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9. Hydroxytyrosol

10. Tyrosol

11. Phenolic acids

12. Caffeic acid

13. Vanilic acid

14. Syringic acid

15. Lignans

16. Oleuropein aglycone
17. Oleuropin

18. Dimethyl oleuropein
19. Steroid Lig

20. Oleocanthal
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2.Alpha-Tocopherol
3. Gamma-Tocopherol
4. squalene

5. Carotenoid

6. Aliphatic Alcohols
7. Chlorophyl

8. Sterols
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Table 1 Matrix of statistical design

Run A: Olive oil (%) B: Palm oil (%) C: Soybean oil (%) D: Corn oil (%)
1 80 20 0 0
2 100 0 0 0
3 70 10 10 10
4 60 0 20 20
5 60 20 10 10
6 80 0 10 10
7 70 10 10 10
8 70 10 10 10
9 60 10 10 20
10 80 10 0 10
11 60 20 20 0
12 80 10 10 0
13 40 20 20 20
14 70 10 10 10
15 70 10 10 10
16 70 10 10 10
17 60 10 20 10
18 80 0 0 20
19 80 0 20 0
20 60 20 0 20
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Table 2 Peak area of tocopherols and tocotrienols in each sample

Beta
Alpha- Alpha- Beta- Gama- tocotrienol Delta- Delta-
No.Sample TPA tocopherol tocotrienol tocopherol tocopherol +Gama tocopherol tocotrienol
tocotrienol

1 161.04 59.07 28.04 5.46 9.23 47.12 2.39 9.72
2 3343 3343 0 0 0 0 0 0
3 160.07 49.09 14.05 3.79 4336 36.64 8.52 4.61
4 146.15 41.69 0 433 81.84 2.11 16.17 0
5 211.08 59.85 245 6.64 51.54 51.55 10.22 6.77
6 87.95 37.13 0 295 38.77 0.89 8.2 0
7 183.67 48.14 12.28 443 42.59 63.68 9.25 33
8 150.12 48.91 13.36 4.72 4733 21.73 9.16 4.89
9 172.32 52.12 11.32 5.94 61.73 29.03 7.71 4.46
10 135.18 47.81 12.47 436 22.54 422 221 3.6
11 203.75 5223 23.81 453 46.52 53.09 16.08 7.48
12 118.87 40.34 9.45 3.48 2353 30.79 7.41 3.87
13 289.85 63.66 26.86 6.26 88.35 78.64 17.19 8.88
14 154.02 48.45 13.56 4.16 43 .84 31.52 8.97 3.5
15 199.31 48.93 14.29 435 47.6 70.46 9.72 3.96
16 164.2 46.48 11.19 4.57 4193 46.06 9.47 45
17 188.86 45.87 10 5.26 67.24 41.38 15.44 3.65
18 81.68 41.23 0 3.78 36.67 0 0 0
19 86.51 30.18 0 1.94 40.2 0 14.18 0
20 184.33 62.72 24.61 6.92 4494 34.66 3.14 733
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Fig 2 Three-dimensional curve and tracking scheme (Cox) of surface changes below the alpha tocopherol curve
based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 3 Three-dimensional curve and tracking scheme (Cox) of surface changes below the alpha- tocopherol curve of
enol based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 4 Three-dimensional curve and tracking scheme (Cox) of surface changes below the beta curve of beta
tocotrienol+ gamma tocotrienol based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 5 Three-dimensional curve and tracking scheme (Cox) of surface changes below the delta-tocotrienol curve
based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 6 Three-dimensional curve and tracking scheme (Cox) of surface changes below the beta-tocopherol curve
based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 7 Three-dimensional curve and tracking scheme (Cox) of surface changes below the gamma tocopherol curve
based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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Fig 8 Three-dimensional curve and tracking scheme (Cox) of surface changes below the delta tocopherol curve
based on changes in olive oil (A), palm (B), soybean (C) and corn (D).
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ARTICIE INFO ABSTRACT
Article History: Olive oil due to its unique properties and characteristics in terms of nutrition

has a very high and well-known position in various societies, but due to the
high price of this product is always threatened by all kinds of fraud.
Tocopherols and tocotrienols are present in small amounts (about 0.35%) in
fats and oils. In this study, the fraud of adding vegetable oils (palm, soybean
and corn) to olive oil was investigated by comparing the profiles of
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tocopherols and tocotrienols using HPLC (High Performance Liquid
Chromatography). The mixture statistical design was used to design

Keywords: experiments related to the measurement of tocopherols. After dissolving in n-
Tocopherol, hexane, the counterfeit oil samples were injected into HPLC with NH2 column
Tocotrienol, chromatography and 294 and 320 nm fluorescence detectors, respectively, for
Palm oil, stimulation and diffusion to identify and analyze tocopherols and tocotrienols.
Soybean oil, Among all tocopherols and tocotrienols, alpha-tocopherol was predominant in
Corn oil, olive oil. Therefore, if combined with other oils, the initial composition of
Olive oil. tocopherols changes. Among the oils added to olive oil, palm oil had a very

significant effect on the peak area of the tocotrienols. Palm and corn oil had a
significant effect on the beta-tocopherol peak. In the mixture of olive oil with
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corn and soybean oil, the amount of gamma-tocopherol increased
10.52547/fsct.18.117.229  significantly. Soybean oil had a significant effect on the peak of delta-
tocopherol. Therefore, it can be concluded that delta-tocopherol is an indicator
of fraud in adding soybean oil to olive oil. The results showed that there is a
significant relationship between the amount of tocopherols and tocotrienols
and the fraudulent addition of palm, soybean and corn oils to olive oil.
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