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0.1~02¢g
100 10 ml
55 C 48 h 5 ml Tris-HCI 30 min
60 100 0.2 ml K(500 mg/L) 50 C
250 r/min 18 h
1.3 0.2 ml K(500 mg/L) 6 h
0.4 ml XIV(500 mg/L) 37 C 18h
4 C 10 000 r/min
30 min 0.22 um
/ 100 mA 45 mA
(H,Se) ( ) 300 V 300 ml/min
700 ml/min 800 C
8 mm
8 min 0.35% NaOH +
0.8% H,0, 0.35% NaOH + 1.2% NaBH,
02~05g 40 mmol/L (NH4),HPO,, pH = 6.0
50 ml 10 ml (HNO; - (SeCys,) (SeMet)
HClO,=4: 1) (MeSeCys) (Se03 )
100 C lh 120 C Sigma 10% HC1
2h 180 C 1h 210 C
210 C 1.5
5 ml HCI
4 h 25 ml
(AFS-9230
) 270 V 80
mA 800 C 8 mm
400 ml/min 800 ml/min RC-8 ( )
ls
7s 10% HCl (P7000 sigma) (P7545
sigma) (69005236 ) KHCO; NaHCOs;,
3 NaCl
3 lg 3 g NaCl
1.4 5 g KHCO; 1 000 ml
- 09¢g 6¢g 0.9
- (LC-UV-AFS ) g NaHCO; 1 000 ml
6g 120 ml
37 C
200 r/min 2.0h 0.5
1.0 2.0 h 5 ml 5 000
(H,Se) ( ) r/min 10 min 0.45 pm
4 C
NaOH pH
60 ml 37 C
200 r/min 6.0 h 0.5 1.0
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2.0 4.0 6.0 h 5 ml 5000 1 HRIAFTWMHARESE
+/min 10 min 0.45 um Table 1  Selenium contents in typical Se-enriched materials
4 C Se (mg/kg)
0.91
2 21.7
A 32.4
2.1 B 2.71
1 A 110.8
1 1 2 B 39.1
1 1 C 1.54
68.2
143
2.2
2
2 mg/kg
1 2
1 1
%2 HBEFWEPRERRS
Table 2 Se speciation in typical Se-enriched materials
LS fibs W EEKRA  EMEKRB  EMAKE A EMASB M2 @K
SeCys, S (mg/ke) 0.67 +0.13 0.72 +£0.22 0.12+0.02 77409 0.64 £ 0.13 17.740.2 3.4£06
5 EL(%) 2.6+0.6 22+05 44+04 6.9+03 1.6+0.1 25.9+03 23.8+7.1
MeSeCys  #hit (mg/kg) 0.14 +0.08 0.21 +0.05 0.11+0.03 1.4+0.1 1.1+0.1 25303 ND
(%) 03+0.3 0.7+0.2 42+0.5 1.2+0.04 2.8+0.1 37.1+£0.4 ND
Se0;™ o (mg/kg) ND ND ND 3.7+0.9 0.35+0.04 ND ND
i H (%) ND ND ND 33£0.5 0.90 + 0.01 ND ND
SeMet T (mg/kg) 9.6 +0.07 205+2.5 22+04 55.7+52 25.7+3.5 19.0+ 0.6 10.9+3.0
5 EL(%) 442+3.7 63.5+8.0 80.4 + 4.8 503+ 1.0 65.7+0.4 27.8+0.9 73.0+£7.5
e IR R E B E 4L, ND fRRR .
SeCys, MeSeCys SeCys,
(SeMet) 44.2% 6.9% 1.6% MeSeCys 1.2%
(SeCys,) (MeSeCys) 2.8% 3.3% 0.9%
2.6% 0.3% (Se03 ) 62% 71%
47%
SeCys2  25.9% MeSeCys  37.1%
SeMet  27.8%
A 91%
B
SeMet 63.5% 80.4% SeCys,
MeSeCys SeCys, 2.2% 4.4%
MeSeCys 0.7% 4.2% SeCys, 23.8% SeMet 73.0% MeSeCys
66%
89% A SeCys, MeSeCys
B
SeMet 50.3% 65.7%

http://soils.issas.ac.cn



50

1232
SeMet MeSeCys 100 ab a a
97% S
b ¢
=
]
2.3 #
THEKTE wEKR SNE &Gk
26.4 mg/kg AT R
( P<0.05 )
SeMet 2 A EWHRE A THEH B Rt A E
Fig. 2 Dissolved Se from typical Se-enriched materials in
0.5 1.0 20 h 05 1.0 gastro-intestinal (GI) digestion
2.0 4.0 6.0 h
3
) 05 10 20h 221 30
373% 472%  55.1% 40
76.5% 86.5% ~ 93.2% 72%
23
6.0 h =
89.1% 0.91 ~ 110.8 mg/kg
100 [24] [25]
0 10 ~ 55 pg/kg 22 ~49 ng/kg
= 80
x
-‘-;I/ 70 -
& 60}
;:':?1‘ 50+
4ol
30+
20 1 1 1 1 1 1 1 J
50.5h F1.0h 52.0h [i0.5h I71.0h %2.0h }%4.0h 76.0h
THALRTEL 5 7
1 EWNEEATERBHREG b3 ( )
Fig. 1 Dissolved Se from Se-enriched wheat in gastro-intestinal (GI) (SeMet)
digestion [26]
SeMet
1 (SeCys,) (SeMeCys)
6 h ( 2
SeCys
3 SeCys, MeSeCys
SeMet
(20-21] MeSeCys
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Study on Se Speciation and Bioaccessibility of Typical
Se-enriched Plants

LU Xiaoqi'?*?, WANG Jian®, ZHU Yuanyuan®, LIU Ying®, YUAN Linxi’, GAO Lixian*, YIN Xuebin'?*"

(1 School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China; 2 Key Laboratory
of Functional Agriculture, Suzhou Institute for Advanced Study, University of Science and Technology of China, Suzhou, Jiangsu
215123, China; 3 Jiangsu Bio-Engineering Research Center for Selenium, Suzhou, Jiangsu 215123, China; 4 Xiwang Town
Agrotechnical Station, Chuzhou, Anhui 239553, China)

Abstract: In order to evaluate the effects of bio-fortification on producing Se-enriched agricultural products, the content,
speciation and bioaccessibility of selenium in Se-enriched plant materials supplied by Suzhou Setek Co., Ltd. were determined.
The results showed that bio-fortification could effectively improve the selenium contents in plants. Selenium content in the tested
samples was 0.91-110.8 mg/kg. The main speciation of selenium was selenium amino acid. Selenium in grains and soybeans
mainly existed in the form of SeMet (44.2%—-80.4%). The main forms of selenium in broccoli were SeMet (27.8%), SeCys,
(25.9%) and MeSeCys (37.1%). The main forms of Se in Cardamine hupingshanesis were SeMet (73%) and SeCys2 (23.8%).
Selenium in Se-enriched plants has high bioaccessibility. The bioaccessibilities were 90% for Se-enriched wheat and soybean,
80% for Se-enriched maize and broccoli, and 50% for Cardamine hupingshanesis, respectively. Se-enriched plants produced by
bio-fortification have high selenium content, high organic selenium ratio and good bioaccessibility, thus could be used as
important materials for human selenium dietary supplement.

Key words: Bio-fortification; Se-enriched plant; Se speciation; Bioaccessibility
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