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- /
Soriana B. Nicotral.2, M. Rovira3, L. Lipan3, A. Romero3, A. Soler?, F. Guardiolal? A. Tres'2, M. Rosell?, S. Vichil2

IDepartament de Nutricio, Ciencies de [Alimentacio i Gastronomia, Campus De [Alimentacio Torribera, Facultat de Farmacia i Ciencies de [Alimentacio, Universitat de Barcelona, Santa Coloma de Gramenet, Spain.
2Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona, Santa Coloma de Gramenet, Spain.
JInstitut de Recerca i Tecnologia Agroalimentaries (IRTA), Constanti, Spain.

1Grup MAIMA, SGR Mineralogia Aplicada, Geoguimica i Hidrogeologia (MAGH), Departament de Mineralogia, Petrologia i Geologia Aplicada, Institut de Recerca de [Aigua (IdRA), Facultat de Ciencies de la Terra

Universitat de Barcelona, Spain.
BACKGROUND a« AIMS

e Almonds are a high-value food. Their quality and sensory traits depend on their geographical This study aims to evaluate GC-MS metabolic
and botanical origin, which makes the supply chain vulnerable to origin fraud.

« Metabolic fingerprinting of the unsaponifiable fraction by GC-MS captures broad fingerpriptin.g of the unsarfonifia.bl.e fraction for almf)nd
chemical information related to cultivar and environment, offering strong potential for origin and authentication (geographical origin and cultivar) using

varietall authentication. [Il(] | I - y | . | PLS-DA with external validation, and to assess the
e Stable-isotope markers and trace-element profiles provide complementary information contribution of stable-isotope markers (bulk 60 and

and can strengthen geographical discrimination when used together. 1y o 12
e Classification models (e.g., PLS-DA) are used to evaluate these data streams and assess their fatty acids’ 6°H, 6'°C ) and trace-element content (B, Rb,

performance for authentication. Sr) to geographical discrimination.
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MATERIALS AND METHODS CULTIVAR AUTHENTICATION
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GEOGRAPHICAL AUTHENTICATION RESULTS CULTIVAR AUTHENTICATION
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: Q2= 0.6818; ANOVA p value < 0.05 [ N ° I n=76; 6LV; RMSEcv= 0,25013; i
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Multi-isotopic analysis: (0180; 02H, 013C of fatty acids)
e S Correct class o
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By
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Ko oo ° Metabolic fingerprinting of the unsaponifiable fraction by GC-MS showed promising
g 4 ® o O TN N N N N N N S -~ - = P -
¢ %, o I n=80; 7LV; RMSEcv= 0.229; : results for both geographical (91%) and cultivar (90%) classification,
1\ Q2= 0.455; ANOVA p value < 0.05 I demonstrating its versatility for simultaneous origin and varietal authentication.
) | | | | N e 7 . . . . . . i i
; ; : ; Selected isotopic analysis alone achieved 71% accuracy, but its combination with the
elemental content of B, Rb, and Sr significantly enhanced the model’s performance,
Multi-isotopic + elemental analysis (B, Rb, Sr) resulting in 100% correct classification.
| = Correct class Overall, integrating metabolic, isotopic, and elemental data significantly
, i i o i . - mgm - -
, External validation (mean, % of assigned) improves the reliability and robustness of authentication methods.
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