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Responses of Brassica microgreens to LED light spectra
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ABSTRACT: Microgreens are seedling-stage vegetables that contain higher nutrition values than their respective
mature stage. Hence, they are being popular among health-loving consumer and their production in controlled
environment condition by using LED lighting has already begun. Light spectrum is the critical factor affecting the
growth and quality of produces grown under artificial lighting. Hence, the objective of this study is to investigate the
effects of light spectra on growth and some health-benefit phytochemicals of 3 brassica microgreens namely;,
Broccoli, Arugula and Purple kohlrabi. Three studies were conducted for each brassica microgreen by using a
randomized completely block design with 3 replications and 6 LED light spectrum treatments consisting of white,
red, blue, and red and blue with ratio of 2:1, 1:1 and 1:2, respectively. The light intensity and photoperiod were
controlled at PPFD 150 umol-m™s™" for 12 h per day. The air temperature was controlled at 25 °C and the relative
humidity and CO, concentration in the grow room ranged between 65-80% and 350 +50 ppm, respectively. All
microgreens were harvested 12 days after sowing. The results revealed that red light gave the highest height, fresh
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weight and dry weight while white light gave the highest chlorophyll content for all microgreen species. Light
spectrum with high blue light proportion promoted vitamin C and DDPH antioxidant capacity. Nevertheless, the
optimum light spectrum promoting carotenoids and phenolic compounds varied with microgreen species.
Keywords: plan factory; light emitting diodes; pigments; vitamin C; antioxidants
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Table 1 Light intensity (umol-m™-s™") and percentage of red, green and blue light for each of LED light spectrum

treatments used in the experiment

Light spectrum PPFD (umol-m™s) Percentage by light intensity

treatments Red Green Blue Total Red Green Blue
White (W) 65.78 36.04 49.50 151.3 43 24 33
Red (R) 152.3 0.336 0.079 152.7 100 0 0
R2B1 99.96 0.375 50.30 150.6 67 0 33
R1B1 81.52 0.492 73.63 155.6 50 0 50
R1B2 51.54 0.667 98.77 151.0 33 0 67
Blue (B) 0.267 0.835 151.7 152.8 0 0 100

(a) (b)
Figure 1 a) the vertical growing tier equipped with LED lighting fixture and b) Light spectra of LED treatments namely,
W (white), R (Red), R1B1 (R:B = 2:1), R1B1 (RLB = 1:1), R1B2 (R:B = 1:2) and B (blue)
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Figure 2 Height (a-c), shoot fresh weight (d-f) and shoot dry weight (g-i) of broccoli, arugula and purple kohlrabi
microgreens respectively as affected by 6 LED light spectra namely, w (white), R (red with maximum peak
at 650 nm), B (blue with maximum peak at 450 nm), R2B1 (R:B = 2:1), R1B1 (R:B = 1:1) and R1B2 (R:B = 1:2),

the error bar indicating the standard error (n = 3)
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Figure 3 Chlorophyll a (a, b, c), chlorophyll b (d, e, f) and chlorophyll a+b (g, h, i) of broccoli, arugula and purple
kohlrabi microgreens respectively as affected by 6 LED light spectra namely, w (white), R (red with maximum
peak at 650 nm), B (blue with maximum peak at 450 nm), R2B1 (R:B = 2:1), R1B1 (R:B = 1:1) and R1B2 (R:B

= 1:2), the error bar indicating the standard error (n = 3)
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Figure 4 Carotenoid (a—c) and vitamin C (d —f) of broccoli, arugula and purple kohlrabi microgreens respectively as
affected by 6 LED light spectra namely, , w (white), R (red with maximum peak at 650 nm), B (blue with
maximum peak at 450 nm), R2B1 (R:B = 2:1), R1B1 (R:B = 1:1) and R1B2 (R:B = 1:2), the error bar indicating

the standard error (n = 3)
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Figure 5 DDPH scavenging activity (a—c) and total phenolic compound (d—f) of broccoli, arugula and purple kohlrabi
microgreens respectively as affected by 6 LED light spectra namely, w (white), R (red with maximum peak
at 650 nm), B (blue with maximum peak at 450 nm), R2B1 (R:B = 2:1), R1B1 (R:B = 1:1) and R1B2 (R:B = 1:2),

the error bar indicating the standard error (n = 3)
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