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Morpho-physiological and nutritional responses
of Brassica microgreens to heavy ions:
an outlook on ionizing radiation from the REBUS project

V. De Micco, S. De Francesco, C. Amitrano, E. Vitale, G. Costanzo,
W. Tinganelli, M. Durante, C. Arena
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End-point

high

medium

_ Species

Variability of responses

ROS production, damage to
proteins and nucleic acids,
reduced growth and early
senescence

Decreased development and
altered metabolism

Occurrence of hormesis:
increased content of antioxidant

compounds, improved nutritional
value, stimulation of growth



* Radioresistance mechanisms %

(plant functional traits)
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* Impact on the ‘regeneration’ value

* Impact on nutritional value of
edible organs

Specific focus of the REBUS project

Species

Solanum lycopersicum L.
Cv microtom

i -
microgreens/sprouts
(i.e. Brassico ropa L.)
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Effects of high-LET (Linear Energy Transfer) ionizing radiation on morpho-anatomical traits
and antioxidant content of Brassica rapa L. subsp. sylvestris var. esculenta microgreens
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Experimental phases and analyses
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Growth
and
morphology
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12C Biochemical traits
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Antioxidant capacity
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b Conclusion

- IONIZING RADIATION
Negative outcomes Positive outcomes
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De Micco et. al. 2022.
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S Take-home message and further perspectives
e

=2 To identify threshold doses which maximize nutritional value
without biomass loss

=2 To assess whether the combined action of several radiation
sources have additional or compensatory effects

=2 Further experiments using other sources of radiation as well as
galactic cosmic ray simulators are desirable
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Part of the results presented here is based on the experiment Bio_08_DeMicco, which was performed at the SIS18
at the GSI Helmholtzzentrum fuer Schwerionenforschung, Darmstadt (Germany) in the frame of FAIR Phase-0
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