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The effect of simulated space vacuum conditions on some biochemical

and physiological responses of quinoa
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Quinoa seed (Chenopodium quinoa Willd.) is considered a unique food source due to its rich protein content and high
antioxidant activity. In the present study, the response of protein content, phenol, flavonoid, antioxidant capacity, and
the germination index of its seeds to simulated vacuum conditions of space was evaluated with the aim of selecting the
quinoa seeds to send to space. The results showed a significant increase in the seed germination index of the vacuum-
treated group compared to the control group. Total phenolic and flavonoid content was higher in vacuum-treated seeds
compared to the control group. Vacuum conditions significantly increased the antioxidant capacity of quinoa seeds. The
total seed protein content in the vacuum-treated and control groups was 25 and 35 mg/ml, respectively. The seed protein
profile showed 13 distinct protein bands in the molecular weight range of 15 to 70 kilodaltons. The intensity of protein
bands was significantly different between vacuum treatment and control groups. Extraction of water and oil from the
seeds under vacuum conditions and structural changes in the seed coat can be the causes of different biochemical and
physiological responses of quinoa seeds in the present study.
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Figure 7. Comparison of the relative area (Area) obtained by densitometry (intensity measurement) of protein bands
1 to 13 between the control and vacuum treated groups.
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