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Study on selenium enrichment of genetically modified soybean and selenium
species distribution analysis
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ABSTRACT: Objective To study the selenium enrichment of genetically modified soybean, selenium com-
pound species distribution and transformation before and after enrichment. Methods The total selenium con-
tent in genetically modified soybean were detected by inductively coupled plasma-mass spectrometry. Ex-
tracted with protease, selenium species of selenate [Se(VI)], selenite [Se(IV)], selenomethionine (SeMet) and
selenocystine (SeCys) in genetically modified soybean were detected using high performance liquid chromato-
graphy-inductively coupled plasma-mass spectrometry (HPLC-ICP-MS). The changes of total selenium content
in different parts of the soybean plant and distribution of transformation of selenium species based on the con-
trast test, which were made by potted planting, were also studied. Results The genetically modified soybean
had a better enrichment on selenium, with the selenite uptaken by soybean plant partly being converted into se-

lenomethionine and selenocystine. Conclusion The analysis of distribution and transformation of selenium
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and its species will push forward the evaluation of food safety risks and the development of biological utiliza-

tion of genetically modified soybean.

KEY WORDS: genetically modified soybean; selenium species; enrichment; high performance liquid chro-

matography-inductively coupled plasma-mass spectrometry
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Table 1 Comparison of selenium content of each part of soybeans between concentration group and the control group
after planting (mg/kg, n=6)

0.100+0.006 0.285+0.012 0.108+0.004 0.069+0.003

2.373+0.062 0.963+0.018 3.468+0.079 1.041+0.054

*2 BHEEMMBEXSEHUELSIE
Table 2 Comparison of selenium content of each part of soybeans between concentration group and the control group (mg/kg)

RSD% RSD% RSD% RSD% RSD% RSD%
SelV 0.028 4.4 0.055 3.9 ND / 0.794 1.5 2.705 0.7 0.619 1.8
SeVI ND / ND / ND / ND / 0.594 1.6 ND /
SeCys 0.010 6.8 ND / ND / 0.183 32 0.061 4.1 0.104 3.5
SeMet 0.051 5.1 0.039 3.8 ND / 1.206 0.9 ND / 0.303 2.2

ND: not detected



11 , 3479

1000
900 X AR
800
700
600
500 SeMet
400 SelV

300 SeCys
200

100

cps

0 100000 200000 300000 400000 500000 600000 700000 800000 900000
ms
5000

4000 [ =i

3000 SeMet

cps

2000 Selv

1000 SeCys,

0 100000 200000 300000 400000 500000 600000 700000 800000 900000
ms

1

Fig. 1 Distribution of selenium species of soybean fruits in concentration group and the control group
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Fig. 2 Distribution of selenium species of soybean roots in concentration group and the control group
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Fig. 3 Distribution of selenium species of soybean stems in concentration group and the control group
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