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Determination of Selenium in Agricultural Products by
Wet Digestion-Atomic Fluorescence Spectrometry

SHANG Cui, YANG Yuan,LUO Lanfang,ZHOU Xihong, HU Fangfan,CHEN Anwei"

(College of Resources and Environment » Hunan Agricultural University ,Changsha, Hunan 410128 ,China)

Abstract  Selenium is a typical dual functional element. Its safety range in human body is narrow. Intake of
selenium is beneficial for health at an appropriate dosage, while selenium poisoning would occur when excessive
dosage intake. A method for the determination of selenium in agricultural products by wet digestion-atomic
fluorescence spectrometry was developed . The sample pretreatment and instrument condition was optimizedand the
detection limit and accuracy of the method was also investigated. The results showed that the measured values of
reference material in different concentrations were within the in the range of certified standard material. The
detection limit of Se using this method was 0. 057 pg/L and the relative standard deviation was 0. 89%—2. 7%
with the recovery of 93. 7% —101%. The advantage of this method includes accurate results, high efficiency, simple
operation, so it is suitable for accurate detection of selenium in batch agricultural products.
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Table 1 Operating parameters of atomic

fluorescence spectrometer

T Sk
/v 270

J5L T A6 % = BE /mm 3

KT LU/ mA 80
HAWH/(mL » min~ 1) 300
B A E/(mL » min™ 1) 800
BEHCF ] /s 10

S B B[] /s 1

1.2 RXFSHR

£ 7 5 obR ME W R GBW10020 (A g MO
GBW10047 (¥ 3 k), GBW10046 (] g /N %) .
GBW10049 (R Z0) ¥ [ Bk 4 BE H BR Ak 27 35 22 1f
T .

T FR W (1 000 pug/mlL, [ 52 89 4 44 Rk 0 4t

H B AT 5T BB

iR (GR) . & AR (GR) L35 2 (GR) | 2k Ak 21
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9+ 1 ELHD .3 B H/NE} . B K. KHTH
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FE 2 pg/LARAER WA 2SO0 E , B E 3 IR, B
PA 2R WA 1 FiR.

S 4 AL F I i A A R A 1 e R B
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Figure 1 Effect of concentration of
reductant on intensity.
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Table 2 The standard of selenium
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Ak s AL I=71.3930c—1. 3300 0.999 3
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Table 3 The detection results with the presence and
absence of potassium ferricyanide
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IR AR EALE gk ERE A gk E e
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Figure 2 The recovery rate of selenium with or

without lid during pre-reduction.
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Figure 3 Effects of pre-reduction time

on the recovery rate.
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Table 4 Effects of different constant volume on

the selenium detection

i EAEKB/mL WERE/(mg-kg ) RSD/%
GBW10020 10 0. 146 3.0
GBW10020 25 0.163 0. 89
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Table 5 Detection limit of the method(n=10)
g PEMERS e g TERERY
(pg+ LD (pg+ LD
0.228
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0. 259
. 221

0.020 1 2.821 0. 057
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Table 6 Results of recovery test

B A JRAE/ TRt/ W52 4528/ [l =/
(mg* kg™ ) ug (mg+* kg™ 1) %

0.05 0.070 1 96. 8
RS 0.021 8 0. 05 0.072 2 101
.05 0.071 6 99. 8
0. 05 0.066 2 95.9
2 0.018 4 0.05 0.065 5 94. 4
0.05 0.065 2 93.7
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Table 7 Detection results of selenium concentration in

reference materials

BEp FRARAE/ 5 25 5%/ RSD/
" (mg* kg™ 1) (mg kg™ 1) %
GBW10020 0.174+0.03 0. 165 1.7
GBW10046 0.06040.010 0. 059 2.7
GBW10047 0.030=40.010 0.028 1.5
GBW10049 0.069=40. 009 0. 064 1.4
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FRUER 22 RSD 1B A 0. 89 % ~2. 7% , ikz a1 i 2% Sy
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