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AIM 

There is a growing interest in agricultural products that combine safety and quality
characteristics with a clear regional identity. Strawberries (Fragaria x ananassa Duch., cv.
ˈAlbionˈ) are a very popular fruit among consumers, either as fresh produce for
consumption or for processing, e.g., into juices. Albion strawberries were grown in the
greenhouse of the private company Jagodar-HB in Donja Lomnica, Zagreb, Croatia in
2021. The planting was carried out during November 2021, they were grown on coconut
fibers and normally supplemented. In this, work we wanted to find out if the isotopic ratio
of stable C and N isotopes changes after processing strawberry fruit into juice and by-
products. Strawberries were harvested at two stages of ripeness (75% vs. 100%).

CONCLUSION

From the results, it is evident that the δ value for
13C was constant regardless of the interventions
performed in the juice samples and the ripening
stage, while the δ 15N values in the by-products
decreased compared to juice or pulp at both
ripening stages.
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MATERIAL AND METHOD

To determine the isotopic profile and authenticity of a strawberry sample, we determined
(measured) the ratios of the stable isotopes of the elements 13C/12C and 15N/14N. The
representation of these isotopic elements was fixed when planet Earth formed on a global scale,
and their composition or ratios have not changed since. Subtle variations in the isotopic
composition of materials can be caused by biological, chemical, and physical processes. Isotopic
ratios were obtained by analysing freeze-dried samples of strawberry juice, by-products, and
pulp using the device EA-IRMS (elemental anlyser isotope ratio mass spectrometry), Thermo
Scientific, type: LC-EA-IRMS. The isotopic ratios are reported in the delta notation as part per
thousand (‰).Samples were analyzed against in house reference material calibrated by the
certified reference materials VSLAP2 and VSMOW2 obtained at International Atomic Agency,
Vienna, Austria. All analyses were normalised against the following reference materials: IVA -
CASEIN (δ13C = -26.980 ± 0.05‰, δ15N = 5.830 ± 0.07‰) and Urea (Elemental Microanalysis
Ltd.), (δ13C = -36.540 ± 0.18‰, δ15N = -2.350 ± 0.09‰) . Mean values were calculated from
triplicate analyses. Measuring contitions are shown in Table 1.

Figure 1. Strawberry fruit (Fragaria x ananassa Duch. cv. ˈAlbionˈ) harvested at 

the stage of technological ripeness (A) and at the stage of full ripeness (B)
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Measuring conditions
Furnace temperature                     1020 °C

Oven temperature                           50 °C
Carrier flow                                  180 ml/min
Oxygen flow                                    250 ml/min
Reference flow                                   70 ml/min
Measuring time                                  350sec

RESULTS & DISCUSSION

The results of the determination of isotope ratio are expressed as mean ± standard error and 

for the δ value 13C they were constant (-23.65 ± 0.15) regardless of the interventions 

performed in the juice samples and the ripening stage, while the δ 15N values in all samples 

were (5.09 ± 0.82) and for the by-products decreased compared to juice or pulp at both 

ripening stages (4.37 ± 0.74) and (3.94 ± 0.15) for 75% and 100%, respectively. . Also, 

results of δ 15N values in this work are in compliance with results for δ 15N values for 40 

samples of strawberries collected  and analysed as it is shown in Figure 2. were δ 15N 
values were (5.56 ± 2.38).

Figure 2. sampling places in Zagreb area

Figure 3. Schematics of the experiment
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