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Authentication and Analysis of Olive Oil Based on Stimulated Brillouin
Scattering and UV-Visible Absorption Spectrum
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Abstract In this paper, a new method based on stimulated Brillouin scattering (SBS) combined with UV-visible
absorption spectra for authenticating the quality class of olive oils is investigated. UV-visible absorption spectra of
different classes of olive oils are measured. According to the number and location of measured absorption peaks, the
quality class of different olive oils can be preliminary authenticated. On the basis of measured absorption spectra,
the SBS spectra of olive oils at the different temperature conditions are collected, and then the variation of SBS
frequency shifts with temperature is analyzed. The experimental results indicate that different classes of olive oils
present the same variation tendency in SBS spectra: frequency shift decreases with the increase of temperature, but
each class of olive oil has its own unique curve. By employing the method of SBS combined with UV-visible
absorption spectrum, the quality class of olive oils can be authenticated efficiently and quickly.
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Fig. 1 Schematic diagram of stimulated Brillouin scattering. (a) Optical schematic;

(b) acquisition system based on F-P etalon and ICCD camera
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Fig. 2 Near UV-visible absorption spectra of

nine kinds of olive oils
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Fig. 3 Near UV-visible absorption spectra of

different classes of olive oils
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Spectral ~ Volume fraction of Volume fraction of

curve  pomace olive oil /% extra virgin olive oil /%

Curve 1 0 100
Curve 2 50 50

Curve 3 66.67 33.33
Curve 4 75 25

Curve 5 80 20

Curve 6 83.33 16.67
Curve 7 85.71 14.29
Curve 8 87.50 12.50
Curve 9 88.89 11.11
Curve 10 90 10

Curve 11 90.91 9.09
Curve 12 91.67 8.33
Curve 13 92.31 7.69
Curve 14 92.86 7.69
Curve 15 93.33 6.67
Curve 16 93.75 6.25
Curve 17 94.12 5.88
Curve 18 94.44 5.56
Curve 19 95.24 4.76
Curve 20 100 0
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Fig. 5 Typical stimulated Brillouin scattering spectrum
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Fig. 6 Stimulated Brillouin scattering spectra of different classes of olive oils. (a) Extra virgin olive oil;

(b) pomace olive oil; (c¢) refined olive oil; (d) medium-grade virgin olive oil
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