOD values for various enhancement methods. 

Target LOD before en-
hancement 

LOD after 
enhancement 

LOD 
Enhancement, times 

References 
 

Copper enhancement 
 

P24 antigen 
 2 ng/mL 50 fg/mL 40000 [43] 

E. coli 
 
 

3.84 × 103 CFU/mL 6 CFU/mL 640 [43] 

SARS-CoV-2 Ab 
 1:20 dilution 1:2000 100 [43] 

Mycobacterium tuberculosis antigen 
CFP-10 

 
 7.6 pg/mL 8 [44] 

Mycobacterium tuberculosis antigen 85B 
 1.57 ng/mL 0.21 ng/mL 7.5 [45] 

E. coli 
 
 

3.5 × 103 CFU/mL 25 CFU 140 [46] 

Rabbit IgG 
 
 

10 ng/mL 10 pg/mL 1000 [47] 

Human chorionic gonadotropin 
 10 ng/mL 10 pg/mL 1000 [47] 

Nucleocapsid protein SARS-CoV-2 
 10 ng/mL 10 pg/mL 1000 [48] 

Bovine viral diarrhea virus 
   1426 [49] 

Silver enhancement 
Mycobacterium tuberculosis antigen 

CFP-10 
 

 7.6 pg/mL 2 [44] 

Receptor binding domain of SARS-CoV-
2 
 

488 pg/mL 61 pg/mL 8 [50] 

Cardiac troponin I 
 0.82 ng/mL 0.016 ng/mL 51 [51] 

Hemagglutinin of H5N1 avian influenza 
virus 

 
250 ng/mL 0.5 ng/mL 250 [52] 

Abrin-a 
 10 ng/mL 100 pg/mL 100 [53] 

Potato virus X 
 4.8 ng/mL - 10  [54] 

Salmonella cells 
 107 cells/mL 104 cells/mL 1000 [55] 

Ochratoxin A 
 11±4 µg/L 0.8±0.1 µg/L 14 [56] 

Cadmium 
 20 µg/L 5 µg/L 4 [57] 

Botulinum neurotoxin type B 
 50 ng/mL 50 pg/mL 1000 [58] 

Botulinum neurotoxin type A 
 50 ng/mL 1 ng/mL 50 [59] 

Fumonisin B1 
 
 

5 ng/mL (cut-off 
value) 2 ng/mL (cut-off value) 2.5 [60] 

Deoxynivalenol 
 

80 ng/mL (cut-off 
value) 40 ng/mL (cut-off value) 2  
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Helicobacter pylori cell wall antigens 
 
 
 

0.4 µg/mL  
(Ag 0100) 
0.5 µg/mL 

(Ag 0103, 0104) 

0.03 µg/mL  
(Ag 0100) 

0.05 µg/mL 
(Ag 0103, 0104) 

13 
 
 

10 

[61] 

Prostate-specific antigen 
 0.5 ng/mL 0.1 ng/mL 5  [62] 

Ralstonia solanacearum 
 2 × 103 CFU/mL 2 × 102 CFU/mL 10 [63] 

Cortisol 
 1.8 ng/mL 0.5 ng/mL 3.6 [64] 

Cardiac troponin I 
 10 ng/mL 0.24 ng/mL 42 [65] 

Potato leafroll virus 
 3 ng/mL 0.2 ng/mL 15 [66] 

Staphylococcal enterotoxin B 
 10 ng/mL 0.1 ng/mL 100 [67] 

Interleukin-6 
 

50 pg/mL (buffer) 
 

200 pg/mL (serum) 

1 pg/mL (serum) 
 
 

50 pg/mL (serum) 

50 
 

4 
[68] 

Cardiac troponin I 
 25 ng/mL 0.5 ng/mL 50 [69] 

Microcystin-LR 
 0.2 ng/mL 0.05 ng/mL 4 [70] 

Staphylococcal enterotoxin B 
 1 ng/mL 10 pg/mL 100 [71] 

Ricin 
 50 ng/mL 100 pg/mL 500 [72] 

Hg 
 0.5 ppb 0.0005 1000 [73] 

miRNA 
 1 fmol 5 amol 200 [74] 

Sodium pentachlorophenate 
 10 ng/mL 4 ng/mL 2.5 [75] 

E. coli O157:H7 
 2 × 106 CFU/mL 2 × 103 CFU/mL 1000 [76] 

Gold enhancement 
 

Mycobacterium tuberculosis antigen 85B 
 1.57 0.93 ng/mL 1.68 [45] 

Receptor binding domain of SARS-CoV-
2 
 

488 pg/mL 1 pg/mL 488 [50] 

E. coli O157:H7 
 5 × 103 CFU/mL 1.25 × 102 CFU/mL 40 [77] 

Vegetative insecticidal protein S 
 100 ng/mL 1 ng/mL 100 [78] 

Human chorionic gonadotropin 
 1.2±0.5 mIU/mL 0.3±0.2 mIU/mL 4 (reported by the au-

thors) [79] 

Plasmodium falciparum histidine rich 
protein 2 (PfHRP2) 

 
10.4±4.4 ng/mL 2.9±1.2 ng/mL 4 (reported by the au-

thors) [80] 

Avian Influenza virus 
 

Newcastle disease virus 
 

2−2 dilution 
2−4 dilution (com-
mercial test strip) 

 
 

2−2 dilution 

2−10 dilution 
2−12 dilution (commercial; 

test strip) 
 
 

2−12 dilution 

256 
256 

 
 
 
 

1024 

[81] 

E. coli O157:H7 
 4 × 104 CFU/mL 5 × 103 CFU/mL 8 [82] 
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Salmonella typhimurium 
 107 CFU/mL 106 CFU/mL 10 [83] 

Norovirus 
 
 

107 copies/mL 9.5 × 104 

copies/mL 105 [84] 

Protein G molecules 

2 × 105 mole-
cules/spot for GNP 

 
2 × 104 mole-

cules/spot for Ag 
nanoparticles 

 
2 × 107 mole-

cules/spot for mag-
netic nanoparticles 

 

2 × 103 molecules/spot for 
GNP 

 
2 × 102 molecules/spot for 

Ag nanoparticles 
 

2 × 105 molecules/spot for 
magnetic nanoparticles 

100 
 
 

100 
 
 
 
 

100 

[85] 

Salmonella enteritidis 
 106 CFU/mL 104 CFU/mL 100 [86] 

Potato virus X 
 4.1 ng/mL 17 pg/mL 240 [87] 

Ralstonia solanacearum 

1 × 106 cells/mL 
(buffer) 

 
1 × 106 cells/mL 
(potato tuber ex-

tract) 
 

2 × 104 cells/mL (buffer) 
 

3 × 104 cells/mL (potato tu-
ber extract) 

 

50  
 
 

33 

[88] 

Cardiac troponin I  
 500 pg/mL 0.92 pg/mL 543 [89] 

Staphylococcus aureus 
 105 CFU/mL 103 CFU/mL 100 [90] 

C-reactive protein 
 0.5 µg/mL 0.1 µg/mL 5 [91] 

Sugarcane streak mosaic virus protein 
 1 ng/mL 10 pg/mL 100 [92] 

Ferritin 
 10 ng/mL 0.5 ng/mL 20 [93] 

Hepatitis B surface antigen  
 9.75 ng/mL 0.0198 ng/mL 492 [94] 

P24 of HIV 
 900 pg/mL 12.5 pg/mL 72 [94] 

Fatty acid-binding protein 
 0.1 ng/mL 0.05 ng/mL 2 [95] 

N protein of SARS-CoV-2 
 5 ng/mL 0.5 ng/mL 10 [96] 

Short DNA sequence 
 20 pM 0.2 pM 100 [97] 

Atrazine 
 1:800 dilution 1:3200 dilution 4 [98] 

Cortisol 
 1 ng/mL 0.1 ng/mL 10 [99] 

Cardiac troponin I-C-T 
 1 ng/mL 0.1 ng/mL 10 [100] 

Hg 
 0.5 ppb 0.01 50 [73] 

Glutamate dehydrogenase, toxin A, and 
toxin B of Clostridioides difficile 

 
 

0.16 ng/mL 
0.09 ng/mL 
0.03 ng/mL  

5-8 [101] 

Enzyme 
 

Myoglobin 1 ug/mL 10 ng/mL 100 [102] 
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Human IgG 
 30.5 ± 1.9 ng/mL; 

8.2 ± 1.2 ng/mL 
 

18.2 ± 0.9 ng/mL 
4 [103] 

DNA 
  0.025 ng/mL 1000 [104] 

E. coli 
 
 

105 CFU/mL 100 
CFU/mL 1000 [105] 

C-reactive protein 
 13.65 ng/mL 0.03 ng/mL 455 [106] 

Hepatitis B 
 3.6 ng/mL 0.12 ng/mL 30 [107] 

Nucleic acids 
   5  [108] 

Listeria monocytogenes, Escherichia coli 
O157:H7 and Yersinia enterocolitica 

 
  5-10 [109] 

Human IgG 
 50 5 10 [110] 

Cardiac troponin I 
 216 pg/mL 0.84 pg/mL 257 [111] 

Cardiac troponin I 
 0.82 ng/mL 0.027 ng/mL 30 [112] 

a-fetoprotein 
 5 ng/mL 0.27 ng/mL 18.5 [113] 

DNA 
 65 fmol 1.25 fmol 52 [114] 

CRP 
 13.65 0.03 455 [106] 

Microcystin-leucine-arginine 
 550 pg/mL 50 pg/mL 11 [115] 

Japanese cedar pollen 
  4 IU/mL 20 [116] 

Influenza viruses 
 
 

Different LODs for different strains 10-40 [117] 

Potato virus X 
 8 0.3 ng/mL 27  [118] 

Carcinoembryonic antigen 
Alpha fetoprotein 

 
Procalcitonin 

5 ng/mL 
 

5 ng/mL 
 

10 pg/mL 
 

0.2 ng/mL 
 

0.21 ng/mL 
 

0.02 pg/mL 

25 
 

24 
 

500 

[119] 

Cardiac troponin I 607 pg/mL 
 

30 pg/mL 
 20.2 [120] 

Human IgG 
 36.4 ng/mL 8.2 ng/mL 4 [103] 

microRNA-224 
 75 pm 7.5 pM 10 [121] 

Carbaryl 
 

Endosulfan 
 

100 ug/L 
 

10 ug/L 

10 ug/L 
 

1 ug/L 

10 
 

10 
[122] 

8-hydroxy-2’-deoxyguanosine 
 2 ng/mL 0.23 ng/mL 8.7 [123] 

P24 
 10 ng/mL 10 pg/mL 1000 [124] 

Dengue virus DENV-1 (2.5 
ng/mL) 

DENV-1 (0.25 ng/mL) 
DENV-2 (0.1 ng/mL) 

10 
 [125] 
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DENV-2 (1 ng/mL) 
DENV-3 (2.5 

ng/mL) 
DENV-4 (10 

ng/mL) 

DENV-3 (0.25 ng/mL) 
DENV-4 (1 ng/mL) 

 
10 
10 

 
10 

Non-classified 
Receptor binding domain of SARS-CoV-

2 
 

488 pg/mL 8 pg/mL 61 [50] 

Okadaic acid 
 0.2 ng/mL 0.03 ng/mL 6.7 [126] 

Carcinoembryonic antigen 
 0.5 ng/mL 0.1 fg/mL 5 × 106 [127] 

HIV-1 capsid p24 
 0.5 ng/mL 0.01 fg/mL 5 × 107 [127] 

Salbutamol 
    [128] 

Nanozyme 
3-phenoxybenzoic acid 

 0.1 ng/mL 0.005 ng/mL 20 [129] 

Salmonella enteritidis 
 

E. coli 0157:H7 
 
 

106 CFU/mL 

20 CFU/mL 
 

34 CFU/mL 
 

50000 
 

29411 
[130] 

Human chorionic gonadotropin 
 3.7 ng/mL (GNP) 0.025 ng/mL 148 [32] 

P24 
  0.8 pg/mL 100 [131] 

Carcinoembryonic antigen` 
 
 

1.26 ng/mL (GNP) 
 
 
 

7.8 pg/mL (Au@Ir) 
 
 

27.5 pg/mL 
(Au@Pt) 

 

161 [132] 

Prostate-specific antigen 
 
 

0.41 ng/mL (GNP) 2.2. pg/mL 186  

Procalcitonin 

0.068 
ng/mL 

 
 

0.0005 ng/mL 
 
 

136 
 [133] 

P53 
 100 ng/mL 0.05 ng/mL 2000 [134] 

Dehydroepiandrosterone 
 0.43ng/mL 0.032ng/mL 13.4 [135] 

Dehydroepiandrosterone 
 100 ng/mL 50 ng/mL 2 [135] 

Gastrin-17 
 110 pg/mL 10 pg/mL 11 [136] 

Tobramycin 
 0.09 nM 0.02 nM 4.5 [137] 

N-protein of SARS-CoV-2 
 1 ng/mL 0.1 ng/mL 10 [138] 

Stremtomycin 
 0.9 ng/mL 0.06 ng/mL 15 [139] 

Plasmodium lactate dehydrogenase 
 10 ng/mL 0.1 ng/mL 100 [140] 

Chlorpyrifos 
 0.1 ng/mL 0.033 ng/mL 3 [141] 

E. coli 3.3 × 105 CFU/mL 3.3 × 104 CFU/mL 10 [142] 
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N-protein of SARS-CoV-2 

 0.632 ng/mL 0.037 ng/mL 17 [143] 

Human chorionic gonadotropin 
 8 mIU/mL 0.05 mIU/mL 160 [144] 

Extracellular vesicles 
5.73 × 107 vesi-

cles/uL 
 

2.49 × 107 

vesicles/uL 2.3 [145] 

Okadaic acid 
 1.5 ng/mL 0.5 ng/mL 3 [146] 

E. coli O157:H7 
Salmonella typhimurium 

104 

5 × 103 

 

103 

5 × 102 
10 
10 [147] 

Cardiac troponin I 
 2 ng/mL 20 pg/mL 100 [148] 

Aspergillus flavus mycelium biomass  
 8.7 ng/mL 0.45 ng/mL 19.3 [149] 

Ractopamine 
Clenbuterol 

 

1 ng/mL 
1 ng/mL 

0.12 ng/mL 
0.2 ng/mL 

8.3 
5 [150] 

Acetochlor 
Fenpropathrin 

 
1 ng/mL 0.1 ng/mL 10 [151] 

E. coli O157:H7 
 100 CFU/mL 10 CFU/mL 10 [152] 

SARS-CoV-2 spike antigen 
 25 ng/mL 0.1 ng/mL 250 [153] 

Glycoprotein of Ebola virus 
 10 ng/mL 1 ng/mL 10 [154] 

Ractopamine 
Clenbuterol 

 

0.3 ng/mL 
4 ng/mL 

0.2 ng/mL 
2 ng/mL 

1.5 
2 [155] 

Furazolidone 
 1 ng/mL 0.4 ng/mL 2.5 [156] 

Aflatoxin B1 
 0.109 ng/mL 0.015 ng/mL 7.3 [157] 

Aflatoxin B1 
 90 pg/mL 23 pg/mL 3.5 [158] 

E. coli O157:H7 
 
 

1.25 × 102 CFU/mL 1.25 × 101 CFU/mL 10 [77] 

E. coli O157:H7 

1 × 104 CFU/mL 
(buffer) 

 
5 × 104 CFU/mL 

(milk) 
 

1 × 102 CFU/mL (buffer) 
 

1 × 103 CFU/mL 
(milk) 

100 
 

50 
[159] 

Aflatoxin B1 
 

Fumonisin B1 
 

44.5 pg/mL 
 

157 pg/mL 

2.8 pg/mL 
 

13.9 pg/mL 

15.9 
 

11.3 
[160] 

Human chorionic gonadotropin 
 25 mIU/mL 15 mIU/mL 1.7 [161] 

Clavibacter michiganensis 

105 CFU/mL (low 
Pt concentration) 

 
 

5 × 104 CFU/mL 
(high Pt concentra-

tion) 
 

104 CFU/mL (low platinum 
concentration) 

 
3 × 102 CFU/mL (high Pt 

concentration) 

10 
 
 
 

167 

[162] 
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C-reactive protein 
 980 pg/mL 15 pg/mL 65 [163] 

Rabbit IgG 
 47 pg/mL 5 pg/mL 9.4 [164] 

Prostate-specific antigen 
 272 pg/mL 3.1 pg/mL 87.7 [165] 

Dichlorophenoxyacetic acid (2,4-D) 

1.54 ng/mL (buffer) 
 

1.82 ng/mL (urine) 
 

0.82 ng/mL (urine) 
 

0.93 ng/mL (urine) 

1.87 
 

1.95 
[166] 

Staphylococcal enterotoxin B 
 250 pg/mL 1.2 pg/mL 208 [167] 

Rabbit IgG 
 10 ng/mL 10 pg/mL 1000 [168] 

Potato virus X 
 500 pg/mL 4 pg/mL 125 [169] 

DNA 
 4.45 pM 0.43 pM 10 [170] 

C-reactive protein 
 19.75 ng/mL 0.32 ng/mL 62 [171] 

MicroRNA-21 
 50 pM 0.3 pM 167 [172] 

SARS-CoV-2 nucleic acid copies 
 1000 copies/mL 200 copies/mL 5 [173] 

Salmonella typhimurium 
 104 CFU/mL 103 CFU/mL 10 [174] 

Staphylococcus aureus 
 103 CFU/mL 18 CFU/mL 55 [175] 
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Table S3. Time of various enhancement methods. 
Antigen Time, min References 

Copper enhancement 
CFP-10 antigen 

 10 [44] 

Mycobacterium tuberculosis antigen 85B (Ag85B) 
 5 [45] 

IgG and prostate-specific antigen 
 6 [176] 

Bovine viral diarrhea virus 
 10 [49] 

GlcNAc- conjugated BSA 
 6 [177] 

Nucleocapsid protein of SARS-CoV-2 
 3 [48] 

Amyloid β Oligomers 42 
 10 [178] 

Anthrax DNA 
Norovirus 

 
10 [179] 

E. coli O157:H7 
 15 [46] 

HIV-1 capsid p24 antigen  
E. coli O157:H7 

 
7 [43] 

Human chorionic gonadotropin 
Rabbit IgG 10 [47] 

Silver enhancement 
CFP-10 antigen 

 10 [44] 

HCG 
 

Rabbit IgG 
 

10 [47] 

15 various proteins 
 15 [180] 

Plasmodium falciparum histidine-rich protein 2 25 [181] 
 

Pesticides 
 

15 [182] 

RBD of SARS-CoV-2 
 2 [50] 

Botulinum neurotoxin type B  
 5 [58] 

Nucleotides 
 5 [183] 

IgG 
 10 [184] 

Botulinum neurotoxin type A 
 5 [59] 

Prostate-specific antigen 
 5 [185] 

Cardiac troponin I 
 7 [51] 

Abrin-a 
 10 [53] 

Potato virus X 
 10 [54] 

Ochratoxin A 
 10 [56] 
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Salmonella nucleic acid 
 7 [55] 

Cadmium 
 10 [57] 

Helicobacter pylori antigens 
 10 [61] 

Fumonisin B1 
Deoxynivalenol 

 
6 [60] 

Prostate-specific antigen 
 10 [62] 

Ralstonia solanacearum 
 10 [63] 

Potato leafroll virus 
 5 [66] 

Interleukin-6 10 (buffer) 
30 (serum) [68] 

Microcystin-LR 
 10 [70] 

Cardiac troponin I 
 15 [69] 

Cortisol 
 5 [64] 

Staphylococcal enterotoxin B 
 5 [67] 

Staphylococcal enterotoxin B 
 5 [71] 

Ricin 
 8 [72] 

Hg 
 10 [73] 

miRNA 
 15 [74] 

Sodium pentachlorophenate 
 5 [75] 

E. coli O157:H7 
 4 [76] 

Gold enhancement 
Mycobacterium tuberculosis antigen 85B (Ag85B) 

 3 [45] 

IgG 
 5 [186] 

Atrazine 
 2 [98] 

Vip-S protein 
 2 [78] 

Avian influenza virus 
Newcastle disease virus 

 
5 [81] 

E. coli O157:H7 
 5 [82] 

Pesticides 
 10 [182] 

DNA sequences 
 2 [97] 

Fatty acid binding protein 
 1 [95] 

Sugarcane mosaic viruses 
 2 [92] 

HBsAg 
P24 10 [94] 
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Staphylococcus aureus  
 5 [90] 

RBD of SARS-CoV-2 
 3 [50] 

E. coli O157:H7 
 2 [77] 

Ralstonia solanacearum 
 3 [88] 

Potato virus X 
 1 [87] 

E. coli O157:H7, Salmonella typhimurium, Staphylo-
coccus aureus, Bacillus cereus 

 
3 [187] 

Salmonella enteritidis 
 10 [86] 

Protein G 
 5 [85] 

RBD of SARS-CoV-2 
 3 [50] 

Cardiac troponin I-C-T 
 5 [100] 

Hg 
 3 [73] 

Enzyme 
Monensin 

 10-20 [188] 

IgE specific for Japanese cedar pollen 
 20 [116] 

Hepatitis B surface antigen 
 5 [107] 

Cardiac troponin I 
 5 [189] 

DNA 
 5 [114] 

Cardiac troponin I 
 0.5 [112] 

IgG 
 2 [190] 

DNA 
 6 [104] 

Activity of acetylcholinesterase 
 2 [191] 

Trypanosoma mRNA sequences 
 20-30 [192] 

Progesterone 
 5 [193] 

IgG 
 5 [110] 

Listeria monocytogenes 
 5 [194] 

C-reactive protein 
 10 [195] 

Cortisol 
 <1 [196] 

Progesterone 
 5 [197] 

Aflatoxin B1  
Fumonisin B1 

 
4 [198] 

Cardiac troponin I 
 5 [199] 
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C-reactive protein 
 20 [106] 

MicroRNA-224 
 9 [121] 

E. coli 0157:H7 
Salmonella typhimurium 

 
 

5 [200] 

E. coli 0157:H7 
 4 [201] 

Alpha fetoprotein 
Carcinoembryonic antigen 

 
1 [119] 

Human serum albumin 
 2 [202] 

Plasmodium falciparum histidine-rich protein 2 
 
 

8 [181] 
10  
25  

Plasmodium falciparum HRP 
 5 [203] 

α-fetoprotein 
Folic acid 

 
1 [113] 

Potato virus X 
 5 [118] 

Cortisol 
 15 [204] 

Cardiac troponin I 
 6 [111] 

Nucleic acid sequence 
 15 [108] 

Cardiac troponin I 
 5 [120] 

Cortisol 
 5 [205] 

Ochratoxin A 
 15 [206] 

Microcystin-LR 
 2 [115] 

α-fetoprotein 
Carcinoembryonic antigen 

 
3 [207] 

Lipoarabinomannan 
 10 [208] 

DNA sequence 
 3 [209] 

IgG 
 10 [103] 

P24 
 10 [124] 

C-reactive protein 
 20 [106] 

Dengue virus 
 10 [125] 

Nanozymes 
Ebola virus 

 7 [154] 

P53 
 10 [134] 

E. coli O157:H7 
 10 [210] 
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Human chorionic gonadotropin 
 5 [32] 

Salmonella enteritidis  
E. coli O157:H7 

 
10 [130] 

DNA of Enterobacter sakazakii 
 5 [211] 

Prostate-specific antigen 
 5 [165] 

Butyrylcholinesterase activity 
 5 [212] 

P24 
 5 [131] 

Myoglobin 
 10 [213] 

E. coli O157:H7 
 

4 in buffer 
8 in milk [159] 

Acetochlor 
Fenpropathrin 

 
10 [151] 

Myoglobin 
Human chorionic gonadotropin 

Luteinizing hormone 
 

30 [214] 

Human chorionic gonadotropin 
 4 [215] 

Rabbit IgG 
 5 [164] 

Cancer antigen 125 
 10 [216] 

Okadaic acid 
 2 [146] 

Protein A 
 5 [217] 

2,4- dichlorophenoxyacetic acid 
 10 [166] 

3‑Phenoxybenzoic Acid 
 5 [129] 

Human cardiac troponin I 
 5 [148] 

E. coli O157:H7 
 15 [152] 

17β-estradiol  
 7 [218] 

Procalcitonin 
 10 [133] 

C-reactive protein 
 3 [219] 

Human chorionic gonadotropin 
 15 [161] 

Carcinoembryonic antigen Prostate-specific antigen 
 2 [132] 

Gastrin-17 
 10 [136] 

Extracellular vesicles 
 15 [145] 

Aflatoxin B1 
 9 [157] 

N-protein SARS-CoV-2 
 15 [143] 

Hepatitis B virus DNA 10 [220] 
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Staphylococcal enterotoxin B 

 5 [167] 

Salmonella typhimurium 
E. coli O157:H7 

 
0.5 [147] 

Human chorionic gonadotropin 
 10 [144] 

Amyloid β protein 
 5 [221] 

Fumonisin B 
Aflatoxin B1 

 
1 [160] 

Salbutamol 
 2 [222] 

DNA 
 5 [170] 

C-reactive protein 
 0.5 [171] 

MicroRNA-21 
 5 [172] 

SARS-CoV-2 nucleic acid copies 
 6 [173] 

Salmonella typhimurium 
 5 [174] 
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