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Abstract: Prussian blue (PB) nanozymes were prepared via chemical co—precipitation, and
their morphology, composition, and structure were characterized. Kinetic analyses of the enzymat-
ic activity indicated that the Michaelis constant (K,) of the PB nanozymes in the reaction with H,0,
and TMB was 1. 65 and 1. 79 mmol/L., respectively, with corresponding maximum reaction rates
(V,.) of 1.87 x 10®and 1.55 x 10®mol+L"'+s™. These data prove that the PB nanozymes possess

favorable peroxidase—like (POD) catalytic activity. We further established a colorimetric method
for the rapid determination of the peroxide value (POV) in edible vegetable oil using the PB nano-
zymes. The experimental results demonstrated a linear correlation between the POV and absorbance
of the detection system. The linear detection range was 0 — 0. 30 g/100 g, and the limit of detection
(LOD) was 0.020 ¢/100 g. The correlation coefficient (7*) for this method versus the national
standard method reached 0.9724, with a relative standard deviation (RSD) of less than 9. 5%.

The developed colorimetric method features simple operation, high accuracy, and excellent stabili-

ty. It offers a new technical strategy for evaluating the oxidation degree of edible vegetable oils.
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Fig. 1 TEM images (A, B), histogram of particle size distribution (C), X-ray diffraction (XRD) pattern (D), and
X-ray photoelectron spectroscopy (XPS) profile (E) of Prussian blue (PB) nanozymes, and Fe 2p XPS spectrum (F)
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Fig. 2 Absorption spectra of different reac- Fig. 3 Peroxidase—like catalytic mechanism of PB
tion systems nanozymes
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Fig. 4 Influence of pH (A), concentration of PB nanozyme (B), concentration of TMB (C), and reaction time (D)

on absorbance
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Fig. 9 Linear relationship between POV of
real samples detected by colorimetric meth-
od and national standard method
POV, : POV determined by colorimetric method
(lbfayk); POV,: POV determined by national
standard method ([EHR{%)
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Table 1 POV of oil samples measured by different methods

_POV/ (g/100g) sh _POV/ (g/100g) RSh
Sample Colori-metric ~ National stan- % Sample Colori-metric ~ National stan- %
method dard method method dard method
Corn oil 1 0.13 0.12 8.0 Sesame oil 1 0.14 0.13 7.5
Corn oil 2 0.22 0.23 1.7 Sesame oil 2 0.19 0.17 9.5
Corn oil 3 0.15 0.14 8.0 Sesame oil 3 0.20 0.20 0.4
Corn oil 4 0.22 0. 20 6.1 Sesame oil 4 0.12 0.11 .9
Corn oil 5 0.26 0.23 9.0 Sesame oil 5 0.30 0.27 8.5
Peanut oil 1 0.11 0. 09 8.8 Rapeseed oil 1 0. 14 0.12 9.2
Peanut oil 2 0. 10 0.09 6.0 Rapeseed oil 2 0. 19 0.17 9.3
Peanut oil 3 0.16 0.14 8.5 Rapeseed oil 3 0.26 0.23 8.1
Peanut oil 4 0.23 0.22 4.5 Rapeseed oil 4 0.24 0.22 6.8
Peanut oil 5 0.33 0.29 8.6 Rapeseed oil 5 0.21 0.18 8.6
Soybean oil 1 0.13 0.13 0.6 Sunflower oil 1 0.10 0.09 8.2
Soybean oil 2 0.17 0.16 4.8 Sunflower oil 2 0.14 0.12 8.8
Soybean oil 3 0.22 0. 20 6.0 Sunflower oil 3 0.21 0.21 1.5
Soybean oil 4 0.26 0.23 9.0 Sunflower oil 4 0.32 0.28 9.3
Soybean oil 5 0.12 0.11 6.9 Sunflower oil 5 0.32 0.29 7.9
SE Lk
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