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ABSTRACT: Objective To establish a method for the determination of selenium protein in Se-enriched beans
using wet digestion-inductively coupled plasma optical emission spectrometry (ICP-OES) combined with different
extraction methods was proposed. Methods Four extraction solvents: Water, sodium chloride solution (0.5 mol/L),
ethanol (75%, V:V) and sodium hydroxide solution (0.1 mol/L) were used to extract selenium protein in Se-enriched

beans assisted by ultrasonic, the samples were digested with nitric acid hydrogen peroxide system by wet digestion
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method, and the selenium protein were determined by ICP-OES. Results

Sodium hydroxide solution was used as

extractant and the spectral line of selenium was 196.0 nm, the result was the best, the selenium elements had good

linear relationships, and the correlation coefficients were greater than 0.99, the limits of detection were 0.082 mg/kg,

the limits of quantification were 0.272 mg/kg. The recoveries of selenium standard solution were 90.0%—-98.5%, and

the relative standard deviations were 3.1%-6.3%. The recoveries of selenomethionine standard solution were

84.0%-92.8%, and the relative standard deviations were 0.2%-1.8%. Conclusion This method has the best

extraction effect, the samples can be completely digested by wet digestion, the method has less physical and chemical

interference and good accuracy and precision, which is suitable for the accurate detection of selenium protein in

Se-enriched beans.
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Table 1 Detection results and relative standard deviations (RSDs) of different extraction solvents (n=6)
[ZRIE= LT EANEE G 3=A Lo 3z)
BRALA I/if FHME RSDs P {E RSDs S {E RSDs A ME RSDs
/(ng/100 g) % pg/100g) /% Aug/l00g) /% Kpg/l00g) /%
196.0 13.0 1.2 3.6 8.4 8.0 13.6 7.8 4.1
Ak 203.9 244.2 52 301.2 0.5 312.6 2.0 296.2 0.7
206.2 54.8 25.7 9.2 13.8 25.8 10.6 ND 4.8
196.0 23.2 17.7 9.4 2.4 7.2 16.9 4.8 7.1
NaCl % (0.5 mol/L) 203.9 238.2 1.0 240.2 2.0 239.4 5.4 216.0 1.0
206.2 7.4 12.2 ND 29.8 8.0 21.5 3.4 20.1
196.0 6.6 13.9 2.8 7.2 3.0 2.3 2.8 0.2
ZE(75%, V:V) 203.9 74.0 0.1 124.8 5.7 117.8 1.4 64.8 1.2
206.2 ND 18.4 8.2 3.3 ND 8.0 ND 16.1
196.0 322 2.4 16.8 1.8 16.2 3.1 15.2 2.3
NaOH ¥ (0.1 mol/L) 203.9 255.4 0.5 232.2 1.3 226.0 5.5 216.0 1.7
206.2 13.8 3.1 31.8 6.9 23.6 5.4 23.2 4.8
H: ND KKK,
2.1.3 ATk K e RS 90.0%~98.5%, RSDs A 3.1%~6.3%; WA CE 2 EARMEA R

X @SR T Z105 | S TR A A A R A,
FNRAE T HTIE LR, AR ITTER M 3 SRR,
2354 Se 196.0 nm. Se 203.9 nm F1 Se 206.2 nm, A [A]{i%
LR ARSI AE AN 1 TR . ARIEAS RIS 2R B a2 25 SR A
el — BRI, Z5E IR AR R B . R L TR
B TIHEBN, e Ei%L. @idlbxt 196.0. 203.9
F1206.2 nm 3 SRAFAERELR FAOLE T, R LR AR
(0.1 mol/L)YVEFRIGH], WICEAE 3 AFHIETEL T3k, 7
196.0 nm Al 206.2 nm T BRI S5 SRAH T, 196.0 nm T A9HE
DT 206.2 nm, FILIEFESPTIELL 196.0 nm kil &6
GRPEM .

22 ZMXFR. RERFMEER
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FEBRA 0.272 mg/kg. Z5RFRH, AR S, K
BRAIG, MR AT, W T EsK.
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Table 2 Recoveries and relative standard deviations of selenium standard solution and selenomethionine standard solution (N=6)

JE4E mm H i FEIGH AJEAR/(ug/100 g) JAR/(ug/100 g) [T /% RSD/%
20 90.0 6.3

e L e
AN (0.1 104 2 93.5 31

mol/L)
80 98.5 3.5
20 83.0 1.0
Ak 6.4 40 92.0 3.4
B 80 98.3 3.4

Wl sk
20 79.0 6.3
SALENIE (0.5 mol/L) 13.2 40 96.5 9.2
80 85.3 1.7
20 78.0 3.5
ZE(T5%, V:V) 6.8 40 87.5 5.1
80 95.0 1.1
196.0

20 84.0 1.6

s Tk V23
AR (0.1 152 2 475 02

mol/L)
80 92.8 1.8
20 77.0 1.1
Ak 7.8 40 84.5 1.7
- 80 89.5 3.5

5 5 AT

20 82.0 3.6
FALANIA T (0.5 mol/L) 4.8 40 87.0 1.7
80 90.3 0.9
20 77.0 2.7
ZE(T5%, V:V) 2.8 40 86.0 3.1
80 87.8 25

®3 WESWMIXHBENLERN=06)

Table 3 Test results of Se-enriched beans in market (n=6)

B P/ (ng/100 g) RSDs/%

RS 322 2.4

4 liFAN=) 16.8 1.8

{ it 3= 16.2 3.1
S 30k
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