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Desalination of Tuna Boiled Extract by Electrodialysis

Se-kwon KiM, Hee-Guk BYUN and You-Jin JEON
Department of Chemistry, Pukyong National University, Pusan 608-737, Korea

The optimum conditions for selective elimination of salt from tuna boiled extract (TBE) by electrodialysis were determined. The
desalination conditions of TBE were determined at various pH’s, concentrations and volumes of TBE. The ion-exchange membrane
with a molecular weight cut off 100Da was used for desalting of TBE. The desalination times on 1% and 10% of TBE concentrations
were 40 min and 240 min, respectively. The electrodialysis process could removed above 95% of the initial salt content in 1% and

10% of TBE concentrations. The desalination of TBE at pH 4.0 was 14% higher than that at J’H 9.0 The amount of water

transferred by the electrodialysis was determined. The electrodialysis process could remove above 90

% of the initial salt content in

5% TBE for 80 min. The initial volume and the permeate did not have significant effects on desalination time and ratio. The key
parameters for the desalination of TBE were pH and concentration of TBA.
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Fig. 1. Schematic diagram of electrodialyser.
C, cation-exchange membrane
A, anion-exchange membrane
CI, conductivity indicator
P, pump
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Table 1. Proximate compositions, salinity, and pH of tuna
boiled extract

Components Contents (%)
Moisture 5978 (=)
Protein 27.37 (68.03)
Ash 11.56 (28.73)
Lipid 100 (2.56)
Carbohydrate 030 (0.75)
Salinity 1571

pH 59

Values in parentheses are dry basis
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Fig. 2. Effect of ion-exchange membranes on electric conduc-
tivity and permeate of protein when desalting TBE with
electrodialyzer. Conditions of operations - voltage 12.5
V, volume of sample 1¢, pH 5.9, 20C.
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Fig. 3. Change of electric conductivity on a variety of salt con-

centrations using electrodialyzer. Conditions of opera-
tions : voltage 12.5V, sample volume 1 2.
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Fig. 4. Effect of TBE concentration on salt concentration
when desalting TBE with electrodialyzer. Conditions of
operations : voltage 12.5V, sample volume 12,
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Fig. 5. Effect of TBE concentration on current when desalting
TBE with electrodialyzer. Conditions of operations :
voltage 12.5V, sample volume 1¢, pH 5.9, 20C.
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Fig. 6. Effect of TBE concentration on increase of permeate

volume when desalting TBE with electrodialyzer. Con-
ditions of operations : voltage 12.5V, sample volume 1
¢, pH 5.9, 20C.
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Fig. 7. Effect of TBE concentration on desalination time with
desalting TBE with electrodialyzer. Conditions of ope-
rations : voltage 12.5V, sample volume 1 2, pH 5.9, 20
C.
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Fig. 8. Effect of pH on salt concentration of TBE when desal-
ting TBE with electrodialyer. Conditions of operations
:éI‘BEoconc. 5% (w/v), voltage 12.5V, sample volume
14, 20C.
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Fig. 9. Effect of volume of sample solution on salt concentra-
tion of TBE when desalting TBE with electrodialyzer.
Conditions of operations : TBE conc. 5% (w/lv), vol-
tage 12.5V, pH 5.9, 20C.
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Fig. 10. Effect of permeate volume on salt concentration of
TBE when desalting TBE with electrodialyzer. Condi-
tions of operations * TBE conc. 5% (w/v), voltage 12.
5, sample volume 12, pH 5.9, 20C.
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Fig. 11. Effect of salt concentration of permeate solution on
TBE concentration when desalting TBE with elect-
rodialyzer. Conditions of operation : TBE conc. 5

% (w/v), voltage 12.5V, sample volume 1¢, pH 5.
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