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Feasibility Study on the Use of Environmentally Friendly Reagents to Replace
Trichloromethane for the Determination of Peroxide Value of Edible Oil

Cheng Zhiping, Fu Birong, Wu You, Liu Ruiyang, Huang Mingyang, Liu Zhichen
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Abstract : The peroxide value of edible oil is a key indicator to evaluate its degree of oxidation and freshness,
directly related to food and public health. The routine detection of peroxide value in edible oil adopts
the indicator titration method, but its core reagent trichloromethane is highly toxic, a serious threat to
the health of the testing personnel, and the disposal of waste products also brings great environmental
pressure. This study aims to explore the feasibility of using low—toxicvents to replace trichloromethane
for the determination of peroxide value in edible oil. By screening the mixed solvent of isooctane
and ethyl acetate and it with the national standard method (GB 5009.227-2023) for comparative
experiments, its detection performance was verified. The results show the mixed solvent of isooctane—
ethyl acetate—ice acetic acid (2:2:3, v/v/v) exhibits excellent precision, accuracy and friendliness, and
there is no significant difference with the national standard method (p>0.05), the relative deviation of
the quality control sample of edible oil less than or equal to 10%, the relative standard deviation is less
than or equal to 1.0%, and it significantly reduces health and environmental risks. This provides a new
solution for the safe and environmental detection of peroxide value in edible oil.
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Table 1: Comparison of Experimental Methods between the National
Standard Method and the Improved Method
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Table 2: Proportions for Reagent Preparation of the Improved Method
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Table 3: Screening Results of Peroxide Value in Oil Samples between the

Improved Method and the National Standard Method

Uik | EEMES R g/100g MR /%
Beii7| 0.5349 -0.6
Motk 2 0.4074 -24.3
Mok 3 0.3440 -36.1

ik 0.5383 0.0
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Table 4: Detection and Comparison Results of Peroxide Value in Edible

Oil

PG | J7k A (EbRE) | J5ik B (Bl ) MZEE
1 0.4577 0.4551 -0.0026
2 0.4194 0.4273 0.0079
3 0.4277 0.4386 0.0109
4 0.2837 0.2848 0.0011
5 0.8781 0.8980 0.0199
6 0.1568 0.1547 —-0.0021
7 0.1513 0.1502 -0.0011
8 0.03964 0.03812 -0.0015
9 0.05220 0.05400 0.00180
10 0.06704 0.08238 0.01534
11 0.05121 0.04087 -0.01034
12 0.05721 0.04662 -0.01059
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Table 5: Analysis Results of Paired t—test for Peroxide Value Detection
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Table 6: Determination Results of Peroxide Value in Edible Oil Quality S B TSR AT S, B 1 SRR T
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