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Thioglycolic acid (SH)

0 0520
1

max225.4

0.1536
1

r0.9978(%RSD)

50.256(%Erel.)0.59(DL)10

0.2430.05

1
(%Rec.)99.58

pH

VO
2+

H2VO4
-2،1

3

4

6،5،3

8،7

10،9

12،11

13

(10 mcg)

16،14

17،3

4

4
(5.5-5.0 = pH)

 

Perkin-Elmer spectrophotometer, Hitachi 200 

with recorder. 
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 Sartorius 

(BL2105)

 1

 (HS-CH2COOH)3

3

530

50

141.02

(BDH)500

VOSO4.5H2O1000.04966

(Merck)

100

 

 IR-

120(Na
+
)

 IR-

400(Cl
-
)

 0.5

20050

(HNO3:HCl)1:1(50ml 

Conc. Acid+50ml D.W)

100

(NO2)

250

(VO-SH)

0.0520
1

5

3011

pH5.05.5

50

15

2030max

225.4

 (SH)

(SH)

(VO-SH)

V(IV)

max

225.4V(IV)

max214max246

1

 

(SH)

4
(VO-SH)

3

CH3COONa0.15pH5.0

5.52030

UV-Vis.

15

3:224

4

 (VO-SH)

0.0520

1

225.4

2

1918
1



 

 10 

Abs.=1.5231  0.07640 + 0.1536  0.0182 

[VO-SH]g.ml
-1 

2

2

1.5

100

(Na(I), Mn(II), Cd(II), 

Cu(II), Mg(II), Fe(II), Fe(III), Al(III), Cr(VI), 

Mo(VI))

3

1

(VO-SH)95n10

V(IV)

1
b  Sbt 

(a)

a  Sat 
R %r

2
 

0.05200.01820.15360.076401.52310.997899.56

2

(VO-SH)

[V(IV)] 

1

[V(IV)]

1E %Erel. %Rec. 

10.080.0790.0011.2598.75

23.002.9830.0170.5799.40

36.005 9750.0250.4299.58

412.0011.8760.1241.0398.97
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3

(g.ml
-1

)10

Fe(II)6+ 45.72+ 14.54

Al(III) 6 + 10.250

Mo(VI)6- 20.57- 12.68

Cr(VI) 6+ 32.78+ 10.55

PO4
3-

6+ 15.230

NO3
-

6- 22.95- 8.26

n3

X

4
2022

4

VO-SH

(g.kg
-1

)[V(IV)] 

(g.ml
-1

) X

[V(IV)] 

(g.ml
-1

)

95

n
tX 1n* 

  

%E %Rec 

c
* 

b
*

a
*

Foods 

(Mushroom)

50-2000 

(dry)

__
19.002.47318.94818.9480.8780.2799.98

Fruits 

(Strawberry)

__ 31.41 

(dry)
11.001.57310.75710.7570.7842.2199.79

Grains 

(Cereal)

_
93

_
16.002.17315.98815.9880.8781.2099.93

Grains 

(White rice)
12,3021

_
10.001.7899.9239.9230.7840.7799.92

Oils & Fats 

(Corn oil)
31

_
3.000.1972.9762.9760.7660.8099.70

Beverages 

(Beer)
8.411

_
7.001.2376.7796.7790.7542.8299.55

t
*
 = Critical 0.05 = 2.343,  a

*
 = Study 1

(20)
,   b

*
 = Study 2

(21)
,   c

*
 = Study 3

(22)
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4

(ppm)

3

21،20

BeefBeef liverChicken 

whiteChicken liverScallop

CoffeeTeaColaWineFlour

BreadCornWhite riceBrown rice

BarleyWheatApplePear

CherryPeachBluebrry

PotatoSpinachParsleyTomato

RadishOnionCarrotHazel 

nutPeanut butterLard

MargarineSoybean oilPumpkin seed 

oilMilkButterPowder 

milkChocolate milkEgg whiteEgg 

yolk

thioglycolic acid

V(IV)

(SH)

(SH)

(VO-SH)

3

1AB

VO-SHCSH

2

VO-SH
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Abstract 

A simple, direct, sensitive, selective and 

rapid spectrophotometric method is described 
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for the determination of vanadium in foods 

and plants using chelate complex formation 

with SH (Thioglycolic acid) reagent. All 

parameters for the measurements were 

optimized and vanadium was determined at 

max=225.4nm. The linear concentration range 

obyed Beer-Lambert's low was (0.05-

20)g.ml
-1

 for V(IV). with detection limit of 

10 ng.ml
-1

, high sensitivity (slop = 0.1536) 

and linearity (r = 0.9978), good precision 

(%RSD at 5 g.ml
-1

 = 0.256 and accuracy 

(%Erel. = 0.59, %Rec. = 99.58). The 

interferences of certain elements were studied 

then the vanadium was determined in some 

foods, grains and fruits. 


