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Rapid Determination of Total Iron and Ferrous Ion in Wine
by Modified Ferrozine Assay

GUO Anque ZHANG Xingxing ZHANG Yulin DONG Xin CHEN Liwei
(College of Enology, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; More and more recent literatures have shown that iron and copper, especially iron plays
critical roles in the initiation and propagation of wine oxidation, which seems to depend not only on the
total concentration of iron, but also more on the speciation of iron in wine. A rapid method for directly
accurate determination of total iron and ferrous ion (Fe’" ) in wine was developed by optimizing the
ferrozine-based assay for total iron detection, and the effects of ferric ion (Fe’") and ferrozine levels on
the quantification of Fe’" under wine conditions were also investigated. The results showed that the
modified ferrozine assay was established for the direct determination of total iron in wine, the standard
curve exhibited a good linear relationship between absorbance and iron concentration from 0. 25 mg/L to
2.00 mg/L (R*=0.9979) and the method detection limit was 0. 011 5 mg/L, with the recovery rate of
94.31% ~104.34% . Moreover, the total iron concentration determined by the modified ferrozine assay
was in good accordance with that measured by the atomic absorption spectroscopy ( AAS) in different
wine samples. However, the presence of Fe’* seriously interfered with the accurate measurement of Fe’*
in wine, and the optimized molar ratio of ferrozine to total iron was 7, with fitting accuracy ranging from
101.98% to 113.50% for Fe’" determination. The assay was applied to some commercial bottled wines,

and it was confirmed that Fe’*

was the dominant iron in wine, although the percentage of Fe’* in red
wines was much higher than that in white ones. In brief, the modified ferrozine assay was simple,
accurate and reliable to determine total iron and Fe’* in wine rapidly, and it can be widely used in the
wine industry in future.

Key words: wine; ferrozine assay; total iron; ferrous ion; rapid determination
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Fig. 1  Absorption spectra of Fe’" -ferrozine complex

in model wine
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Tab.1 Molar absorptivity of ferrozine and

1,10-phenanthroline in model wine
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Fig.2 Effects of ferrozine and ascorbic acid on total iron determination in model wine
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Fig.3 Effect of reaction time on total iron determination

in model wine
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Tab.2 Effect of pH values on total iron determination in model wine

pH K

2.80

3.20 3.60 4.00

0.514 0 £0. 008 6"
0.4982 +0.002 6*
0.4935 +0.008 4

1.0 mg/L Fe?*
1.0 mg/L Fe* *
0.5 mg/L Fe** +0.5 mg/L Fe’*

0.508 3 £0. 003 2*
0.5137 £0.009 2*
0.497 8 £0. 008 2"

0.5127 +0.004 7"
0.4902 +£0.014 1"
0.5113 +0.001 6"

0.5116 +0.002 6
0.4982 +0.002 6
0.4935 £0.008 4

®3 H£EEREEFXEKNE (RAEE) B

Tab.3 Effect of coexisting metal ions on total iron determination in model wine

3| 1.0 mg/L Fe’*

1.0 mg/L Fe** 0.5 mg/L Fe’* +0.5 mg/L Fe’*

JASEAT &2 )8 2 T 0.5229 £0.004 5°
FIMILAE 4 JE B T 0.522 8 £0.003 5°

0.5147 £0.006 5° 0.504 5 +0.001 9*

0.514 5 £0. 005 3" 0.499 8 +0.001 5°
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1E 0.25 ~2.00 mg/L JiT & ¥ JE 3 [ N &M O6 &R
R4,
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R AR WREE I E 2 5 4 IR T A A0
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P S s it DI 25 2R 0 A v O 22
t—HMHE N n -1 B Student’ s {H, 24
n=8 I, 7 99% BEIX 8] (a =0.01)
T,t=3.499

T E ,n =8
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Tab.4 Recovery rates of total iron determination in wine samples and comparison of two methods

SR PTRRE/ (mg- L)

g s Jnkz i Jnkr JE TR %
JE W T 12 B AR I 1 1 JEF O % B AR I 5 T JE W SO T 1 B AR I R 1
(D] 0.52 0. 04 0.52 +0.01 1.02 0. 01 1.02 +0.01 106. 00 104. 34
4 % T 1.74 +0.05 1.88 +0. 03 4.23 +0.25 4.23 +0.03 99.20 94.31
217 7 2.06 £0.07 2.04 +£0.05 7.54 +£1.01 6.89 £0.04 109. 77 97. 14
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032k =B /R EL Y 8,4,=0.4249£0.004, R*=0.5302

) y:—1O'SIx‘+0.0003lx”’—0.0031?4—0.01199(‘+0.4057 ‘
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0.30
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VRN OIS A LR L AE Fe T AR AT,
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Fig.4 Effect of ferrozine on Fe’" determination in model wine
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Tab.5 Concentration of Fe’* determined by ferrozine

assay in model wine containing Fe’*

Fe’ " B/ (mg-L™") PG

2

JE IR L I E {E LhrE MR/ %
1:0 0.9911 1.02=+0.01 1.00 101.98
4:1 0.9638  0.84 £0.02 0. 80 104. 52
3:1 0.9588  0.81 x0.02 0.75 107.70
1:1 0.9599  0.57 £0.01 0. 50 113.50

T A o Fe® T A SEBRIR I (] 4b) o X AT AE
R IR R A S 2 S Fe' T 2K 4
Fe'™/Fe’ S AL I JE AL 35 TH R, Fe® ™ A B3k 1
AR, TE AL £ T 55 ) T[] I 408 Ry Fe

6

BESREWE (mg- L)
O = W kW

W1l W2 W3 w4
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Rl R2 R3 R4 RS
PRk e

()

i 3 A R S R R Fe®T 4% A, WOk Y
it
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I P e L S 4% 1 00 S R i 4 25 S ) Rk A
Fe’ " b o 45 5 R, £0 8 40 b B0 b ok B R IR
(F-# 18 3. 89 mg/L) B 52 5 T £ 48 25 905 o 9 . ik ot
BHJE XM 1. 80 mg/L) (& Sa) , i o] B 5 91 ik
) ) 2 T A AT DG, X B 45 SR ATY i 9 RO A B
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Fig.5 Determination of total iron, Fe’" and Fe'* in wines by the modified ferrozine assay
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