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Abstract

The adsorption characteristics of sodium chloride into Ca-alginate beads have been investigated and the result
were as follows:

Sodium chloride uptake by Ca-alginate beads increased with time. The highest uptake volume of sodium
chloride was 4.2g after 10 minutes. The uptake volume by Fe, Ca, Ba, and Sr-alginate beads was 5.6g, 4.2g,
42g and 4.0g, respectively but in case of Fe-alginate beads, the induced hydrogel beads were very fragile and
the strength of Fe-alginate beads were weaker than Ca- and Ba-alginate beads. Mg-alginate bead was not formed
and Ca-, Ba- and Sr-alginate beads had a similar uptake volume about 4.2g, respectively. The uptake volume
of sodium chloride by CaCl> concentration(0.1M, 0.2M and IM), curing solution, was 4.8, 4.2¢ and 4.1g,
respectively. The uptake volume by sodium alginate concentration(0.6%, 1% and 2%) was 2.8g, 4.0g, and 4.4g,
respectively and Ca-alginate bead size was not effected in uptake sodium chloride.

The uptake rate on initial sodium chloride concentration(4%, 8%, 12% and 16%) was 30%, 28%, 27% and
25%, respectively. The uptake rate on basic pH(10.0) was higher than when compared to other neutral pH(6.8)
and acidic pH(4.0). The initial uptake velocity of sodium chloride from immobilization beads with salt resistant
bacteria was lower than that of non-immobilization beads. The uptake rate of sodium chloride was decreased
according to elongation of curing time. Reusability of Ca-alginate beads was possible but according to
reutilization, the salt uptake volume of beads was also decreased.

The uptake volume of sodium chloride from Doengjang by Ca-alginate beads on time course(3, 6, 12, and
24 hour) was revealed 5g, 6g, 7g and 7g, respectively. The pH variation in low salt Doengjang and titratable
acidity(expressed as milliliter of 0.1N NaOH) on time course(0, 3, 6, 12, and 24 hour) was 4.90, 5.00, 5.0,
5.02 and 35.03, and 4.0ml, 3.4ml, 3.2ml, 3.0ml and 3.0ml, respectively. The amino-nitrogen volume of low salt
Doengjang decreased with time(0, 3, 6, 12, and 24 hour) 840mg, 740mg, 630mg, 530mg and 530mg, respectively.
The uptake rate of sodium chloride in Doenjang was the highest among all sample(Doengjang 100%, Kochujang
86%, Soysauce 78% and Jeotkal 71%).
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Fig. 1. Effect of time course in NaCl uptake by
Ca-alginate bead. Calcium alginate beads was incu-
bated for each given time at room temperature. The
residue sodium chloride of each sample was measured
by Mohr method.
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Table 1. Sodium chloride uptake in each curing solution

0.2M CaCl 0.2M BaCl, 0.2M FeCls 0.2M SrCl, 0.2M MgCl,
Sodium chloride uptake(g) 42 42 5.6 4.0 NFB"
Total bead volume(ml) 28 30 50 33 -

1) : Not formed bead

Each beads made each multivalent cations was incubated for 10 minutes at room temperature in 250ml beaker containing 16% sodium

chloride solution 100ml and the residue sodium chloride of 100ml solution was measured by Mohr method®.
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Fig. 3. Effect of alginate concentration in NaCl
adsorption by calcium alginate bead. Ca-alginate
beads was prepared with each given concentration of
sodium alginate. The other condition was the same
as Fig. 1.
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Fig. 4. Effect of bead size in NaCl uptake by
calcium alginate bead. The other condition was the
same as Fig. 1 except dropping velocity of sodium
alginate solution into calcium chloride.
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Fig. 5. Effect of initial NaCl concentration by
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course.
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Table 2. Uptake of sodium chloride in each sample

Doenjang Kochujang Soysauce Jeotkal
(100g) (100g)  (100ml) - (100ml)

Before treatment 18% 7.7% 27.7% 26.9%

After treatment 11 53 19.3 19.5

Uptake, g

7(100%) 2.4(86%) 8.4(78%) 7.4(71%)
(uptake rate)

Ca-alginate beads were incubated for 12 hour in Doenjang and
Kochujang at room temperature and for 10 minutes in Soysauce and
Jeotkal. The residue sodium chloride of each sample was measured
by Mohr method”.
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