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The impact of color of artificial LED lighting on microgreen: a review 
 
Abstract. Microgreen is an emerging agricultural food product that its development can be close type 
system and rely on the presence of artificial lighting, such as LED. Present study aimed to sum up the 
artificial LED lighting impact on microgreen production. In general, there were three important 
variables of light for plant, i.e., light intensity, light duration/photoperiod and light quality. The effect 
of different LED color on microgreen yield and phytochemical content is also revealed in present 
review. The red, blue, combination of red and blue, green, white, yellow and UV-A light are 
numerous choice for optimal microgreen production. However, there is no one-to-all recommendation 
here, since the LED light suitability is depending upon the plant species and target of market. 
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Dampak warna pencahayaan buatan LED pada microgreen: ulasan 
 
Sari. Microgreen adalah produk pangan pertanian yang sedang marak dikembangkan dan dapat 
diproduksi dalam sistem tertutup dengan dukungan pencahayaan buatan seperti LED. Penelitian ini 
bertujuan untuk mereview dampak penggunaan pencahayaan buatan LED terhadap produksi 
microgreen. Pada umumnya, terdapat 3 peubah penting cahaya untuk tanaman yakni  intensitas 
cahaya, panjang hari/fotoperiodisitas dan kualitas cahaya. Pengaruh dari perbedaan warna LED 
terhadap hasil panen dan kandungan fitokimia microgreen dijelaskan pada artikel review ini. Lampu 
merah, biru, kombinasi merah dan biru, hijau, putih, kuning dan UV-A merupakan berbagai pilihan 
untuk produksi microgreen yang optimal. Namun tidak ada rekomendasi yang bersifat umum, 
karena kesesuaian LED bergantung pada faktor jenis tanaman dan target pasar.   
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Background 
 

Microgreen is a trending food that has begun to 
be developed and marketed in recent years 
(Riggio et al., 2019a; Kyriacou et al., 2017; Stoleru 
et al., 2016; Xiao et al., 2012). Microgreen is 
another step further than sprouts (Wallin, 2013; 
Verlinden, 2020), forming an immature plant 
with good taste, interesting color and tender 
texture that highly suitable to sandwich, salad 
and others healthy dishes (Renna et al., 2017; 
Xiao et al., 2016; Turner et al., 2020). Due to its 
importance, this food product is highly 
demanded by urban society. In addition, this 
product can be categorized as a functional food, 
since its ingredient can prevent certain diseases 
such as obesity, diabetes and cancer (Choe et al., 
2018).  

Microgreen of red amaranth (Amaranthus 
tricolor L.), China red rose radish (Raphanus 
sativus L.), and peppercress (Lepidium bonariense 
L.) are considered to have good to excellent level 
of nutritional quality and consumer acceptance 
aspect (Xiao et al., 2015). Additionally, some 
researchers have reported higher nutrient 
content in the form of microgreens compared to 
whole vegetables, such as in red cabbage 
(Brassica oleracea L. var. capitata), coriander 
(Coriandrum sativum L.), spinach garnet 
(Amaranthus hypochondriacus L), and green 
radish (Raphanus sativus L. var. longipinnatus) 
(Xiao et al., 2012), kale (Brassica oleracea var. 
sabellica), broccoli (Brassica oleracea var. italica), 
and cauliflower (Brassica oleracea var. botrytis) 
(Xiao et al., 2019), lettuce (Lactuca sativa) (Pinto et 
al., 2015), wheat (Triticum aestivum) and barley 
(Hordeum vulgare) (Niroula et al., 2019) as well as 
30 plant cultivars from the Brassicaceae family 
(Xiao et al., 2016).  

Aside its rich phytonutrient and minerals, 
microgreen is categorized as low harmful nitrate 
residue agricultural product so that more safe to 
consume in order to fulfil healthy diet 
requirements (Treadwell et al., 2010; Rajan et al., 
2019). Numerous plant species are exploited to 
be microgreen (Abellan et al., 2019; Benincasa et 
al., 2019; Di Gioia et al., 2017; Di Gioia et al., 2015;  
Xiao et al., 2016; Palmitessa et al., 2020), however, 
most of them are derived from Brassicaceae, 
Fabaceae and Poaceae famili. In addition, there 
is still open opportunity to exploit more species 
in leafy vegetables, fruity vegetables, and herbs 
as microgreen materials, especially any species 
locally found in Indonesia and Southeast Asian. 

The production of microgreen takes shorter 
time than conventional vegetables. The 
formation and fully opening of first true leaf is 
indicator of harvesting schedule for most of 
microgreen (Turner et al., 2020). The 
development of microgreen production in 
overseas is generally carried out in a closed 
room of a precision farming system, for example 
in a controlled culture laboratory (Riggio et al., 
2019b). The production system in a closed space 
requires the support of artificial light, alike light-
emitting diode (LED), due to the limitation of 
sunlight exposure. There is an urgency to have a 
brief review that sum up the artificial LED 
lighting effect on microgreen. 
 
 

Light in General 
 

Light is one of plant daily needs for their growth 
and development. The absence of light is only 
favourable in a short germination step, while at 
further stage it can bring detrimental effect of 
growth performances and yield. There are three 
variables of light that frequently reported to 
influence the plant growth and development, 
i.e., light intensity, quality, and 
duration/photoperiod. 

Light intensity is frequently indicated by 
photosynthetic photon flux density (PPFD) 
variable and expressed in the unit of µmol m−2 
s−1. Microgreen growth was optimally achieved 
in light intensity of 300 µmol m−2 s−1 (Jones-
Baumgardt et al., 2019) or 330–440 µmol m−2 s−1 
specifically for Brassica species (Samuoliene et 
al., 2013). Lower light intensity, in range of 110 
to 220 µmol m−2 s−1 was used to gain the α 
tocopherol and ascorbic acid content of 
microgreen (Samuoliene et al., 2013). For arugula 
(Eruca vesicaria ssp sativa), kale (Brassica oleracea 
var. sabellica), cabbage (Brassica oleracea var. 
capitata), (Kong et al., 2019), calibrachoa 
(Calibrachoa parviflora), marigold (Tagetes erecta 
Linn), geranium (Geranium sp.) and petunia 
(Petunia sp.) (Kong et al., 2018). The light 
intensity of 50-100 µmol m−2 s−1 is reported to 
have growth promotion effect. 

Another important light variable is light 
duration, also known as photoperiod, that is 
defined as the number of day to dark time. In 
tropical condition, the land is commonly 
exposed to 12 hours of day and 12 hours of dark. 
The combination of lower light intensity and 
longer lighting time resulted in a good yield as 
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indicated by a larger leaf area, while the higher 
light intensity followed by shorter lighting time 
tended to produce good quality of spinach as 
indicated by its nutritious and tasteful characters 
(Zou et al., 2020).  

Another variable is the light quality that 
could be indicated by the ratio between red and 
blue light. Light quality was reported to affect 
the growth, morphology, color, flavor, and 
nutrition of plant (Kyriacou et al., 2016). The 
effect of three mentioned light variables was 
through the alteration on morphogenesis, 
metabolic and photosynthetic apparatus 
functionality (Wang et al., 2017). In spinach, 
earlier study reported the order from the most to 
the least influential light factor as photoperiod, 
light intensity and light quality (Zou et al., 2020). 
However, previous study by Bian et al., (2015) 
reported opposite result than light quality was 
more complex effects than light duration and 
intensity. 

There is an absence of sunlight in close 
room agriculture system, therefore there is a 
need to set the artificial lighting for plant over 
there. The advantage of artificial light usage was 
the opportunity to make light customization by 
using specific spectral composition to meet plant 
need, leading to the gain of yield in both 
quantity and quality (Morrow, 2008). Light 
management was required to (i) achieve energy 
efficiency (Bian et al., 2015), and (ii) avoid the 
photo-negative effect such as high-light 
condition that could impede plant growth and 
eventually yield (Kopsell et al., 2012; Walters, 
2005). The choice of artificial light is important 
step to prepare good and nutritious microgreen. 
Earlier reports had been underlined the different 
content of phytochemicals in response to 
different LEDs supplementation (Samuoliene et 
al., 2011; Loedolff et al., 2017; Brazaityte et al., 
2015a; Rahmani et al., 2021). 

 

Red light 
Artificial red light in form of red LED is 

successfully proved to have positive effect on 
microgreen production and quality, i.e., growth 
stimulative and phytochemical accumulative 
effect, that seemed to be vary in differs genotype 
(species-dependent). The red light improved 
photosynthesis (Alrifai et al., 2019), leaf macro 
nutrient status (Brazaityte et al., 2018), hypocotyl 
length (Brazaityte et al., 2021) and the 
accumulation of certain phytochemical such as 
carotenoid in pea (Pisum sativum) (Wu et al., 

2007), red pak choi (Brassica rapa) and taksoi 
(Brassica rapa subsp. narinosa) (Choi et al., 2015); 
soluble solids and vitamin C in buckwheat 
(Fagopyrum esculentum) (Choi et al., 2015), 
mineral accumulation in lettuce (Lactuca sativa) 
(Amoozgar et al., 2017), basil (Ocimum basilicum) 
(Pennisi et al., 2019) and marigold (Tagetes erecta) 
(Sams et al., 2016). In addition, the lighting by 
using red LED, commonly with a wavelength of 
638 nm, was reported to elevate ascorbic acid 
and anthocyanin level in microgreen of purple 
mint (Perilla frutescens var. cripsa) (Brazaityte et 
al., 2013). Interestingly, this kind of light could 
be used to decrease the nitrate content on leaf, 
due to the amplification of nitrate reductase 
activity (Ohashi-Kaneko et al., 2007). 

 

Blue light 

In general, the blue light solely was also 
positively promote the plant growth through 
photosynthesis booster effect, leading to faster 
harvesting schedule (Yoshida et al., 2016). 
Moreover, the blue LED lighting was proved to 
be able to increase both the area and fresh 
weight of microgreen cotyledon, as well as the 
content of functional phytochemicals, such as  
anthocyanin, chlorophyll, phenolic content, and 
free radical scavenging activity (Lobiuc et al., 
2017), carotenoids (Samuoliene et al., 2017), 
glucosinolates, mineral elements (Kopsell and 
Sams, 2013; Kopsell et al., 2015), shoot tissue 
pigment (Kopsell et al., 2015), vitamin C and 
total soluble solids (Choi et al., 2015). 
Interestingly, Kopsell et al. (2014) reported the 
nutrient dense character in microgreen cultured 
under blue light. This nutrient rich condition 
was associated with the amplification of 
membrane transport activity and stomatal 
opening (Wu et al., 2007; Kopsell et al., 2014). To 
overcome nitrate residue issue in several case of 
leafy vegetable, the use of blue lighting 
treatment was strongly recommended to apply 
at 3 days prior harvesting schedule is reported to 
reduce nitrate content (Simanavicius and Virsile, 
2018). 

 

Combination of red and blue light 

Not only red and blue light solely, but also 
the combination of both lights was effective to 
reduce nitrate residue in vegetable plant 
(Ohashi-Kaneko et al., 2007). The combination of 
blue and red LED in one lighting board was 
popular practice in horticulture industry, 
including microgreens (Ying et al., 2020; Jones-
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Baumgardt et al., 2019; Massa et al., 2008). Earlier 
study showed the success of blue-red 
combination to enhance growth, yield, and 
pigment content in terms of chlorophyll and 
carotenoid (Madar et al., 2022). Previous study 
revealed red to blue light ratio of 95 : 5 and 85 : 
15 as the best option to have optimal cotyledon 
area and hypocotyl length in mustard (Brassica 
nigra) and kale (Brassica oleracea var. sabellica) 
microgreen (Ying et al., 2020). The red : blue light 
ratio of 85 : 15 was also reported to be success 
for increasing the fresh weight of Brasiccaceae 
microgreen (Jones-Baumgardt et al., 2019). 
Interestingly, the elevation of chlorophyll 
content in cucumber (Cucumis sativus) leaf was 
also reported to be the effect of blue light 
proportion improvement to 50% in the red : blue 
light combination treatment (Hogewoning et al., 
2010). Different proportion of blue to red light in 
the lighting equipment also caused different 
phytonutrient content on basil (Ocimum 
basilicum), pakchoi (Brassica rapa subsp. chinesis) 
and tatsoi (Brassica rapa subsp. narinosa) 
microgreens (Vastakaite et al., 2015). In more 
specific, the content of carotenoid on beet (Beta 
vulgaris subsp. vulgaris) microgreen could be 
increased by the blue light proportion 
improvement up to 33% in the combination of 
blue : red lighting (Samuoliene et al., 2017). 

 

Other lights 

Aside red, blue and combinations of both 
light, there were several studies reported the use 
of green, white, yellow and UV-A light. Green 
light with a wavelength of 520 nm was reported 
to gain the phytonutrient such as b-carotene in 
mustard (Brassica nigra) microgreens, (Choi et al., 
2015). Greenlight was also control the 
production of anthocyanin content in red and 
green leaf color of microgreen (Carvalho and 
Folta, 2016). White LED with a PPFD for about 
400–600 µmol m−2 s −1 was successfully increase 
the leaf crown biomass of lettuce (Lactuca sativa) 
(Lin et al., 2013). Aside plant biomass, white LED 
also alter the phytochemical composition, by 
increasing zeaxanthin content in mustard 
(Brassica nigra) microgreens (Kopsell et al., 2012) 
and soluble solids and vitamin C content in 
buckwheat (Fagopyrum esculentum) microgreen 
rather than dark/control treatment (Choi et al., 
2015). However, in certain case, the used of 
white LED solely is less effective strategy to 
improve yield and quality. The use of white and 
yellow were reported to less effective in 

reducing nitrate concentration rather than red, 
blue and combination of both lights (Ohashi-
Kaneko et al., 2007). Far red supplemented in 
white light resulted the significant gain on 
harvested weight of lettuce (Lactuca sativa) than 
only white light treatment (Li and Kubota, 2009).  

Another supplemental light ever reported 
on microgreen production is the Ultraviolet-A 
(UV-A) light. The UV-A is a range of light with a 
wavelength of 315 to 400 nm that could displays 
both inducer of inhibitor effect for plant growth 
and development (Verdaguer et al., 2016).  The 
application of UV-A at 366 and 390 nm was 
reported to increase the activity of antioxidant 
(Brazaityte et al., 2015b) and the content of 
ascorbic acid, anthocyanins and phenol of 
several microgreens (Brazaityte et al., 2015a). 
Similar finding by Vastakaite et al. (2015), also 
reported the antioxidant improvement as the 
impact of supplemental UV-A LED lighting on 
7-14 days prior to harvest. 
 
 

Conclusion 
 

Microgreen production under closed type 
system requires suitable artificial LED setting. 
The present study review several important 
variables of light for plant and the effect of 
different LED colors on microgreen yield and 
phytochemical content. The red, blue, 
combination of red and blue, green, white, 
yellow and UV-A light are numerous choice for 
optimal microgreen production. Determination 
of suitable LED color should be made by 
considering the species and targeted 
phytochemicals on cultivated microgreen.  

 
 

Acknowledgement 
 

Authors acknowledge the Faculty of 
Agriculture, Universitas Padjadjaran for 
supporting this team to achieve the student 
research funding scheme, in the name of PKM-
RE 2022. 
 

 

References 
 
Abellán, A., R. Domínguez-Perles, D.A. Moreno, 

and C. García-Viguera. 2019. Sorting out 
the value of cruciferous sprouts as sources 



Jurnal Kultivasi Vol. 21 (2) Agustus 2022 227 
ISSN: 1412-4718, eISSN: 2581-1380078 

Putri, E.A.D. et al. : The impact of color of artificial LED lighting on microgreen: a review 

of bioactive compounds for nutrition and 
health. Nutrients, 11(2): 1–22.  

Alrifai, O., X. Hao, M.F. Marcone, and R. Tsao. 
2019. Current review of the modulatory 
effects of LED lights on photosynthesis of 
secondary metabolites and future 
perspectives of microgreen vegetables. 
Journal of Agricultural and Food 
Chemistry, 67: 6075–6090.  

Amoozgar, A., A. Mohammadi, and M.R. 
Sabzalian. 2017. Impact of light-emitting 
diode irradiation on photosynthesis, 
phytochemical composition and mineral 
element content of lettuce cv. Grizzly. 
Photosynthetica, 55(1): 85–95.  

Benincasa, P., B. Falcinelli, S. Lutts, F. Stagnari, 
and A. Galieni. 2019. Sprouted grains: A 
comprehensive review. Nutrients, 11(2): 1–
29.  

Bian, Z.H., Q.C. Yang, and W.K. Liu. 2015. 
Effects of light quality on the accumulation 
of phytochemicals in vegetables produced 
in controlled environments: A review. 
Journal of the Science of Food and 
Agriculture, 95(5): 869–877.  

Brazaitytė, A., J. Jankauskienė, and A. 
Novičkovas. 2013. The effects of 
supplementary short-term red LEDs 
lighting on nutritional quality of Perilla 
frutescens L. microgreens. Rural Dev, 6: 54-
58. 

Brazaitytė, A., S. Sakalauskienė, G. Samuolienė, 
G., J. Jankauskienė, A. Viršilė, A. 
Novičkovas, ... and P. Duchovskis. 2015a. 
The effects of LED illumination spectra and 
intensity on carotenoid content in 
Brassicaceae microgreens. Food chemistry, 
173: 600-606.  

Brazaityte, A., A. Viršile, J. Jankauskiene, S. 
Sakalauskiene, G. Samuoliene, R. Sirtautas, 
A. Novičkovas, L. Dabašinskas, J. 
Miliauskiene, V. Vaštakaite, A. 
Bagdonavičiene, and P. Duchovskis. 2015b. 
Effect of supplemental UV-A irradiation in 
solid-state lighting on the growth and 
phytochemical content of microgreens. 
International Agrophysics, 29(1): 13–22.  

Brazaitytė, A., V. Vaštakaitė, A. Viršilė, J. 
Jankauskienė, G. Samuolienė, S. 
Sakalauskienė, ... and P. Duchovskis. 2018. 
Changes in mineral element content of 
microgreens cultivated under different 
lighting conditions in a greenhouse. In 
International Symposium on New 

Technologies for Environment Control, 
Energy-Saving and Crop Production in 
Greenhouse and Plant, 1227: 507-516. 

Brazaitytė, A., J. Miliauskienė, V. Vaštakaitė-
Kairienė, R. Sutulienė, K. Laužikė, P. 
Duchovskis, and S. Małek. 2021. Effect of 
different ratios of blue and red led light on 
brassicaceae microgreens under a 
controlled environment. Plants, 10: 1-20.  

Carvalho, S.D. and K.M. Folta. 2016. Green light 
control of anthocyanin production in 
microgreens. Acta Horticulturae, 1134: 13–
18.  

Choe, U., L.L. Yu, and T.T.Y. Wang. 2018. The 
science behind microgreens as an exciting 
new food for the 21st century. Journal of 
Agricultural and Food Chemistry, 66: 
11519–11530.  

Choi, M.K., M.S. Chang, S.H. Eom, K.S. Min, and 
M.H. Kang. 2015. Physicochemical 
composition of buckwheat microgreens 
grown under different light conditions. 
Journal of the Korean Society of Food 
Science and Nutrition, 44(5): 709-715.  

Di Gioia, F., C. Mininni, and P. Santamaria. 2015. 
How to grow microgreens. In Microgreens: 
Microgreens: Novel Fresh and Functional 
Food to Explore All the Value of 
Biodiversity; Di Gioia, F., Santamaria, P., 
Eds.; ECO-logica. Bari, Italy. 

Di Gioia, F., M. Renna, and P. Santamaria. 2017. 
Sprouts, Microgreens and ―Baby Leaf‖ 
Vegetables BT-Minimally Processed 
Refrigerated Fruits and Vegetables; Yildiz, 
F., Wiley, R.C., Eds.; Springer US. Boston, 
MA, USA.  

Hogewoning, S.W., G. Trouwborst, H. Maljaars, 
H. Poorter, W. van Ieperen, and J. 
Harbinson. 2010. Blue light dose-responses 
of leaf photosynthesis, morphology, and 
chemical composition of Cucumis sativus 
grown under different combinations of red 
and blue light. J. Expt. Bot., 61:3107–3117.  

Jones-Baumgardt, C., D. Llewellyn, Q. Ying, and 
Y. Zheng. 2019. Intensity of sole-source 
light emitting diodes affects growth, yield, 
and quality of Brassicaceae microgreens. 
HortScience, 54: 1168–1174. 

Kong, Y., M. Stasiak, M.A. Dixon, and Y. Zheng. 
2018. Blue light associated with low 
phytochrome activity can promote 
elongation growth as shade-avoidance 
response: A comparison with red light in 



228  Jurnal Kultivasi Vol. 21 (2) Agustus 2022  
ISSN: 1412-4718, eISSN: 2581-138 

Putri, E.A.D. et al. : The impact of color of artificial LED lighting on microgreen: a review 

four bedding plant species. Environmental 
and Experimental Botany, 155: 345–359.  

Kong, Y., K. Schiestel, and Y. Zheng. 2019. Pure 
blue light effects on growth and 
morphology are slightly changed by 
adding low-level UVA or far-red light: A 
comparison with red light in four 
microgreen species. Environmental and 
Experimental Botany, 157: 58–68.  

Kopsell, D.A. and C.E. Sams. 2013. Increases in 
shoot tissue pigments, glucosinolates, and 
mineral elements in sprouting broccoli after 
exposure to short-duration blue light from 
light emitting diodes. Journal of the 
American Society of Horticultural Science, 
138: 31–37.  

Kopsell, D.A., N.I. Pantanizopoulos, C.E. Sams, 
and D.E. Kopsell. 2012. Shoot tissue 
pigment levels increase in ―Florida 
Broadleaf‖ mustard (Brassica juncea L.) 
microgreens following high light treatment. 
Scientia Horticulturae, 140: 96–99.  

Kopsell, D.A., C.E. Sams, T.C. Barickman, and 
R.C. Morrow. 2014. Sprouting broccoli 
accumulate higher concentrations of 
nutritionally important metabolites under 
narrow-band light-emitting diode lighting 
J. Amer. Soc. Hort. Sci, 139: 469 – 477.  

Kopsell, D.A., C.E. Sams, and R.C. Morrow. 
2015. Blue wavelengths from led lighting 
increase nutritionally important 
metabolites in specialty crops. HortScience, 
50: 1285-1288.  

Kyriacou, M.C., Y. Rouphael, F. Di Gioia, A. 
Kyratzis, F. Serio, M. Renna, … and P. 
Santamaria. 2016. Micro-scale vegetable 
production and the rise of microgreens. 
Trends in Food Science and Technology, 
57A: 103– 115.  

Kyriacou, M.C., S. De Pascale, A. Kyratzis, and 
Y. Rouphael. 2017. Microgreens as a 
component of space life support systems: A 
cornucopia of functional food. Frontiers in 
Plant Science: 8–11.  

Li, Q. and C. Kubota. 2009. Effects of 
supplemental light quality on growth and 
phytochemicals of baby leaf lettuce. 
Environmental and Experimental Botany, 
67(1): 59–64.  

Lin, K.H., M.Y. Huang, W.D. Huang, M.H. Hsu, 
Z.W. Yang, and C.M. Yang. 2013. The 
effects of red, blue, and white light-
emitting diodes on the growth, 
development, and edible quality of 

hydroponically grown lettuce (Lactuca 
sativa L. Var. Capitata). Scientia 
Horticulturae, 150: 86–91.  

Lobiuc, A., V. Vasilache, M. Oroian, T. Stoleru, 
M. Burducea, O. Pintilie, and M-M. 
Zamfirache. 2017. Blue and red LED 
illumination improves growth and 
bioactive compounds contents in acyanic 
and cyanic Ocimum basilicum L. 
microgreens. Molecules, 22: 2111.  

Loedolff, B., J. Brooks, M. Stander, S. Peters, and 
J. Kossmann. 2017. High light bio-
fortifcation stimulates de novo synthesis of 
resveratrol in Diplotaxis tenuifolia (wild 
rocket) microgreens. Functional Foods in 
Health and Disease, 7: 859–872.  

Madar, A.K., T. Vargas-Rubóczki, and M.T. 
Hájos. 2022. Microgreen leaf vegetable 
production by different wavelengths. Acta 
Agraria Debreceniensis: 79-84.   

Massa, G.D., H.H. Kim, R.M. Wheeler, and C.A. 
Mitchell. 2008. Plant productivity in 
response to LED lighting. HortScience, 43: 
1951–1956.  

Morrow, R.C. 2008. LED lighting in horticulture. 
HortScience, 43(7): 1947–1950.  

Niroula, A., S. Khatri, R. Timilsina, D. Khadka, 
A. Khadka, and P. Ojha. 2019. Profile of 
chlorophylls and carotenoids of wheat 
(Triticum aestivum L.) and barley (Hordeum 
vulgare L.) microgreens. Journal of Food 
Science and Technology, 56: 2758–2763. 

Ohashi-Kaneko, K., M. Tarase, K.O.N. Noya, K. 
Fujiwara, and K. Kurata. 2007. Effect of 
light quality on growth and vegetable 
quality in leaf lettuce, spinach and 
komatsuna. Environmental Control in 
Biology, 45: 189–198.  

Palmitessa, O.D., M. Renna, P. Crupi, A. Lovece, 
F. Corbo, and P. Santamaria, P. 2020. Yield 
and quality characteristics of Brassica 
microgreens as affected by the NH4: NO3 
molar ratio and strength of the nutrient 
solution. Foods, 9: 677.  

Pennisi, G., S. Blasioli, A. Cellini, L. Maia, A. 
Crepaldi, I. Braschi, F. Spinelli, S. Nicola, 
J.A. Fernandez, C. Stanghellini, L.F.M. 
Marcelis, F. Orsini, and G. Gianquinto. 
2019. Unraveling the role of red:Blue LED 
lights on resource use efficiency and 
nutritional properties of indoor grown 
sweet basil. Frontiers in Plant Science, 10: 
1–14.  



Jurnal Kultivasi Vol. 21 (2) Agustus 2022 229 
ISSN: 1412-4718, eISSN: 2581-1380078 

Putri, E.A.D. et al. : The impact of color of artificial LED lighting on microgreen: a review 

Pinto, E., A.A. Almeida, A.A. Aguiar, and I.M. 
Ferreira. 2015. Comparison between the 
mineral profile and nitrate content of 
microgreens and mature lettuces. Journal of 
Food Composition and Analysis, 37: 38–43.  

Rahmani, F.A., S. Mubarok, M.A. Soleh, and 
B.M.P. Prawiranegara. 2021. Evaluasi 
kualitas nutrisi microgreen bayam merah 
dan hijau menggunakan cahaya buatan. 
Jurnal Kultivasi, 20: 168–174.  

Rajan, P., R.R. Lada, and M.T. MacDonald. 2019. 
Advancement in indoor vertical farming 
for microgreen production. American 
Journal of Plant Sciences, 10: 1397-1408.  

Renna, M., F.D. Gioia, B. Leoni, C. Mininni, and 
P. Santamaria. 2017. Culinary assessment of 
self-produced microgreens as basic 
ingredients in sweet and savory dishes. 
Journal of Culinary Science Technology, 15: 
126–142. 

Riggio, G.M., Q. Wang, K.E. Kniel, and K.E. 
Gibson. 2019a. Microgreens-A review of 
food safety considerations along the farm 
to fork continuum. International Journal of 
Food Microbiology, 290: 76–85.  

Riggio, G.M., S.L. Jones, and K.E. Gibson. 2019b. 
Risk of human pathogen internalization in 
leafy vegetables during lab-scale 
hydroponic cultivation. Horticulturae, 5: 1–
22.  

Sams, C.E., D. Kopsell, and R.C. Morrow. 2016. 
Light quality impacts on growth, flowering, 
mineral uptake and petal pigmentation of 
marigold. Acta Horticulturae, 1134: 139–
145.  

Samuolienė, G., A. Urbonavičiūtė, A. Brazaitytė, 
G. Šabajevienė, J. Sakalauskaitė, and P. 
Duchovskis. 2011. The impact of LED 
illumination on antioxidant properties of 
sprouted seeds. Open Life Sciences, 6: 68-
74.  

Samuolienė, G., A. Brazaitytė, J. Jankauskienė, 
A. Viršilė, R. Sirtautas, A. Novičkovas, ... 
and P. Duchovskis. 2013. LED irradiance 
level affects growth and nutritional quality 
of Brassica microgreens. Central European 
Journal of Biology, 8: 1241-1249.  

Samuolienė, G., A. Viršilė, A. Brazaitytė, J. 
Jankauskienė, S. Sakalauskienė, V. 
Vaštakaitė, A. Novičkovas, A. Viškelienė, 
A. Sasnauskas, and P. Duchovskis. 2017. 
Blue light dosage affects carotenoids and 
tocopherols in microgreens. Food 
Chemistry, 228: 50–56.  

Simanavicius, L. and A. Virsile. 2018. The effects 
of led lighting on nitrates, nitrites and 
organic acids in tatsoi. Research for Rural 
Development, 2: 95–99.  

Stoleru, T., A. Ionitᾰ, and M. Zamfirache. 2016. 
Microgreens—A new food product with 
great expectations. Romanian Journal of 
Biology, 61: 7–16 

Treadwell, D., R. Hochmuth, L. Landrum, and 
W. Laughlin. 2010. Microgreens: A New 
Specialty Crop. University of Florida IFAS 
Extension HS1164. Gainesville, FL. 

Turner, E.R., Y. Luo, and R.L. Buchanan. 2020. 
Microgreen nutrition, food safety, and shelf 
life: A review. Journal of Food Science, 85: 
870–882.  

Vaštakaitė, V., A. Viršilė, A. Brazaitytė, R. 
Sirtautas, and A. Novičkovas. 2015. The 
effect of blue light dosage on growth and 
antioxidant properties of microgreens. 34: 
25–36. 

Verdaguer, D., M.A.K. Jansen, L. Llorens, L. 
Morales, and S. Neugart. 2016. UV-A 
radiation effects on higher plants: 
Exploring the known unknown. Plant 
Science, 255: 72-81.  

Verlinden, S. 2020. Microgreens: definitions, 
product types, and production practices. 
Hortic. Rev. (Am. Soc. Hortic. Sci.) 47: 85–
124. 

Wallin, C. 2013. Growing Microgreens For Profit. 
Headstart Publishing, LLC. Anacortes, WA. 

Walters, R.G. 2005. Towards an understanding 
of photosynthetic acclimation. Journal of 
Experimental Botany, 56: 435–447.  

Wang, H., M. Gui, X. Tian, X. Xin, and J. Li. 2017. 
Effects of UV-B on vitamin C, phenolics, 
flavonoids and their related enzyme 
activities in mung bean sprouts (Vigna 
radiata). International Journal of Food 
Science and Technology, 52: 827–833. 

Wu, M.C., C.Y. Hou, C.M. Jiang, Y.T. Wang, C.Y. 
Wang, H.H. Chen, and H.M. Chang. 2007. 
A novel approach of LED light radiation 
improves the antioxidant activity of pea 
seedlings. Food Chemistry, 101: 1753–1758.  

Xiao, Z., G.E. Lester, Y. Luo, and Q. Wang. 2012. 
Assessment of vitamin and carotenoid 
concentrations of emerging food products: 
edible microgreens. Journal of agricultural 
and Food Chemistry, 60: 7644-7651.  

Xiao, Z., G.E. Lestera, E. Parka, R.A. Saftnera, Y. 
Luo, and Q. Wang. 2015. Evaluation and 
correlation of sensory attributes and 



230  Jurnal Kultivasi Vol. 21 (2) Agustus 2022  
ISSN: 1412-4718, eISSN: 2581-138 

Putri, E.A.D. et al. : The impact of color of artificial LED lighting on microgreen: a review 

chemical compositions of emerging fresh 
produce: Microgreens. Postharvest Biology 
and Technology, 110: 140–148.  

Xiao, Z., E.E. Codling, Y. Luo, X. Nou, G.E. 
Lester, and Q. Wang. 2016. Microgreens of 
Brassicaceae: Mineral composition and 
content of 30 varieties. Journal of Food 
Composition and Analysis, 49: 87–93.  

Xiao, Z., S.R. Rausch, Y. Luo, J. Sun, L. Yu, Q.  
Wang, and J.R. Stommel. 2019. Microgreens 
of Brassicacae: Genetic diversity of 
phytochemical concentrations and 
antioxidant capacity. LWT – Food Science 
and Technology, 101: 731–737. 

Ying, Q., Y. Kong, C. Jones-Baumgardt, and Y. 
Zheng. 2020. Responses of yield and 

appearance quality of four Brassicaceae 
microgreens to varied blue light proportion 
in red and blue light-emitting diodes 
lighting. Scientia Horticulturae, 259: 
108857.  

Yoshida, H., D. Mizuta, N. Fukuda, S. Hikosaka, 
and E. Goto. 2016. Effects of varying light 
quality from single-peak blue and red light-
emitting diodes during nursery period on 
flowering,photosynthesis,growth,and fruit 
yield of everbearing strawberry. Plant 
Biotechnology, 33(4): 267–276.  

Zou, T., C. Huang, P. Wu, L. Ge, and Y. Xu. 2020. 
Optimization of artificial light for spinach 
growth in plant factory based on 
orthogonal test. Plants, 9: 1-14.  

 


