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1.  Introduction
• Selenium is a metalloid placed in group 16, period 4 of the periodic table.1 It is a micronutrient naturally distributed in all

compartments of the environment (soils, water, air).2 There is a narrow range between the recommended intake of
selenium and the amount that makes this element a toxicant.3 Toxicity of selenium depends on its chemical form. Inorganic
species (e.g. selenite, selenate) are characterized by a higher toxicity than organic compounds (e.g. selenocysteine,
selenomethionine) that contain selenium.4

2. Method’s principle and samples treatment
• The proposed method suppose the selective formation of piazselenol complex between 4-nitro-o-phenylenediamine and Se

in oxidation state IV. The detection of piazselenol was conducted using HPLC technique and UV-Vis spectroscopy.

3. HPLC measurements

4. UV-Vis measurements

0

2

4

6

8

10

210 310 410 510

m
A

b
s

Wavelength (nm)

0

50

100

150

200

210 310 410 510

m
A

b
s

Wavelength (nm)

0

10

20

30

40

0 2 4 6 8 10

m
A

b
s

Elution time (min)
m/z

lyophilization

2*100 µL 

CH₃CN

70 ᵒC
98 ᵒC 

120 ᵒC
30 min

0

50

100

150

200

-0.60 -0.30 0.00 1.30 2.00 3.00 3.52

Pe
ak

 a
re

a 
(m

A
b

s*
m

in
)

pH
0

20

40

60

80

100

120

90 70 30 20

Pe
ak

 a
re

a 
(m

A
b

s*
m

in
)

Temperature (ᵒC)

Se
 c

o
n

ce
n

tr
at

io
n

pH Temperature

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6 7 8 9 10

m
A

b
s

Elution time (min)

20% ACN

100% ACN

20% ACN

Calibration curve

y = 2.1684x + 0.1298
R² = 0.9994

0

5

10

15

20

25

30

0.00 5.00 10.00 15.00

Pe
ak

 a
re

a 
(m

in
*a

b
s)

Selenium (ng)

0

5

10

15

20

0 2 4 6 8 10 12

m
A

b
s

Elution time (min)

90µL NH3 (13.4 M) + EDTA

150 µL NH3 (13.4 M)

90 µL NH3 (13.4 M)

0

10

20

30

40

50

0 2 4 6 8 10 12

m
A

b
s

Elution time (min)

75 µL NH₃

150 µL NH₃

0 µL NH₃
10 mM EDTA

0

5

10

15

20

25

30

0 2 4 6 8 10 12

m
A

b
s

Elution time (min)

0

5

10

15

20

25

30

35

40

45

50

0 2 4 6 8 10

m
A

b
s

Elution time (min)

HCl (1M)

HNO₃ (1M)

HNO₃ (2M)

HCl (1M) + Se (VI)

Allium fistulosum

Allium ampeloprasum

Allium Cepa var. Rosia Aries

Blank

75 µL NH₃

150 µL NH₃

0 µL NH₃ 

15 mM EDTA

HCl (1M) + HNO₃ (0.5M)

HCl (1M) + HNO₃ (1M)

HCl (1M) + HNO₃ (4M)

0

0.5

1

1.5

180 380 580 780 980

m
A

b
s

Wavelength (nm)

0

0.5

1

1.5

2

2.5

3

180 380 580 780 980

m
A

b
s

Wavelength (nm)

y = 0.0212x + 0.2726
R² = 0.9984

0

0.5

1

1.5

0 10 20 30 40 50 60

m
A

b
s

Selenium (ng)

Calibration curve

5.  Conclusions and future work
• A sensitive and selective analytical method for detection of selenium was
optimized and successfully applied.
• The future aim is to study the behaviour of several aromatic diamines
in order to detect selenium based on piazselenol formation.
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