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Studies on the Application of Ion Exchange Process to

Fermentation Industries
(XIV) On the Stabilization of Metailic Deterioration of Wines (part II)

Motoo Kagami and Satoshi Omura

(Research Inst. Ferment., Yamanashi Univ.)

This present paper describes some preliminary results we have obtained by treatment
of copper-contaminated wines with chelating ion exchange resin, viz. Dowex A-1.

To test the effect of the chelating ion exchanger, portions of each of the contaminated
samples were passed at the rate of 10-30 vvh through separate columns containing 7.5ml
and 40ml of Dowex A-1, this resin having previously been converted into the hydrogen,
sodium and magnesium forms.

This resin removed copper very effectively from the wines. All forms of this re-

sin used in this experiment tested approximately equal in this respect.
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Table 1. Analyses of the Wines used.
Total acids Constituents
Wines | Alchol | Extract . pH
as tartaric K Ca Mg Cu* Fe
Vol. 25| g/l g/! mg/l | mg/! mg/l | mg/l | mg/l
Koshu 12.5 61.9 ] 7.84 3.15 742.5 1 80.1 78.1 15-34 | 0.65
Black '
Queen 14.0 22.9 8.56 3.21 703.5 | 82.0 72.9 15-34 1.20
* Copper content was adjusted with CuSO,-5H:O.
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Fig. 1. Effect of generation condition on Fig. 2. Effluent concentration histories for

removal by chelating ion-exchage
resin from the white wine. Wine
contained 34 mg// of Cu.

Flow rate: 20 vvh.

the bed Dowex A-1 in sodium
ion exchange cycle. Co: Concent-
ration of copper in influent wine.
C: Concentration of copper in

Generation condition effluent wine. Wine: White wine
O : 2N-NaOH-2 N-HCI (H-form), contained 20mg// of Cu. Flow
¢ : 2N-HCl- (H-form), rate: 5 vvh.

@® : 2N-HCl-2N-NaOH (Na-.form), O:Cu, o :Ca, ¢ :Mg, ¥ K.
¢ : 2N-NaOH (Na-form),
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Fig. 3. Effects of flow rate on removal of copper in wine by Dowex A-1
(Na) treatment. Left : Wines contained 15mg// of Cu. Right :
Wines contained 34 mg/! of Cu.

O : 8.5vvh (white wine), % : 10 vwh (white wine),
@ : 16 vvh (white wine), & : 20vvh (white wine),
¢ : 20vvh (red wine), $ : 30vvh (white wine).
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Table 2. The influence of chelating ion-exchange resin on the composition

of wines.*
Na-form H-form
Wine (A) treated Wine (B) treated ‘t?fégteég)

30 voh | 16 vwh | 10 vwh | 30 vwh | 20 vvh l 16 vvh | 8.5 vvh | 20 vwvh

Cu 2.21| 2.13| 190| 2.15| 2.08| 1.98| 2.00| 1.95
Fe 0.33] 0.20| 0.20] 0.38| 0.22] 0.19| 0.11| 0.32
Ca 75.3 | 749 | 70.1 | 74.4 | 73.9 | 69.5 | 69.3 | 72.1
Mg 77.0 | 75.0 | 747 | 7.4 | 5.2 | 5.1 | 74.4 | 75.2
K 724.0 |723.0 |713.1 |738.0 |725.0 |72L0 |720.0 |721.0
Acidity (meq/?) | 1041 | 104.0 | 96.7 |100.2 | 97.5 | 99.6 | 98.7 | 104.5
pH 3.18| 3.21| 3.22| 3.15| 3.16| 3.17| 3.20| 3.04
Wine treated (ml) | 330 | 555 | 930 | 240 |345 |420 | 728 | 645
Vol. treated/Vol. | 44 74 | 124 32 46 56 97 86
Cu 85.3 | 85.8 | 86.9 | 93.6 | 93.8 | 94.0 | 941 | 94.4
Q@/[ Fe 49.2 | 69.2 | 69.2 | 41.5 | 66.2 | 70.8 | 83.1 | 50.7
?g Ca 6.0 | 65 | 125 | 7.1 | 7.7 | 13.2 | 13.4 | 10.0
g; 1 Mg 1.4 3.9 4.4 0.9 7 3.8 4.7 3.7
K 25 | 2.6 | 4.0 6 4| 29| 30| 29

* Wines : The influent white wines contained 0. 65 mg// of Fe, 80.1 mg// of Ca,
78.1mg/! of Mg and 742.5mg/l of K, and the copper contents ot the
wines were adjusted to 15mg/l (Wine A) and 34 mg// (Wine B).
Acidity =104. 3 meq/! pH=3. 05.

Co : Concentration of the exchanging ion in the influent wine.
C : Concentration of the exchanging ion in the efluent wine.

All values in mg/!/ unless stated. Resin volume 7.5 ml.
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7z,
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