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Fig. 1. A sample amplitude-frequency (AF) of the resonator sensor for water
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Fig. 3. Dielectric spectra of a) pure oils, b) sesame oil adulterated with sunflower oil, c) sesame oil adulterated with corn oil and d) sesame oil
adulterated with canola oil



VWAA Sl ¥ ol 8 0,90  ldé g slags yslé asliliad <> \Alg

A4

3 -
1 4
| @ 4
R -1 -
8 B Pure sesame oil
5 5 @ Sesame + Sunflower (15%)
E‘i A Sesame + Sunflower (30%)
3 4 Sesame + Sunflower (45%)
W Sesame + Corn (15%)
4 - Sesame + Corn (30%)
- | Sesame + Corn (45%)
g — Sesame + Canola (15%)
1 -+ Sesame + Canola (30%)
6 »  Sesame + Canola (45%)
4 2 4 0 1 2 3 4 5 6

3

PC-1 (63%)

3l e, b Cdiie sladiges (alls oS (g, ol Sy Edie g &aye o sdm o)lin sl S PCA Jdov Lol adlge g0 565l jloges (F) JSC&
ol o0 00ls Lt la IS sl die 55 0,5 (sl K,y L diged o 50 i i slads e e e plad |y &) g ol Solis]

Fig. 4. Score plot of two principal components of PCA analysis. The star, oval, square and triangle indicated pure sesame oil, adulterated samples
with canola, sunflower and corn oils, respectively. Higher percent of adulteration is shown with darker background color of the shapes.
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Fig. 5. Biplot of two LD components. The star and oval show the pure sesame oil and the overlapped samples, respectively.
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Table 1. Confusion matrix of adulteration classification of sesame oil using LAD analysis.
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Table 2. The results of classification of adulteration type and level in sesame oil using support vector machine.
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Abstract

One of the important concerns regarding the food safety is widespread adulteration in food production which
necessitates the development of precise and rapid diagnostic instruments more than ever. In this study, a
cylindrical resonator sensor, developed in previous studies and examined for quality detection of some food
materials, was applied for detection of adulteration in sesame oil mixed with corn, canola and sunflower
oils. To measure the dielectric response of oil in 0-150 MHz frequency range, a new sensor with 400 mm
long cylinder was fabricated. Adulteration samples were prepared with mixing pure sesame oil with the
above mentioned oils at 15, 30 and 45% by weight and each sample was measured with three replications
using the dielectric sensor. Statistical methods of principal component analysis (PCA), linear discriminant
analysis (LDA) and support vector machine (SVM) were evaluated for detection of adulteration type and
level from the dielectric spectral data. The biplot of the first two principal components showed excellent
discrimination of adulteration type and level with 96% of variation explanation. As the best result, LDA
classifier showed 96.7% accuracy for adulteration detection.
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