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Establishment and application of quantitative analysis method for selenium
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Abstract: A hydride generation atomic fluorescence spectrometric method wasused to detect the content of selenium
in Chrysanthemum morifolium samples purchased from Shaanxi province. The optimal conditions for the hydride generation
atomic fluorescence spectrometry obtained by single factor experiments and orthogonal test were as follows: negative high
voltage of 320 V, lamp current of 85 mA, and NaBH, mass fraction of 1. 0%. System suitability test results indicated that
regression equation of standard curve was Y=116.86x+88. 69, the correlation coefficient () was 0.999 8, and linear range
was 10.00—100. 00 pg/L. Limits of detection (LOD) and limits of quantitation (LOQ) were 2. 60 wg/L and 7. 88 pg/L,
respectively. Precision and average recovery were 1.27% and 98.38%, respectively. The method is accurate, sensitive,
simple, safe as well as low-cost. A large variation of selenium contents was found among Chrysanthemum morifolium sam-

ples from different regions in Shaanxi province.
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Fig.1 Effect of negative high voltage on fluorescence value
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Table 1 Standard curve equation and the correlation coefficient

(r) under different negative high voltages

FEE(V) bR 2 HIZRB(r)
220 Y=6.33x+13.65 0.997 3
240 Y=12.46x+28.91 0.997 2
260 Y=23.11x+33.63 0.995 0
280 Y=41.20x+118.27 0.998 3
300 Y=64.75x+122.63 0.999 2
320 Y=118.20x+248.95 0.998 1
340 Y=187.37x+415.55 0.997 6
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Fig.2 Effect of lamp current on fluorescence value

x2 ARMTEBEGHTHREREZTRESHEXRE
Table 2 Standard curve equation and its correlation coefficient (r)

under different lamp current conditions

KTHLHE (mA ) T 2 5 7 HXRAE(r)
60 Y=42.04x+50.92 0.999 6
65 Y=47.48x+104.43 0.998 5
70 Y=53.512+100.23 0.998 6
75 Y=64.75x+12.02 0.998 5
80 Y=68.87x+93.03 0.999 5
85 Y=78.89x+13.52 0.999 9
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Fig.3 Effect of NaBH, mass fraction on fluorescence value
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Table 3 Standard curve equation and its correlation coefficient (r)

under different NaBH, mass fraction conditions

Sy R LES S0
0.5 Y=73.24x+89.81 0.999 2
1.0 Y=51.98x+53.65 0.999 2
1.5 Y=71.77x+40.92 0.999 8
2.0 Y=73.43x+60.31 0.999 8
2.5 Y=64.99x+95.74 0.999 4
3.0 Y=60.78x+57.32 0.999 0
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Table 4 Design and results of orthogonal test

s AWES BITHE CRAE RIDL
B8 (%)  (mA) (V) (FEE)
1 1.0 75 280 9 346.95
2 1.0 80 320 26 847.23
3 1.0 85 300 19 607.38
4 1.5 75 320 24 111.57
5 1.5 80 300 16 767.15
6 1.5 85 280 11 006.68
7 2.0 75 300 13 532.03
8 2.0 80 280 9 538.11
9 2.0 85 320 27 499.55
T, 55 801.55 46 990.55 29 891.74
T, 51 885.40 53 152.48 49 906.56
T 50 569.70 58 113.61 78 458.35
K, 18 600.52 15 663.52 9 963.91
K, 17 295.13 17 717.49 16 635.52
K, 16 856.57 19 371.20 26 152.78
R 1 743.95 3 707.69 16 188.87
x5 EXRWAESNT
Table 5 Variance analysis of orthogonal test
JPESRIE PR AME 5 FHE  ®EM
A 1.48x107 2 7.41x10°  51.74 ok
B 6.21x107 2 3.11x107  216.91 ok
C 1.19x10° 2 5.96x10% 4161.44 ok
WE  2.86x10° 20 1.43x10°

it 9.62x10° 26

A TSI B A THUR, C U R, w2 35 (P<
0.05),
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Table 6 Construction and analysis of calibration curve

G A oV VR YA brife AR i O 2
HIE (ng/L) (n=5) E= (RSD) (%)
10.00 1 309.66 28.32 2.16
20.00 2 498.32 79.34 3.18
40.00 4753.31 48.93 1.03
80.00 9 308.72 120.38 1.29
100.00 11 479.76 183.60 1.60
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Table 7 Recovery of quantitative analysis method for selenium in

Chrysanthemum morifolium
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Table 8 Contents of selenium in Chrysanthemum morifolium sam-

ples from different regions in Shaanxi province

w9 mamEws SoM o
1 % 0.032Cc 3.31
2 W 0.010Ef 2.90
3 RS 0.061Bb 1.41
4 Hibk 0.030Ced 1.90
5 i 0.021De 3.22
6 HE 0.058Bb 3.48
7 JKA 0.029Cd 3.91
8 ER ] 0.018De 2.60
9 % 0.020De 3.08

10 PR 0.420Aa 1.27

A e G 1 e
1 17.55 10.00 26.91 93.60
2 17.55 40.00 57.07 98.80
3 17.55 80.00 99.75 102.75
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Fig.4 Dendrogram of hierarchical cluster analysis according to
selenium contents among Chrysanthemum morifolium

samples from Shaanxi province
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