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Sl gl adl el ) (10) Jgad)

Ni Atomic Number 28

Matrix 0.1% Nitric Acid
Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

: Gas
Step | Temperature | Time Read
Nol.O ?"C) (Sec) (|_F/I|8|\i/\|/1) Gas Type command

1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 800 5 3.0 Argon No
5 800 1 3.0 Argon No
6 800 2 0 Argon No
7 2400 1.1 0 Argon Yes
8 2400 2 0 Argon Yes
9 2400 2 3.0 Argon No

Instrument parameters

Lamp Current 4 mA

Spectral Bandwidth 0.2 nm

Wavelenght 232.0 nm
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sl o) al) malipd) (11) Jsaad)

Co Atomic Number 27

Matrix 0.1% Nitric Acid

Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

: Gas
P Tempese LS| Fon | GasTiee | et
1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 750 5 3.0 Argon No
5 750 1 3.0 Argon No
6 750 2 0 Argon No
7 2300 1.1 0 Argon Yes
8 2300 2 0 Argon Yes
9 2300 2 3.0 Argon No

Instrument parameters
Lamp Current

Spectral Bandwidth
Wavelenght

7 mA
0.2 nm
242.5 nm, D, 240.7 nm
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LU gl adl el (12) e

Cr Atomic Number 24

Matrix 0.1% Nitric Acid
Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

. Gas
Step Tempoerature Time Flow | Gas Type Read
No. (°C) (Sec) (L/Min) command

1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 1000 5 3.0 Argon No
5 1000 1 3.0 Argon No
6 1000 2 0 Argon No
7 2600 1.2 0 Argon Yes
8 2600 2 0 Argon Yes
9 2600 2 3.0 Argon No

Instrument parameters

Lamp Current 7 mA

Spectral Bandwidth 0.2R nm

Wavelenght 357.9 nm
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AU gl Al malial) (13) Jdsad)

Zn Atomic Number 30

Matrix 0.1% Nitric Acid
Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

: Gas
Step Tempoerature Time Flow | Gas Type Read
No. (°C) (Sec) (L/Min) command

1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 300 5 3.0 Argon No
5 300 1 3.0 Argon No
6 300 2 0 Argon No
7 1900 0.8 0 Argon Ye
8 1900 2 0 Argon Yes
9 1900 2 3.0 Argon No

Instrument parameters

Lamp Current 5 mA

Spectral Bandwidth 1.0 nm

Wavelenght 213.9 nm
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aall ol all mali ) (14) Jsad)

Fe Atomic Number 26

Matrix 0.1% Nitric Acid
Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

: Gas
Step Tempoerature Time Flow | Gas Type Read
No. (°C) (Sec) (L/Min) command

1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 700 5 3.0 Argon No
5 700 1 3.0 Argon No
6 700 2 0 Argon No
7 2300 1.1 0 Argon Yes
8 2300 2 0 Argon Yes
9 2300 2 3.0 Argon No

Instrument parameters

Lamp Current S mA

Spectral Bandwidth 0.2 nm

Wavelenght 248.3 nm
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ol gl adl malipdl (15) Jsaad)

Cu Atomic Number 29

Matrix 0.1% Nitric Acid
Atomizer Pyrolytic Coated Partitioned Graphite tube
Furnace Operating Conditions

: Gas
Step | Temperature | Time Read
No. (°C) (Sec) (LF/II\C;I\iAllq) Gas Type command

1 85 5 3.0 Argon No
2 95 40 3.0 Argon No
3 120 10 3.0 Argon No
4 800 5 3.0 Argon No
5 800 1 3.0 Argon No
6 800 2 0 Argon No
7 2300 1.1 0 Argon Yes
8 2300 2 0 Argon Yes
9 2300 2 3.0 Argon No

Instrument parameters

Lamp Current 4 mA

Spectral Bandwidth 0.5 nm

Wavelenght 327.4 nm, D, 324.8 nm
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0.03045 16 0.0081 1
0.02565 17 0.0343 2
0.03155 18 0.0289 3
0.02785 19 0.0235 4
0.03065 20 0.0272 5

0.0272 21 0.0209 6
0.0316 22 0.0165 7
0.02885 23 0.0185 8
0.02805 24 0.019 9
0.0249 25 0.02785 10
0.00615 26 0.03055 11
0.0066 27 0.02945 12
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0.020055 16 0.0106 1
0.0159 17 0.01265 2
0.0181 18 0.01515 3
0.01705 19 0.01555 4
0.0161 20 0.0107 5
0.0172 21 0.01005 6
0.0118 22 0.0211 7
0.011 23 0.01065 8
0.007 24 0.011 9
0.0105 25 0.0153 10
0.0139 26 0.0117 11
0.01645 27 0.0182 12
0.0148 28 0.0252 13
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0.0109 19 0.00945 4
0.00995 20 0.0099 5
0.0226 21 0.01155 6
0.01405 22 0.01305 7
0.01085 23 0.0094 8
0.01135 24 0.0157 9
0.00905 25 0.0261 10
0.0152 26 0.00595 11
0.0108 27 0.0132 12
0.0111 28 0.0172 13
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0.0241 16 0.05775 1
0.03065 17 0.06105 2
0.0335 18 0.0398 3
0.0307 19 0.035 4
0.0291 20 0.0309 5
0.03215 21 0.03595 6
0.0324 22 0.0406 7
0.0336 23 0.0506 8
0.02905 24 0.0571 9
0.03005 25 0.04335 10
0.02055 26 0.0391 11
0.0194 27 0.03785 12
0.0256 28 0.02545 13
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PRSI s, DRSS
0.0258 16 0.0208 1
0.0302 17 0.0209 2
0.0315 18 0.02405 3
0.0357 19 0.02555 4
0.04065 20 0.0253 5
0.03605 21 0.02355 6
0.03655 22 0.0258 7
0.0272 23 0.02165 8
0.0331 24 0.0297 9
0.02595 25 0.02555 10
0.03045 26 0.0246 11
0.0272 27 0.0243 12
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1.719 16 1.623 1
1.82 17 1.422 2
1.823 18 2.061 3
1.809 19 1.814 4
1.714 20 1.722 5
1.721 21 1.639 6
1.696 22 1.732 7
1.704 23 2.031 8
1.714 24 1.819 9
1.811 25 1.903 10
0.945 26 1.914 11
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Summary

Wine is an alcoholic beverage resulted from fresh grape must
fermentation and it is a widely common consumption beverage.
It contains some metallic elements useful for humans such as
iron and copper and some metals which have toxic effects. Due
to lack of enough studies about this subject, the study aims to
determine some metals concentrations in samples of
homemade wine and wine made in factories. 60 samples of red
Syrian wine of the two types (30 samples for each one) were
analyzed. First preparation of samples was done by putting
them in incinerator at 485°C and then treating them with high
purity nitric acid. Concentrations of iron, copper, zinc,
chromium, cobalt and nickel were determined by using Graphite
Furnace Atomic Absorption Spectroscopy (GF-AAS). It was
found that iron and copper concentrations in each of wine
types didn't exceed law limit according to Syrian
Standardization, but concentrations of copper and cobalt
exceed law limit according to Organization of Vine and Wine
(OIV) and standardizations of some world countries where as
concentrations of iron, nickel and chromium didn't exceed law
limit according to Organization of Vine and Wine (OIV) and
standardizations of some world countries. It was also found
that concentrations of iron, copper and chromium in homemade
wine samples were higher than those in factories wine samples
where asconcentratios of nickel, cobalt and zinc in homemade
wine samples were compatible wich those in factories wine
samples, and the reason may berefer to metal content in soil
and water, application of fertilizers and pesticides,
manufacturing ways and used instruments. It is recommended
to use stainless steel in wine industry and use materials to
precipitate metals such as potassium ferrocianide especially in
homemade wine, control metals levels in agricultural solls,
fertilizers and pesticides, grow vine away from transportations
roads and factories to avoid contamination, control metals
concentrations in wine and a program for awareness of
homemade wine must be done.

Title: Determination of some metallic elements in Syrian wine.

Keywords: wine, iron, copper, zinc, chromium, cobalt, nickel,
GF-AAS, Syrian Standardization, International Organization of
Vine and Wine (OIV), standardization in some world countries.
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