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Biological and chemical properties of the raw and the sand-filtered seawater collected at a salt-making plant and a

seafood farming and processing factory in 2013

Site A Seto Inland Sea (HFMHIET15)

Site B. Mangoku-Ura in Miyagi prefecture (757 7K 2 #2676 - i T /% : 41240 4 m)

20136 2013.6 2013.11
£k ZREBEK EX:-¥/3 EX:-23 SR @K
Open SW 2nd Filt SW Open SW 2nd Filt SW Open SW 2nd Filt SW
Suspended solid (R BAYEE : SS) (mg/L) 46 0.51 2.9 0.21 42 0.26
Organic-inorganic ratio of SS (FH#¥YER SSEERE) 0.65 0.43 0.64 0.21 0.62 0.18
Polysaccharide (% #548) (ue/L) 0.61 0.48 055 0.16 0.91 0.21
Organic nitrogen (HHMHER) (mg/L) 14 0.28 1.7 0.19 14 013
Phytoplankton (H#1754k>) (ue/L) 2.80 0.06 347 0.07 2.83 0.03
Zooplankton (#1752 7k2) (individuals/m®) 9542 48 10150 8 10740 13
Calanoid Copepoda (HA 7 48) (individuals/m®) 7560 21 8340 5 9320 4
Other crustaceans (7147 4ELUISH O BRER) (individuals/m®) 730 3 828 2 548 0
Gelatinous zooplankton (ESF2ED TS5 Ik) (individuals/m®) 810 4 102 1 134 2
Benthos Larvae (RhR%14) (individuals/m®) 420 15 828 1 714 2
Other zooplankton (including fish larvae) Z M1t (individuals/m®) 22 0 52 0 24 0
Total bacteria (£HHE %) (x 10E5 cells/mL) 207 0.21 1.77 0.19 1.78 0.16
Cultured bacteria (EHAEI%: —MRIEBRIE) (x 10E4 CFU/mL) 174 0.35 153 0.11 1.28 0.14
Bacterial composition (HIE#EAL) (%)
Acinetobacter sp. 20 12 24 24 24
Aeromonas sp. 12 20 16 12 12 12
Alcarigenes sp. 4 8 4 0 0
Alteromonas sp. 4 0 4 8 4 4
Flavobacterium sp. 4 8 4 8 4 12
Moraxella sp. 8 4 12 8 12 8
Pseudomonas sp. 12 28 12 20 12 24
Vibrio sp. 28 16 20 16 16 16
Bacillus sp. 0 4 0 0 4 0
Streptococcus sp. 4 0 0 0 4 0
unkown 4 0 4 0 8 0
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Table 2. 8 T35 50 AT U7 AT 2 AZHANGEAS A5 4 DRELRL

Biological and chemical properties of the adherent dirt on the anion and cation exchange membranes used in a

salt-making plant

Anion exchange membrane Cation exchange membrane

Organic—inorganic ratio (EH#¥E S EEMESE) 0.39 0.42
Polysaccharide (% #E%8) (mg/m?) 162 185
Organic nitrogen (B4 ER) (mg/m?) 210 186
Total bacteria (£HE 1) (x10E9 cells/cm?) 1.3 14
Cultured bacteria (E#IE#: — iR REBERE) (X10E7 CFU/cm?) 6.2 48
Bacterial composition (fIE#ARL) (%)
Acinetobacter sp. 12 12
Aeromonas sp. 24 20
Alcarigenes sp. 8 4
Alteromonas sp. 0 4
Flavobacterium sp. 4 4
Moraxella sp. 0 0
Pseudomonas sp. 28 28
Vibrio sp. 8 12
Bacillus sp. 8 8
Streptococcus sp. 4 8
unkown 4 0
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Enzymatic degradation and removal of filter adherent bacteria and contaminating organic macromolecules derived

from seawater
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Enzymatic degradation and removal of adherent bacteria and contaminating organic macromolecules on an anion

exchange membrane used in a salt-making plant
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Summary

Biological fouling of ion exchange membranes affects seriously the performance. In the present study,
enzymatic treatment of contaminating organic macromolecules and a complex microbial community formed on
ion exchange membranes in a salt-making plant was conducted, as well as investigation of the properties of raw
and sand-filtered seawater.

In sand-filtered seawater, suspended solids, organic nitrogenous compounds and total bacteria levels
decreased by under 10%, 20% and 10% those in raw seawater, respectively. The number of planktons in
sand-filtered seawater also dropped below 2% in the raw. Removal rate of polysaccharide by sand filtration,
however, was low. It was also found that the carcass and the fecal pellets of marine microorganisms, alive
bacteria and some kinds of metabolites such as polysaccharides, peptides and lipid were loaded in sand filtration
process.

For enzymatic removal of organic and bacterial contaminants formed on ion-exchange membranes in a
salt-making plant, trypsin, papain, a-amylase, neuraminidase, cellulase, pancrelipase and lysozyme were used at
the same protein concentration of 0.1 mg/ml. Under optimum conditions (40°C, 0.8% NaCl, pH6.5 or 8.0), 48
hours enzymatic treatment decreased significantly contaminating organic macromolecules and bacteria as follows:
protein; decrease the deficit to 15-25 % by trypsin, lipid; to 30-60% by pancrelipase, polysaccharide; to 45-55% by
pancrelipase and lysozyme, live bacteria; to 30-35% by pancrelipase and lysozyme. Enzymatic treatment, that is,
can be used as a pretreatment step to remove organic matters and bacteria community formed the ion exchange

membranes in salt-making plant.
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