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Aim and Scope Samples characteristics

Hazelnuts are widely used as raw material in confectionary industry thanks to the aroma, texture and taste
This study aims at developing and critically evaluating a screening methodology, based on comprehensive two-dimensional features developed during roasting process. Several chemical reactions, occurring during food heating, are
Gas Chromatography coupled with Time of Flight Mass Spectrometry (GCxGC -TOF MS), to map the primary metabolome of reported in scientific literature and monosaccharides and free amino acids, primary metabolites, are known to

hazelnuts. The approach should focus on characteristic distribution of key aroma precursors and informative chemicals be the main precursors of volatile compounds responsible for the aroma.
(targeted and untargeted) capable of discriminating the unique metabolite fingerprints of hazelnuts of different origin and For the quality assessment, the volatile fraction composition of hazelnuts is well characterized and key-aroma
quality. Thig scrgening mg’rhodology includes defatting, hydrophilic extractions of primary metabolites and derivatization compounds are known, by contrast a correlation between the quali-quantitative distribution of key aroma
fhrough oximation-silylation. , , , - , precursors and volatile composition is not yet established. In particular, the determination of the cultivar and the
The extra-dimension of o.noly’ng:ol mfgrmghon provided py TOF MS featuring Tandem lonization is considered and evaluated geographical origin of hazelnut with a greater flavor potential could be a point of great interest for the
in ferms of analytes confident identification and detection. confectionary industries. For this reason, the study was focused on hazelnuts samples of different cultivars of
/ Corylus avellana L., harvested in different geographical areas and treated with different post-harvest condition.
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Experimental

Sample Prepqrqﬁon & AhdlYﬁCdl PI'Q'H:OI'm F e ey From Ordu region in Turkey, sample composed by hazelnuts

Ordu hazelnuts (O) | | from different cultivars (Tombul, Palaz and Cakildak) (harvested
° ° ° ° 2% “Lk() - Iﬂ 20] 5) 3
Non-volatile fraction Volatile fraction ~N
In order to evaluate the amount of odorant — a
- » Hexane extraction compound = From Lazio region in ltaly (It), sample composed by
[ ”,\I LAE’TSCALE‘ . dud monocultivar hazelnuts - harvested in 2017.
= 160°C for 15’ for “ideal-roasted” sample

= 180°C for 15’ for “over-roasted” sample

Tonda Gentile Romana hazelnuts (T)
From Georgia (Ge), sample composed by

monocultivar hazelnuts (Tonda Gentile Romanal)-
harvested in 2017.

Extraction in MeOH in order to collect the hydrophilic
component, above all aminoacids and sugars

2. HS-SPME
Sampling: 1.50 g of hazelnut powder for Profiling
Temperature: 50°C

Time: 40 min with the pre-loading of the internal standard
Vial volume: 20 mL j

-

1- Methoximation by Methoxamine in Pyridine in order
to linearize the sugars, becoming able to react with the
sylilant agent

2- Sylilation by BSTFA

From Georgia (Ge), sample composed by

Fiber: DVB/CAR/PDMS; 50/30 um 2 cm . .. .
monocultivar hazelnuts (Anakliuri)-harvested in 2017.

Supelco Bellefonte Anakliuri hazelnuts (An)

— T g TN =T g

/ Reference compounds and solvents were purchased from

,_\ Sigma-Aldrich (Milan, Italy) /

3- GC-MS
GC Oven programming: 40°C(1’) to 180°C (10’) @ 3°/min
to 240°C (5")@15°/min

S/SL injector: 250°C Split ratio 1:5

Gas (Hlelium) flow: 1,2 ml/min

MS Transfer line: 270°C Mass Range: 35-350 m/z

/ PRIMARY METABOLITES
Exhaustiveness of extraction
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AMINOACIDS
L-Alanine
L-Asparagine
L-Aspartic acid
L-Cysteine
L-Glutamic acid
L-Glycine
L-Isoleucine
L-Leucine
L-Lysine
L-Methionine
L-Ornithine
L-Phenylalanine
L-Proline

L-Serine
L-Threonine
L-Tryptophan
L-Tyrosine
L-Valine
Pyroglutamic acid

N GCxGC-TOFMS
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SUGARS and POLYALCOHOLS
Glycerol

Erythrose
Erythritol
Xylitol
D-Fructose
D-Glucose
Mannitol
Glucitol
Myo-inositol
Saccharose
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ACIDS
Pyruvic acid
Lactic acid
Glycolic acid
Malonic acid
Acetoaceticacid
Phosphoric acid
Succinic acid
Glyceric acid
Fumaric acid
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ACIDS
Alpha OH Glutaric acid
Beta-OH-beta-methylglutaric acid
Cis -aconitic acid
Citric acid
Isocitric acid
Galactonic acid
Gluconic acid

2D - Medium polarity

i =y
oV1701 =y Agilent 6890 GC

unit coupled to
— 3 5973 MS detector
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Gamma aminobutyric acid
Malic acid
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Results and Discussion
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