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Selenium amino acids speciation in selenium-enriched agricultural products

and their distribution in different protein components
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Abstract: Objective: This study aimed to explore the distribution
and speciation of selenium amino acids in different solubilized pro-
teins of selenium-enriched broccoli, soybean, corn and barley
seedlings. Methods: The contents of selenomethionine, seleno-

cysteine, methylselenocysteine and selenethionine in four
selenium-enriched cereals and cruciferous agricultural products
were determined by high performance liquid chromatography-hy-
dride generation-atomic fluorescence spectrometry. Moreover,
the distribution characteristics of each selenium amino acid in al-
bumin, globulin, gliadin and glutelin with different solubilized
proteins were analyzed. Results: The content and distribution of
selenium amino acids of the four selenium-enriched plants in dif-
ferent protein components were significantly different (P <Z0.05).
SeMet was the main organic selenium form in selenium-enriched
soybean, corn and barley seedlings. and its distribution of the
four types of protein fractions was more consistent and the
relative contents were all higher than 66%. However, no SeEt
was detected. The organic selenium forms in selenium-enriched
broccoli were mainly SeCys; and SeMet, following by MeSeCys.
SeCys, and SeMet were more uniformly distributed in the
albumin and glutenin which accounted for about 36% of the or-
ganic selenium content, but SeMet was present in the globulin
and gliadin with the highest relative content of 60%. SeCys, ac-
counted for about 34% of the organic selenium content, while
SeEt was the smallest constituent accounted for about 5%. Con-
clusion: SeMet is the main selenium specie in different soluble
cereals ( selenium-enriched

proteins of Graminaceous and

soybean, corn and barley seedlings); SeMet and SeCys; are the
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main selenium species in different soluble proteins of selenium-
enriched broccoli, and there are also MeSeCys in albumin and
glutelin.

Keywords: high performance liquid chromatography-hydride gen-
eration-atomic fluorescence spectrometry; organic selenium spe-
ciation; selenium-enriched agricultural products; selenoaminoac-

ids
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Effects of enzyme types on the extraction of

four selenium species
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Figure 3 Effects of the addition methods of enzymes on

the extraction of four selenium species
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Figure 5 Effects of the sodium hexanesulfonate concentra-

tion on the separation of four selenium species
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Table 1 Linearity and detection limits of four seleno amino acids
T &5 LMEE/ (pg « L1 RIS E/min M R R* R BR/ (pg « L7
SeCys» 0~100 1.93 y=285.450 8x+121.645 0.999 5 0.86
MeSeCys 0~100 2.68 y=240.839x +482.598 0.999 6 1.44
SeMet 0~100 4.76 y=153.877x+142.035 0.999 3 1.06
SeEt 0~100 12.13 y=195.5452—188.951 0.999 9 2.79
R2 BEWEZTERMREKE
Table 2 Recovery rate of selenium enriched broccoli (n=23)
CLE=Yia LN
I AR/ IR/ W& 18/ [y RSD/ A RAE/ W/ A8/ M RSD/
(mg+ kg ') (mg+keg ) (mg-kg™ ) /% % (mg+kg™") (mg-+kg ') (mg+kg ) /% %
3 43.99 78.5 3.92 3 2.92 91.2 3.34
SeCyss 41.63 9 49.67 89.3 3.02 0.18 9 8.60 93.6 2.53
15 54.75 87.5 1.68 15 14.79 97.4 4.26
3 44,02 104.1 2.83 3 2.68 89.4 2.56
MeSeCys 41.20 9 50.34 101.5 1.23 ND 9 8.39 93.2 2.65
15 55.14 92.9 1.22 15 14.36 95.7 3.83
3 38.61 94.1 4.42 3 4.87 101.6 2.51
SeMet 35.79 9 45.10 103.5 3.49 1.82 9 11.15 103.7 2.39
15 49.97 94.6 1.78 15 16.31 96.6 2.31
3 3.71 80.4 4.30 3 2.95 98.2 1.07
SeEt 1.30 9 9.95 96.1 2.74 ND 9 8.33 92.6 1.79
15 15.61 95.4 2.06 15 15.20 101.3 2.53
[CRESE S K
A 25 ARME/ A/ WEfE/ B RSD/ AJRAE/ S/ MEE/  mik RSD/
(mg+ kg™ ') (mge+kg ') (mg+kg V) E/% % (mg+kg ') (mg+kg ) (mg-kg V) F/% %
3 2.51 80.4 4.09 3 3.07 87.3 3.16
SeCysy 0.10 9 8.09 88.8 1.56 0.45 9 8.66 91.2 2.45
15 13.62 90.1 2.33 15 14.35 92.6 1.40
3 2.36 76.5 3.90 3 2.88 93.1 2.10
MeSeCys 0.07 9 7.67 84.5 1.72 0.09 9 9.22 101.4 2.23
15 13.84 91.8 2.29 15 14.99 99.3 3.88
3 5.34 106.8  3.89 3 3.32 88.0  3.68
SeMet 2.24 9 11.04 97.7 3.35 0.68 9 8.91 91.4 1.33
15 17.66 102.8 1.80 15 16.15 103.1 2.19
3 2.95 98.2  2.76 3 3.11 1035 2.85
SeEt ND 9 9.12 101.3 1.6 ND 9 8.93 99.3  2.14
15 14.75 98.3 2.70 15 14.48 96.5 1.45

T ND AR T R .
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Table 3 Content of the four kinds of organic selenium species in different soluble proteins of selenium
enriched agricultural products mg/kg
. RV [GLipNCA
HHRR
SeCysz MeSeCys SeMet SeEt SeCysy MeSeCys SeMet SeEt
HHEA 29.48 21.53 28.75 ND 0.42 ND 3.16 ND
BREH 37.46 4.92 68.03 0.31 0.67 ND 6.98 ND
[ | 12.82 2.27 22.51 ND ND ND 0.99 ND
HREH 49.16 16.05 48.42 1.85 0.11 ND 8.94 ND
. CRIES N R
HHRR
SeCysz MeSeCys SeMet SeEt SeCysy MeSeCys SeMet SeEt
WENH ND ND 9.68 ND 1.37 ND 6.24 ND
REH ND ND 18.72 ND 1.02 ND 4.79 ND
BEVAHEH ND ND 5.38 ND 0.64 ND 1.25 ND
BREA 1.32 0.27 8.67 ND 0.32 ND 0.97 ND
T ND TR R,
100[ 100[ 2 2
SeCys, 7 7
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Figure 8 Proportions of organic selenium species in different soluble proteins of selenium

enriched agricultural products
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