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Eruca and food security in extra-planetary environments

Fateme Mousavi

Air and Space Physiology Research Group, Aerospace Research Institute (ARI), Ministry of Science, Research and Technology (MSRT), Tehran,
Iran, moosavi@ari.ac.ir

Abstract

Rocket (Eruca sativa) has been selected by NASA for growing in outer space and farming on Mars.
The present study studied the effect of the simulated vacuum environment on germination index,
protein content, total phenol and flavonoid and antioxidant activity of dry rocket seed was studied. In
order to simulate the vacuum conditions of space, the dry rocket seeds were placed in the vacuum
simulator chamber of space systems. The results showed a significant increase in the seed germination
index in the 5-day interval in the group under vacuum treatment. The content of total phenol in the
seeds under vacuum treatment showed a statistically significant increase compared to the seeds of the
control group. The seeds under vacuum treatment had a higher total protein content than the seeds of
the control group. The seed protein profile in the control and vacuum groups showed 10 distinct
protein bands in the molecular weight range of 4.47 to 67.46 kilodaltons, and the intensity of the bands
was different between the two groups. The increase in total protein content and the intensity of protein
bands in the dry state is rare as was observed in the present study. The results of the present study can
have important applications in the field of food security and seed storage in seed banks of the Earth as
well as extraterrestrial environments.

Keywords: vacuum, simulator, seed, mars, outer space, Eruca, rocket.
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Eruca sativa (5 days)
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1. DPPH: 2,2-Diphenyl-1-picrylhydrazyl
2.BSA: Bovine serum albumin

3. SDS- PAGE: Sodium dodecyl-sulfate
polyacrylamide gel electrophoresis
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