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SUMMARY

Food traceability iIs a critical aspect that has gained increasing interest in the global food supply chain at the international level. Among traceability methods, chemical analysis of soil and related food brings
accurate results, where the interaction between soil and plants such as fruits can be represented. The soil versus fruit metal content is considered effective for food traceability related to geographical
conditions, and It has shown promising tracing accuracy.

Hungary Is the ninth-largest fruit producer in the EU, with about 1.27 million tonnes (3%) of total EU fruit production in 2020. Fruit output Is an essential part of Hungary's economy, and it contributes to
4.4% of the agricultural output in 2020. In accordance with the sustainable development goal, and in response to the food safety needs and challenges facing modern business and food production, the
GINOP project has been conducted to determine the fruit and vegetable origin grown in soils in Hungary. Based on the thorough soil and plant (apple and pear) sampling campaign in 6 regions, a model of
environmental factors influencing the traceability iIs proposed, highlighting differences between the geographies of fruit-producing regions. Our results are performed by a systematic series of activities
(experimental design, selecting sampling locations, developing sampling strategies and sample handling procedures, post-collection data processing, and advanced data analysis), indicating that the metal
element content Is applicable to distinguish the food geographies of fruits. Further origin tracing methods can be elaborated based on the analysis of a broader list of chemical elements studied, isotopic
ratios, or based on the various forms of chemical elements in the soil-plant system.
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STEP 4 — PRE-TREATMENT:

STEP 5 — LAB ANALYSIS:

The chemical composition of the soil and fruit
samples was measured by ICP-OES (Perkin
Elmer Optima 8000) and ICP-MS (Agilent
7500ce ICP-MS) techniques according to MSZ

DGTGAnO|yﬁCS STEP 6 — DATA ANALYSIS:

Data was structured into a GIS database.

Different analysis tools (exploratory data
mining, correlation analysis, clustering
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Metal element content is applicable to distinguish the tood geographies of fruits. Further origin tracing methods can be elaborated on the analysis of a broader list of chemical elements,

A model of environmental factors influencing the traceability of fruits is proposed. or isotopic ratios, or based on the various forms of chemical elements in the soil-plant system.
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