Can stable isotopes separate organic
from conventional bananas?
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Periodic Tahle
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Isotopes of nitrogen

14N = 7 protons + 7 neutrons

@ 99.636 %

0.364 %

5N = 7 protons + 8 neutrons

|Isotopic ratio:
R = 15N / 14N &
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Isotopic fractionation
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|Isotopic Ratio Mass Spectrometer

Magnet
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chemistry.stackexchange.com deflects lightest
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Isotopic values 0 (%0) = RsR_Rref x 1000

ref
15N reference is N from atmospheric air 2 6N air = 0 %o
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https://chemistry.stackexchange.com/questions/74711/how-exactly-are-ions-in-a-mass-spectrometer-accelerated

N from plants or animals with multiples
isotopic fractionation events
= HIGH 6*°N (usually between 3 and 8 %o)
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Sampling strategy

e 14 farms (7 couple

M onventionnal) Confidence in their
® non-use of mineral fertilizer

e 20 fruits per farm

* 1 measure =1 fruit
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Comparison of 8°N from conventional and organic

o
8 '
o 2
— B 7
o
32
= A
LO 3
e 2 !I.'
D_

| ! Tixier et al. 2022

‘ Ci ra d Conventional Organic Food Chemistry




Guadeloupe

* %%

o

O
IOO

g
o
O

¢
>

L Q

Po?d

_ : Conventional Organic
écirad

Tixier et al. 2022
Food Chemistry



& 11 Conventional

B Organic
6_
15, oy \ 4 4 @8——-J---- LW 4
0 "N (%o) 3
Mean +/- SD
2 - 2
C IC

Guad. Mart. Mart. I

IC Ghana

. Tixier et al. 2022
‘ C I ra d Food Chemistry




Food Research International 129 (2020) 108882

Contents lists available at ScienceDirect

Food Research International

journal homepage: www.elsevier.com/locate/foodres

(A)

&
. . . ., . . A N N N B N B B _§B B B &N _§B &N N =B §B | -----‘--------------I
Linking growing conditions to stable isotope ratios and elemer g -
ol . & L
compositions of Costa Rican bananas (Musa spp.) . @ " Franm_cade
L ] ® 1
Zhijun Wang®, Sara W. Erasmus®, Pieter Dekker™”, Boli Guo®, Jetse J. Stoorvoge . &«
: a,b,* . 2
Saskia M. van Ruth™"™ &
? Food Quality and Design Group, Wageningen University and Research, P.O. Box 17, 6700 AA, Wageningen, the Netherlands .. & & e & ® 3
" Wageningen Food Safety Research, Wageningen University and Research, P.O. Box 230, 6700 AE, Wageningen, the Netherlands e [ E= * ® 4
€ Institute of Food Science and Technology, Chinese Academy of Agriculture Sciences/Key Laboratory of Agro-products Quality and Safety Coni 31 .. ’
Process, Ministry of Agriculture and Rural Affairs, Beijing 100193, PR China % e ® 5
9 50il Geography and Landscape Group, Wageningen University and Research, P.O. Box 47, 6700AA, Wageningen, the Netherlands L I & &
- @ . ® ® 6
o & * I ®
B\Q, fio) L @& ® 7
Z 2 . e s o a " ®
o) & ® 8
‘-:P il & & *
O & @ L o ® 9
?] * .o T @ * 10
" L
* - 11
® i ® 12
& &
@ ® 13
& ® 14
11 & .
. . ® 15
o
&
27 26 25
~13
8 “C(%o)

Wang et al. 2020 Food Research International




[ foods

Article

Preliminary Study on Tracing the Origin and Exploring the
Relations between Growing Conditions and Isotopic and
Elemental Fingerprints of Organic and Conventional Cavendish
Bananas (Musa spp.)

Zhijun Wang (¥, Sara W. Erasmus ! and Saskia M. van Ruth 1%*

banana pulp and peel samples collected from different countries and related growing conditions.

. Monthly Mean Annual Rainfall Production
Farm = Pulp ()  Peel ()  Altitude (m) Temperafure °O) (mm/Year) System
CO1 12 6 66 23.2 1837 Conventional
CR1 12 6 726 234 2857 Conventional
CR2 12 6 47 24 .4 5014 Conventional
CR3 12 6 24 26.3 1837 Conventional
DR1 12 6 65 26.7 925 Organic
DR2 12 6 27 26.7 925 Organic
EC1 12 6 32 229 1511 Organic
EC2 12 6 22 26.5 843 Conventional
PA1 12 6 20 19.7 3679 Conventional
PE1 12 6 40 24.1 200 Organic
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815N System

29b 408 Conventional
~091'+09  Conventional
114 +15  Conventional
—05¢f+ 0.6 Conventional
A9 + 04 ‘Organic
632 +1.3 Organic
A5 + 0.6 Oreanic
~04% £ 0.2  Conventional
0.0 9¢f 4+ 0.1 Conventional
Mz +03 Organic
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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)
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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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Isotopes Don’t Lie, differentiating organic from conventional banana (Musa =&
AAA, Cavendish subgroup) fruits using C and N stable isotopes
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