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The 2-alkylcyclobutanones are compound only forimegrocessed foods with ionizing radiations, whigk used as markers to
detect foods that have been irradiated and they Isame content of fat. The samples were irradiated dose 7 kGy, the

extraction was carried out for the Shoxlet methiod #he detection for the EN 1785 Standard. Theltseshowed the utility of the

2- alkylcyclobutanone marker for the identificatiof irradiated foods. The obtained results showeat the avocado can be
identification by the marked 2-TCB.

1. INTRODUCTION.

The irradiation technology is used in the treatmehtfoodstuffs, to retard the ripening of fruitsdan
vegetables, in disinfesting products, to inhibitogging of tubers and bulbs and to reduce contatoimaf
bacteria [1]. Since this is a technology adoptedthisy World Health Organization (WHO) and United
Nations Organization for Food and Agriculture (FA@) the processing of these products [2]. These
organizations concluded in 1980 that food irradathas not nutritional or toxicological problemg fo
human health at doses up to 10 kGy. On the othma,Haealth Authorities in 40 countries have adopthed
irradiation of 60 food products for different puges a variety of foods, according to their neefls [3

The use of irradiation as a preservation methodireg the existence of assays capable of distihgigsone
irradiated food is not irradiated in order to coynpiith international market regulations [4].

The European Committee for Standardization (CEN)p#blished 10 formal protocols for the detectibn o
irradiated foods, within which is the EN 1785:200@nich is a method based on the detection of 2-
alquilcyclobutanones (2-ACBs) tested for variousadrated foods, based on a preparation, extraction,
purification, separation and detection by gas clatography mass spectrometry (CG-MS) of the analyzed
sample [5-8]. The 2-ACBs are compounds producedriagiation of food products containing lipids,
detected in 1990 in irradiated products as chickeef and pork, then in 2000, other researchensddhe
2-DCBs in mango fruit pump, salmon and cheeseiatad [9].

The 2-CBAs are considered the only products ratiolyermanently present in irradiated foods cortgn
fats, are formed depending on the fatty acid (p@dmistearic, oleic etc.). Present in food, being
recommended for detection markers 2-dodecylcychimrie (2-DCB), and 2-tetradecilciclobutanona (2-
TCB) for their stability over time.



Figure 1: Chemical transformation of fatty acid2aCBs by the action of ionizing radiation.

In recent years it has increased the export ofdabfruits in the area of Latin America and theiBGbean.
These products are processed by irradiation wehaotbjective of reducing microbial contaminationdyef
being consumed. Moreover, as avocado fruit is iatad with quarantine purpose and delay the maturat
The aim of this work was to implement the methodlefection of 2-ACB marker in irradiated fruits tha
contain fat.

2. MATERIALS AND METHODS.
2.1 Reagents

2-ciclohexylciclobutanona (2-CHCH), 2-DCB and 2TG@® 100 pg/ml as an internal standard for gas
chromatography-mass spectrometry (GC-MS). The sblused for the extraction and purification was n-
hexane for use in chromatography PA (Sigma Aldridiije matrix employed for purification was Florisil

60-100 mesh, and MaO, anhydrous was heated for 5 h at 680 it was allowed to cool in a desiccator
before use, the Florisil was activated with 2% pueter.

2.2 Samples

The experiments were conducted with lyophilizedcadw fruit and it was irradiated at 7 kGy in arceien
accelerator.

2.3 Extraction and Purification

Approximately 20 g of anhydrodrous sodium sulplaatd 15 g of sample were weighed into an extraction
thimble, mixed and extracted with 200 ml of hexama shoxhlet apparatus type Solab, modelo SL-281/6
The purificationwas performed on Florisil columns, (3m x 15 cm) ahded with 200ml n-hexane and 1%
ether, with a flow of 4 ml / min. The latter framti was reduced in volume to 5-10 ml by rotary-evafpon

to 40°C and 120 mbar volume approximately 3-5 ml. TH®atom, modelo 801.

The concentration to dryness under a stream afgetr and resuspended in 200f a solution containing
the internal standard 2-CHCH. These samples weated in the same manner as the irradiated andotont

sample.
2.4 Gas chromatograph mass spectrometer.

All samples were analyzed by CG-MS. In order to ties reliability of the methodology, the samples
unirradiated spiked controls were prepared by addR-CBS standards of 10qug/ml.

The volume of sample injected into the gas chrograjgh was LI, separation was performed on a column
VF 5ms.
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3. RESULTS AND DISCUSSION.

The 2-ACBs were measured using GC-MS the peaksesmonding to the internal standards 2-
ciclohexilxiclohexanona (2-CHCH), 2-dodecylcyclobabne (2-DCB) and 2-tetradecylcyclobutanone (2-
TCB), as well as retention times, ion mode was uezlion 98 and 112 m / z were used for monitotirey
relationship between these two ions 98/112, it wdsfor markers 2TCB 2-DCB and as described in EN
1785. Figure 2 shows the peaks of the internaldstah(2-CHCH, 2-DCB and 2-TCB) and their retention
times to the conditions used and the mass speftinas

There were clear peaks in the retention times 6HZEH (17.294+0.01), 2-DCB (18.75+£0.01) y 2-TCB
(22.34+£0.01).
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Figure 2: GC-MS Chromatograms the ions m/z 98 afmd1h2 of 2-CHCH, 2-DCB y 2TCB.
Electron impact mass spectrum of internal stan@a@HCH.

The non-irradiated samples show no marker pealsethetention times on the analytical conditionsduse
this demonstrates that the 2-ACB is a specific madf irradiated food containing fat

The figure 3 shows the chromatogram of irradiateatado at 7kGy, the typical chromatogram of 2- CHCH
in internal standard was illustrated with peak&§a29 min, and 2-TCB at 22.3.min.
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Figure 3: CG-MS Chromatograms the 7 kGy of irraetiadvocado.
Electron impact mass spectrum of 2-TCB irradiateatado.

The samples 2-DCB extracted from avocado produeakspfor the ions m/z 98 and 112 both are simdilar t
standard solutionsThe palmitic and oleic acid are predominant fattyds in avocado, consequently the
irradiation treatment of this fruit should leadtb@ formation of 2-DCB and 2-TCB, respectively, lewer it

was observed the score of 2-TCB but not 2-DCB, éhdsta correspond to the obtained results by other
authors in identifying avocado irradiated at 0.5/kSing the method of supercritical extract|®g].

4. CONCLUSIONS

The samples of irradiated avocado at 7 kGy werstifiled with the marker 2-tetradecilciclobutanorsng
the EN 1785. The assay of detection of foods iatedi with CG-MS with 2-alquilciclobutanonas was
implemented in the IPEN.
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