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Study of the Presence of Residual Hexane in Olive Oils
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Abstract

The presence and content of residual hexane in the olive oils were studied. Total 41 olive oils of imported
and domestic brands, which were labeled as extra virgin and refined (mixed), were collected from the market.
For analysis, electronic nose and headspace SPME-GC/MS were used. Electronic nose equipped with 12 metal
oxide sensors was used for the discrimination of odor pattern of olive oils against the different concentrations
of hexane. From the results, it is assumed that the contents of residual hexane in the collected olive oils were
below 5 ppm. For qualitative and quantitative analysis of hexane, polydimethylsiloxane (PDMS) fiber was
employed for SPME-GC/MS. In the results, the peak of residual hexane was detected in 8 samples from 41
olive oils. But the detected level was no more than 1 ppm that is under the regulation limit (5 ppm) by Korea

Food Additive Code.
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Fig. 1. Principal component analysis (PCA) profiles from electronic nose on the standards and the extra virgin olive oils

(domestic brand).

A standards based on sample no. 2 olive oil with different hexane concentrations (0, 5, 10, 15, 20 ppm).
B: the extra virgin olive oils (domestic brand, sample no. 1~5) with standards.
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Fig. 2. Principal component analysis (PCA) profiles from electronic nose on the standards and the extra virgin olive oils
(imported brand).

A: standards based on sample no. 11 olive oil with different hexane concentrations (0, 5, 10, 15, 20 ppm).

B: the extra virgin olive oils (imported brand, sample no. 6~15) with standards.
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Fig. 3. Principalcomponent analysis (PCA) profiles from electronic nose on the standards and the refined (mixed) olive oils
(domestic and imported brand).

A’ standards based on sample no. 18 olive oil with different hexane concentrations (0, 5, 10, 15, 20 ppm).
B: the refined (mixed) olive oils (domestic and imported brand, sample no. 17~23) with standards.
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Fig. 4. Chromatograms of olive oils analyzed by GC/MS with different SPME fibers.
A: CAR/PDMS fiber+hexane 0 ppm, B: CAR/PDMS fiber+hexane+ heptane,
C: PDMS fiber+hexane 0 ppm, D: PDMS fiber+hexane +heptane.
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Fig. 5. Mass spectrum and chromatograms of hexane standards (5, 10, 15, and 20 ppm) using SPME-GC/MS.
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Table 1. The list of commercial olive oils for analyzing
residual hexane

Detection of

Sample Pla'ce Qf origin &1) residual hexanc?

no. details in the label

1st 2nd

Extra virgin olive oils (domestic brand)
1 Spain - E 99.9% no no
2 Spain - E 100% no no
3 Spain — E 100% yes no
4 Spain- — E 100% no no
5 Spain - E 100% yes no
Extra virgin olive oils (imported brand)
6 Italy - E 100% no no
7 Spain- E 100% no no
8 Greece, Creta - E 100% no yes
9 Greece, Creta - E 100% no =
10 Greece, Creta — E 100% no *
11 Greece, Creta - E 100% no *
12 Tunisia - E 100% yes no
13 Italy - E 100% no no
14 Spain - E 100% no no
15 France - E 100% no *
16 Italy - E 100% * no
Refined (mixed) olive oils (domestic brand)
17 Spain - R 89.99%+E 10% no no
18 Spain - R 90%+E 10% no no
19 Spain - R 90%+E 10% yes no
20 Spain - R 90%+E 10% yes no
Refined (mixed) olive oils (imported brand)

21 Italy R 100% ves no
22 Italy - R 8% +E 15% no no
23 Spain - R 80%+E 20% no yes

YR means refined olive oil. E means extra virgin olive oil.

“Detection of residual hexane in olive oils collected at 1st and
2nd time by SPME-GC/MS.

I0live oils could not be collected at the time of each analysis.
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Fig. 7. The comparison of hexane peaks between hexane 1 ppm (standard) and the sample no. 5 (domestic

brand of extra virgin olive oil).
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