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Determination of peroxide value in vegetable edible oils by Fe;O,@SA
nanozyme gel microspheres colorimetric method

WANG Ling, HU Yi-Fei, LIU Xia"

(School of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China)

ABSTRACT: Objective To prepare the Fe;O4,@SA nanozyme gel microspheres with peroxide-like activity to
construct a colorimetric sensor to detect the peroxide value (POV) of vegetable edible oils. Methods The standard
curve of POVs of different types of vegetable edible oils was established by collecting the absorbance and the red,
green, blue (RGB) information of the solution after color reaction with the microplate reader and smartphone, and the
accuracy and practicability of the detection method were evaluated. Results The POVs of 5 kinds of vegetable
edible oils showed a good linear relationship in the range of 0—0.40 g/100 g. Compared with the results of the national
standard method, the determination coefficient (R?) of the microplate reader colorimetric method and the smartphone

digital image colorimetric method were both greater than 0.9500, and the root mean square error (RMSE) was less
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than 0.1. Conclusion The colorimetric detection system established based on the activity of Fe;O4@SA nanozyme

gel microspheres has good accuracy and practicability, and the research results will provide a new idea for the

analysis and detection of food safety factors.

KEY WORDS: Fe;O04@SA nanozyme gel microspheres; vegetable edible oil; colorimetric detection; peroxide value
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Table 2 RGB parameter values of oil samples with different POVs after color development in the system

Hliikzs 1 2 3 4 5 6 7 8
POV/(g/100 g) 0.0889 0.1081 0.1467 0.1961 0.2247 0.2678 0.2991 0.3883
R FH{E 144.00 95.33 40.33 4.67 3.33 2.00 1.33 0.67
G F¥E 173.67 171.00 156.33 144.33 145.33 130.33 123.67 115.67
B F¥Mi 161.33 160.67 149.67 139.33 135.00 132.00 124.67 122.33

R3 EEWNER
Table 3 Model of quantitative detection

E R AW LIPS (@)
R Y=—427.04%+127.92 0.6296
G Y=-205.75X+188.85 0.9236
B Y=—143.34X+171.43 0.9601
R+G+B Y=—771.94X+487.31 0.7924
R/(R+G+B) Y=-0.94X+0.27 0.6778
G/(R+G+B) Y=0.32X+0.43 0.0707
B/(R+G+B) Y=0.56X+0.33 0.7742
(G+B)R Y=1141.19X-141.65 0.9198
(R+B)/G Y=-2.03%+1.61 0.5361
(G+R)/B Y=-3.20%+1.96 0.7525
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Fig.9 Standard curves for detecting POVs of different types of vegetable edible oils using microplate reader colorimetric method
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Fig.9 Standard curves for detecting POVs of different types of vegetable edible oils using microplate reader colorimetric method
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Fig.10 Standard curves for detecting POVs of different types of vegetable edible oils using smartphone digital image colorimetric method
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