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Hydroponic Techniques for Higher Lutein and Lower Nitric Acid in Spinach

Achieved by Combined Control of LED Lighting and Nutrient Culture

Masato Shimoyama  Yoko Mizota

Shinichi Takahashi

Abstract

Spinach is a popular and nutritious leafy vegetable enriched with a carotenoid that is Iutein. Lutein is a
functional ingredient that protects the retina from oxidative damage caused by UV; additionally, it can prevent
age-related macular degeneration and cataract. In field cultivation, the lutein content of spinach is significantly
affected by the season and cultivation location. Meanwhile, the effect of nitric acid in vegetables on human
health has been indicated. High nitric acid content causes flavor deterioration. In this study, an indoor hydroponic
culture system with LED lighting is used to control the contents of lutein and nitric acid simultaneously. A stable
production of spinach with increased lutein and reduced nitric acid contents is achieved by applying irradiance
control using white LEDs as well as the use of a limiting media solution
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