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Table 1. Average germination percentage of mung bean, wheat, and clover seeds under three
temperature levels and two photoperiods

4igS Celw 17 09y gd el Yo g 4 gid O
Species Photoperiod 16 h Photoperiod 12 h Temperature
°C
Mung bean L Moderate Lo (a5 a3 Ja.gﬁ;f—,‘,SLow—moderate(slow (23)
increase)

Mung bean il Very highyt L. Highvy, 28
Mung bean sl Sharp decrease s, zals Considerable decreasea>g¢ LG zals 31
Wheatpass Moderate—to-highyb « o, Lawgie Moderate Ly 23
Wheatpass Very hight L Highvyy, 28
Wheatpous Low b Moderate—to-1ow ol 4 5, bawgie 31
Clover ,ocs Moderate Lz Low b 23
Clover ,os Very hight L Highv, 28
Clover o Sharp decreasea,os ol Sharp decreasessos zals 31
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Table 2. Effect of temperature on antioxidant indices of sprouts in a hydroponic system

PR (°C)ea DPPH (umol Js S JS aigi g
Species TE/g DW) Total Phenolic Content Total Flavonoid
(mg GAE/g DW) Content (mg CE/g DW)

Mung bean Jile 23 1.2+42.6b 0.012 £1.92b b 0.004 £+ 0.83b
Mung bean Jile 28 1.6 £58.3a 0.010 £2.47b 0.005 + 1.15b
Mung bean (il 31 1.5+40.4b 0.008 +1.38b 0.015+0.75b
Wheat (,.\.'S 23 1.4 +39.8b 0.006 + 1.76b 0.008 + 0.68b
Wheat (,.\.'S 28 18+52.7a 0.009 £ 2.34a 0.007 +1.20b
Wheat e;ﬁ 31 1.3+38.1b 0.007 £1.70b 0.009 £1.17b
Clover i 23 1.6 £39.9b 0.010 £ 2.00b 0.007 £ 1.10b
Clover i 28 1.9 +56.3a 0.011 £ 2.70a 0.010 £ 2.20b
Clover i 31 15+44.8b 0.007 £2.03b 0.004 = 0.90b
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Table 3. Effect of light type on total phenolic content in sprouts

(Species) ;2 (Light type) .5 ¢ Total Phenolic C(ieﬁ:(mg GAE/g DW)
(Mung bean) L (White) oo 0.09 + 2.05b
(Mung bean) sl (Red-blue) ;s 0.11 + 2.56a
(Wheat) pous (White) a.au 0.07 £1.92b
(Wheat) poss (Red-blue) ;0,8 0.09 +2.38a
(Clover) o (White) a.aw 0.08 + 2.25b
(Clover) jos (Red-blue) ;0,38 0.12+2.81a
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Table 4. Effect of light type on total flavonoid content in sprouts
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Table 5. Effect of light type and temperature on antioxidant enzyme activities in sprouts
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Table 6. Correlation coefficients among antioxidant indices in sprout
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Abstract

Environmental temperature and light characteristics, particularly photoperiod duration and radiation
spectrum, are critical determinants of seed germination and physiological regulation. Edible sprouts gain
prominence in nutrition due to their rich content of phenolic compounds, flavonoids, and antioxidant
enzymes This research investigated the effect of three temperature levels (23, 28, and 31 C), two
photoperiods (12 and 16 hours), and two LED light types (white and red-blue) on the germination
indices and antioxidant characteristics of mung bean, wheat, and clover sprouts grown hydroponically.
Seeds were cultivated in a system using distilled water and aerated Hoagland nutrient solution on mesh
trays, ensuring controlled ventilation and environmental conditions. The experiment followed a
completely randomized factorial design with three replications. Measurements included germination
percentage, antioxidant capacity (DPPH), total phenol, total flavonoid content, and the activity of
catalase and peroxidase enzymes. Results demonstrated that temperature and light significantly
influenced the physiological and biochemical responses of the sprouts. The 28" C temperature yielded
the highest germination across all three species. Wheat exhibited greater stability compared to mung
bean and clover at 31' C, while clover showed delayed germination at 23°C. The red-blue light combined
with the 16 hour photoperiod significantly increased antioxidant indices overall. Species patterns were
mung bean displayed the highest antioxidant enzyme activity, wheat possessed the highest flavonoid
content, and clover yielded the highest total phenol content. These findings show the need to harmonize
temperature, light quality, and photoperiod regulation to optimize germination efficiency and enhance
the overall nutritional value of these functional food sprouts.

Keywords: Total phenol; Total flavonoid; Antioxidant activity; Catalase and peroxidase; DPPH
assay
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