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LIGHT QUALITY/LIGHT INTENSITY/SPROUT/PHENOLIC CONTENT/ENZYME

ACTIVITY

Light is an important factor for growth, yield and quality of plants. Growing
plants under closed conditions, specific light intensity and light quality may be
required for maximum growth of each plant species. The objectives of this study were
1) to investigate effects of light quality and light intensity on seed germination and
phenolic content in sprouts and 2) to investigate the effect of light quality and light
intensity on growth, yield and the accumulation of antioxidant content in vegetables.
There were 2 experiments, the first experiment was conducted to study the effects of
light quality and light intensity on enzyme activity, seed germination and phenolic
content in sprouts. Sesame, sunflower, rice, mungbean and soybean seeds were
germinated under 3 LED (light-emitting diode) lights (white, red and red:blue) with 2
levels of light intensity (50 and 100 umol/m?/s) and a dark condition (control). The
results revealed that the red light at 100 pmol/m?/s tended to increase the o—amylase
activity and seed germination in sesame and rice. While seed germination in the
sunflower was enhanced under white LED at 50 umol/m? /s, seed germination of
mungbean and soybean exhibited no significant difference under the different light
treatments. In addition, red:blue light combination with 3 levels of light intensity

(145, 200 and 400 pmol/m?/s) were also tasted in rice, mungbean, sunflower and



sesame seeds. The light intensity of 145 pmol/m%s produced the highest seed
germination, fresh weight and phenolic content in ricé, sunflower and sesame
seedlings. However, all light intensities increased phenolic content in mungbean
compared to the dark condition. The second experiment was conducted to investigate
the effects of light quality and light intensity on growth, yield and the accumulation of
antioxidant content in 3 vegetables (Vietnamese coriander, marsh mint and green
oak). Treatments included the combination of 12 light qualities and 2 levels of light
intensity (140 and 160 pmol/m?%/s) and a white LED was used as a control. The results
indicated that each plant species required specific light quality and light intensity. The
ratio of 5:5 (red:blue) at 160 pumol/m?/s promoted growth, yield and antioxidant
content in Vietnamese coriander (phenolic content) and green oak (antioxidant
activity). In marsh mint, the highest fresh weight, dry weight, phenolic content and
antioxidant activity was found in the white LED at 140 pmol/m?/s.

The overall results demonstrated that the optimal combination of light
intensity and light quality could increase o—amylase activity and germination, as well
as, promote growth, yield and antioxidant accumulation in sprouts and vegetables;

however, the requirement of light conditions was specific to plant species.
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