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Effect of Blue Light Continuous Illumination on Flavonoid Synthesis

Soybean Sprouts

LI Na, ZHANG Xiao-yan, TIAN Ji-yuan, JIA Li, GONG Chun-yan, JU Xin, LIU Zi-li, CUI Jin
(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The effects of continuous blue light illumination on the growth and flavonoid synthesis of soybean sprouts were stud-
ied. Dark treatment was used as control. It turned out that compared with the dark, continuous blue light illumination for 36 h
significantly improved the content of Kaempferol and Daidzein in the cotyledon, and the expression of related genes CRY1,
CRY2 and IFS were significantly up-regulated. The Daidzein content in hypocotyls was increased gradually with the illumina-
tion time going on. As the extension of illumination time, the content of daidzein, genistein, genistin and kaempferol in-
creased and then decreased in the hypocotyls, which was significantly higher than those in the dark. Constant blue light treat-
ment for 6 and 24 h significantly increased the activity of phenylalanine ammonia lyase ( PAL) and chalcone isomerase
(CHI) , respectively. Moreover, continuous blue light treatment up-regulated the expression of flavonoid biosynthesis-related
structural genes (PAL, CHS, ANS, IFS) and decreased afterwards, while the expression of blue light receptor genes ( CRY1,

CRY2) increased progressively.
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Table 1 Major technical parameters of light spectral energy distribution under LED

J6 G RE R A R K PR 58 Jes
Light quality Light spectral energy distribution Ap/nm AA/nm Light intensity/ ( wmol+m =% +s 1)
D 100% 215 100% Dark — — —
B 100% W5 100% Blue 460 5 30 £ 3

Bl gtFENMNREE
Fig. 1 General view of LED light plot
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Table 3 Effect of blue light continuous illumination on the growth of soybean sprouts
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Incubation time/h Hypocotyl length/cm  Root length/em  Total fresh mass/g  Total dry mass/g Edible rate/% Water content/%
D-0 6.66 £0.34 h 9.63+£0.77 e 4.68 +0.18 d 0.64 £0.03 ¢ 79.81 £0.41 a 84.24 £0.06 e

D-6 7.65+0.39 f 10.12£0.99 e 4.89+0.10d 0.72 +0.04 ab 79.36 £0.21 ab 85.22 +0.56 d

D-12 8.36 £0.43 e 11.18 =1.21 d 4.91+0.10d 0.73£0.05 a 78.35 +£2.56 abe 86.86 £0.77 ¢
D-24 10.84 +0.40 b 13.67 1. 19 ¢ 6.09 £0.18 b 0.74£0.03 a 78.57 £0.52 abe 87.72£0.25 b

D-36 13.58 £0.48 a 15.96 +1.30 b 6.79£0.22 a 0.75+0.04 a 77.44 £0.84 ¢ 89.31+0.35a

B-0 6.66 £0.34 h 9.63+0.77 e 4.68 +0.18 d 0.64+0.03 ¢ 79.81 £0.41 a 84.24 £0.06 e
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Incubation time/h Hypocotyl length/ecm — Root length/cm Total fresh mass/g  Total dry mass/g Edible rate/% Water content/%

B-6 7.24£0.33 ¢ 11.08 £0.84 d 4.76 £0.17 d 0.67+0.05 b 78.82 £0.51 abe 85.35+0.65d
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B-36 9.47 £0.57 ¢ 16.68 +£1.45 a 6.49 +0.27 a 0.70£0.03 ab  73.04 +1.31 e 89.24 +0.03 a

FIFIAR R NG T RERIR 2253 .35 (P <0.05)

Values within a column followed by different lowercase are significantly difference at 0.05 level.
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Fig.2 Effect of blue light continuous illumination

on the growth of soybean sprouts
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Fig.3 Effect of blue light continuous illumination on flavonoid content in the cotyledon of soybean sprouts
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activities of PAL and CHI enzymes in soybean sprouts
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Fig.7 Effect of blue light continuous illumination on the expression of photoreceptor

genes and flavonoid structure genes in the cotyledon of soybean sprouts
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Fig.8 Effect of blue light continuous illumination on the expression of photoreceptor

genes and flavonoid structure genes in the hypocotyl of soybean sprouts
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