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Effect of Frequency Doubled Nd: YAG Laser on Isoflavone of
Soybean Seeding
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Abstract The pullulation ratio of the soybean, the content of the isoflavone for the cotyledon and laminae, and the
mean height of the soybean seedling affected by a frequency doubled Nd: YAG 532 nm laser for different power density
and time are presented in this paper. The mechanism is discussed from the activity of a phenylalanine ammonia-lyase
(PAL) as an initial enzyme for synthesizing the isoflavone and the efficiency of the photosynthesis. The results show
that the activity of the PAL and the products of the photosynthesis such as the soluble sugar, the sucrose, and the
amylum are all increased after the soybean seed being irradiated by laser,in which the best result is occurred at 15

mW/mm® of laser for 5 mins. At the same time, the efficiency of the photosynthesis of the soybean seedling is
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increased, which promotes the enormous accumulation of the isoflavone.
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Fig. 1 Effect of the frequency doubled Nd: YAG laser

irradiation on the pullulation ratio of the soybean
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Fig. 2 Effect of the frequency doubled Nd: YAG laser

irradiation on the mean height of soybean seedling
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Fig. 3 Effect of the frequency doubled Nd: YAG laser
irradiation on the content of isoflavone in the
cotyledon of soybean seedling
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Fig. 4 Effect of the frequency doubled Nd: YAG laser

irradiation on the content of isoflavone in the
laminae of soybean seedling
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Table 1 Effect of the pretreatment by the frequency doubled Nd: YAG laser at power density of 15 mW/mm?*

on the photosynthesis’'s efficiency of the soybean seedling

Products Sources CK 1 min 3 min 5 min 7 min
Amylum /(mg/g) Cotyledon  50.1240.61 51.7940.67 52.46+0.74 55.6940.72 54.46+0.75
Sucrose /(mg/g) Cotyledon 18.0240.03 19.8640.02 21.45%£0. 04 24.56+0.03 23.24+0.02

Soluble sugar /(mg/g) Cotyledon 41.87+0.67  43.09+0.54 44.26+0.62 45.56+0.67  45.05+0.59
Amylum /(mg/g) Laminae 49.76+0. 47 49.924+0. 64 50.08+0.58 52.05+0. 64 50.94+0. 69
Sucrose /(mg/g) Laminae 15.4640.02 16.0240.02 16.8740.03 18.924+0.03 17.05£0.02

Soluble sugar /(mg/g) Laminae 39.0940.42  39.8440.44  40.4240.55  40.9240.56  40.37740.49
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Table 2 Effect of the pretreatment by the frequency doubled Nd: YAG laser at power density of 15 mW/mm?®

on the PAL activity of the soybean seedling

PAL activity Sources CK 1 min 3 min 5 min 7 min
DD,y /(g ' emin™ ') Cotyledon 1. 83 1.8940.12 2.02+0.11 2.4940.17 2.3540.15
ODyy /(g ' emin™ ') Laminae 1. 81 1.83+0.11 1.87%£0.13 2.45%0. 14 2.2040.18
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Table 3 Effect of 5 mins pretreatment by the frequency doubled Nd: YAG laser at power density of 15 mW/mm®

on the photosynthesis’s efficiency, the activity of PAL, and the isoflavone of the soybean seedling

Amylum Sucrose Soluble sugar PAL activity ODay, Isoflavone
Category Sources )
/(mg/g) /(mg/g) /(mg/g) /(g 'emin 1) /(pg/g)
CK Cotyledon 1. 83 645 18.02 41. 87 1. 83
Laminae 1. 81 150 15. 46 39.09 1. 81
Laser irradiation Cotyledon 2.49 668 23.24 45. 05 2.49
group Laminae 2.45 170 17.05 40. 37 2.45
Cotyledon 11. 11 19.03 5.71 36. 07 3.5
Weight percent /% )
Laminae 4. 60 9.12 3.40 35. 36 13.3
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PR R A bR P 15 mW/mm?® BOBAL A TE SR AR TR R A ] R B A 3 R
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