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Abstract Three—dimensional fluorescence spectroscopy is one of the most important techniques to analyze
substance. The adulterated edible oil is detected, and Rayleigh scattering, spectral intensity and position of
characteristic peak are analyzed through three—dimensional fluorescence spectroscopy. It is found that the Rayleigh
scattering, emission wavelength and spectral intensity vary with the increase of concentration of fried oil. In order
to exactly analyze the impact of the fried oil on edible oil, the fluorescence peak of vitamin E is discussed. The
experimental results show that the redshift of the fluorescence peak of vitamin E is observed and the fluorescence
intensity declines with the dosage concentration increasing. The sensitivity and reliability of the three—dimensional
fluorescence spectroscopy technique is demonstrated. As the results show, the detection of fried oil in edible oil
based on three—dimensional fluorescence spectroscopy is feasible and effective.
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Fig.1 Schematic diagram of fluorescence spectrometer
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Table 1 Experimental samples and proportions

F1 YRR AL SO L

No. Component Type Concentration of fried oil /% (volume fraction)
S1 Edible oil Qualified 0

S2 Fried oil, edible oil Unqualified 5

S3 Fried oil, edible oil Unqualified 10

S4 Fried oil, edible oil Unqualified 30

S5 Fried oil, edible oil Unqualified 50

S6 Fried oil, edible oil Unqualified 70

S7 Fried oil Unqualified 100
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Fig.2 Three—dimensional fluorescence spectra of samples. (a) (c) (e) (g) (i) Soybean oil, peanut oil, sunflower oil, blend oil and fried oil

respectively; (b) (d) (f) (h) mixture of soybean oil, peanut oil, sunflower oil, blend oil with fried oil with volume ratio of 1:1 respectively
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Fig.4 Change of excitation and emission wavelength with concentration of fried oil
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