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Isotopes of nitrogen

14N = 7 protons + 7 neutrons

15N = 7 protons + 8 neutrons

99.636 %

0.364 %

14N

15N

Isotopic ratio:
R = 15N  /  14N



Isotopic fractionation

PROCESSS

14N

15N



15N reference is N from atmospheric air → δ15N air = 0 ‰

chemistry.stackexchange.com

Isotopic values

Isotopic Ratio Mass Spectrometer

https://chemistry.stackexchange.com/questions/74711/how-exactly-are-ions-in-a-mass-spectrometer-accelerated


Atmospheric N fixated by Haber-Bosch process
→ LOW δ15N (usually below 0 ‰)

N from plants or animals with multiples 
isotopic fractionation events
→ HIGH δ15N (usually between 3 and 8 ‰)



Sampling strategy

• 14 farms (7 couples organic/conventionnal)

• 20 fruits per farm

• 1 measure = 1 fruit

Confidence in their 
non-use of mineral fertilizer



Guadeloupe

Martinique

Ivory Coast
Ghana



Comparison of δ15N from conventional and organic

Tixier et al. 2022
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Key results

•We can segregate organic from conventional!

• Improved if a regional reference is established

•15 to 20 fruits are enough (may be improved with 
pooling fruits)



Perspectives

• Establishing a referential per producing regions

• Today, certification organizations can (shall ☺)  use 
this measure to help focusing their control in the field
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Thank you very much !


