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The aim of our studies was to optimize lighting spectrum for the growth and nutritional quality of Brassica microgreens under 

various combinations of light-emitting diodes (LEDs).    

Materials and methods. Microgreens such as mustard (Brassica juncea L., ‘Red Lion’), red pak choi (Brassica rapa var. 

chinensis, ‘Rubi F1’), tatsoi (Brassica rapa var. rosularis) were grown in phytotron chambers to harvest time (10 days) in a peat 

substrate. There determined such growth parameters as hypocotyl length, height, leaf area, fresh and dry weight and nutritional 

quality parameters as ascorbic acid, anthocyanins, phenolic compounds, tocopherols, carotenoids, non-structural carbohydrates, 

nitrates in fresh leaf sample (FW) and chlorophylls and flavonols using flavonols and chlorophyll meter Dualex 4. Day/night 

temperature 21/17°C, 16 h photoperiod and ~70% relative air humidity was maintained. A system of high-power solid-state 

lighting modules with the basal 455, 638, 665 and 731 nm LEDs were used in the experiments and supplemented by 520, 595, 

622 nm LEDs. Photosynthetically active flux density (PPFD) level was maintained at 300 µmol m2 s1.  
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Conclusions. Our results showed that although studied plants were of the same family, but a different light spectrum had 

diverse effects on the growth and nutritional quality of microgreens. Supplemental 622 nm light have positive effect on all growth 

parameters of tatsoi and increased fresh and dry weight of mustard. Meanwhile, supplemental LEDs of different spectrum had 

no effect on red pak choi growth. Different supplemental light spectrum had a positive impact on different compounds of 

nutritional quality. For example, nitrates content in Brassica  microgreens mostly decreased, when  supplemental green 520 nm 

light was applied. Such illumination increased chlorophylls content in mustard and red pak choi. Supplemental orange 622 nm 

light increased content of anthocyanins in these plants and content of non-structural carbohydrates in mustard and tatsoi. 

Positive effects on total phenols and DPPH free-radical scavenging capacity in mustard and tatsoi had supplemental 595 nm 

light. Summarizing the results it can be stated that for such plants as microgreens, where external and internal quality is 

important, would be appropriate to design LEDs systems with few supplemental spectral components, but this requires further 

study.    

Results 
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