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Spectroscopy and Spectral Analysis
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adulterated olive oils at 15 C
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Identification of Adulterated Olive Oil by Two-Dimensional Raman
Correlation Spectroscopy With Cooming as a Perturbation Factor

YU Ying-tao' , WANG Ji-feng', SUN Yu-ye', LI Fu-juan’, WAN Chao®

1. College of Environmental Science & Engineering, Dalian Maritime University, Dalian 116026, China
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3. Inspection and Quarantine Technology Center, Dalian Customs District P. R. China, Dalian 116001, China

Abstract The doping of inferior or low-priced oils into the edible oil infringes consumers”’ rights and harms public health.
Therefore, the anti-counterfeiting identification of edible oils is of great significance. When the content of counterfeit components
in the adulterated oil decreases, the similarity between the genuine oil and the adulterated oil becomes higher so that the
identification of low-doping oil is generally difficult. In this paper, synchronous two-dimensional Raman correlation spectroscopy
with cooling as a perturbation factor was used for the identification of the pure and the low-doping (5%, 10%, 20%) olive oils.
Soybean oil with high similarity to the olive oil was selected as a counterfeit component. In the range of 15 to 0 centigrade
degree, the Raman spectra of the pure and the adulterated olive oils were similar and changed slightly when the temperature
decreased. The characteristic peaks appeared at 2 850, 2 874, 2 906, 2 933, 2 958, 3 005 cm '. The characteristic peak at
2 850 cm™ ! corresponding to the symmetric stretching vibration of methylene (CH,) was the strongest peak. When the tempera-
ture dropped below 0 centigrade degree, the Raman spectra of the pure and the adulterated olive oils changed significantly along
with the decrease of temperature. In the range of —5 to —20 centigrade degree, the characteristic peaks appeared around 2 848,
2 883, 2933, 2 956, 3 005 cm '. The peak at 2 848 cm ' was attributed to the redshift of the peak (2 850 ecm ') of the
symmetric stretching vibration of CH, . and its relative peak strength decreased with the dropping of temperature; meanwhile,
the peak at 2 883 cm ' corresponding to the asymmetrical stretching vibration of CH, gradually increased and became the
strongest peak. Synchronous two-dimensional Raman correlation spectra showed that the strength of the auto peak around 2 925
em ' and that of the negative cross peak at (2 925, 2 883 cm ') remarkably decreased with the increase of doping ratio, and the
two-dimensional spectral difference among the pure and the low-doping (5%, 10%., 20%) olive oils was significant.
Hierarchical clustering analysis based on the synchronous two-dimensional Raman correlation spectra showed that the blind
samples of the pure and the low-doping olive oils were all accurately identified. Synchronous two-dimensional Raman correlation
spectroscopy with cooling as a perturbation factor is efficient to distinguish the low-doping oils from the genuine olive oil and can

be also helpful for the identification of other kinds of oils.
Keywords Raman spectroscopy; Two-dimensional correlation; Clustering analysis; Edible oil
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