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Improvement of Water Quality Using Ultra Filtration System in Artificial
Seed Production of Olive Flounder, Paralichthys olivaceus
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and Jin-Hyung Yoo*
Division of Aqua Life Science, Yosu National University, Yosu 550-749, Korea
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Water quality, bacterial phase and fish growth rate were analyzed in the process of artificial seed production of flounder (Paralichthys
olivaceus) larvae to investigate the water quality in rearing tank using Ultra Filtration System (UFS). Sand Filtration System (SFS)
and Ultra Filtration System (UFS) were set up in the experimental group. For the analysis of water quality, pH, salinity, DO, SS,
COD, NH,*, NO,™, NO;~, DIN (dissolved inorganic nitrogen) and DIP (dissolved inorganic phosphate) were measured. There was
no data difference between SFS group and UFS group in most analysis items, but the UFS group showed low salinity and low SS
values, such that salinity was 33.5% in SFS group and 30.2% in UFS group and SS was 15.5 mL/L in SFS group and 7.0 mL/L
for UFS group. For changes in bacterial phase and TBC (Total Bacterial Counts), in SFS group, 6X10° CFU/mL in seawater
decreased to the ratio of about 1/6, and TBC, Genus Vibrio and bacteria in the Genus Acinetobacter and Genus Micrococcus sharply
increased after nine days, while stable bacterial phase was maintained low in UFS group during the experiment except for Genus
Alteromonas. In the growth of the larvae, fish length was 17.0 mm (SGR 14.0) in the SFS group and 18.8 mm (SGR 14.3) in the
UFS group. It is concluded that when water is supplied for artificial seed production with UFS, stabilization of water quality condition
and inhibition of bacterial multiplication are possible. When production environment becomes stable, stable growth of fish becomes
possible by reduction of environmental stress.
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Fig. 1. The diagram of the hollow fiber module and the wltra
filtration membrane used in the ultra filtration system.

Table 1. The properties of the ultrafiltration membrane used
in the experiment

Module Holow fiber (¢ 10 mm X620 mm)
Material Polysulfone

Molecular Weight Cut-Off 50,000

Total filtration area 3.8 m?

Operation pressure <3.0 kg/cm?

Operation temperature <60C

pH range 1~14

Size of lumen @0.8/1.3 (I0/DO) mm

Agd A4 R Fe FFY douoz A
61A, £ &2 50,0009 polysulfone™ o2 2718 QA3 n
INE BEE dZstY e HE B AT 1089
ARslrE L F Yk 4L ddd e HodFE ¢35
20203 cartridge filter (pore size, 50 ym) 9787} S0}7}e prefilter
housing € 38},

Not filtered
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Table 2. Feeding regime during the experimental period

Days after hatching

1 5 10 15 20 25 30 35 40
Chlorella —
Rotifer < >
Artemia —
Commercial diet ¢ »
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Table 3. Water quality parameters of experimental tanks be-
fore feeding trials

Item sw! SF§? UFS?
Water Temperature (€) 185 188 189
pH 8.51 841 8.51
DO* (mL/L) 83 8.0 83
COD* (mL/L) 0.69 032 0.48
Salinity (%) 335 335 30.2
8S° (mL/L) 21.8 155 70
NH,*-N (pg-at/L) 041 028 025
NO, -N (ug-at/L) 027 029 031
NO;”-N (pg-at/L) 097 0.65 0.55
DIN’ 1.50 1.40 122
DIP® 0.89 0.82 0.77

'SW: untreated seawater.

’SFS: seawater filtered through high pressure sand filter.
*UFS: seawater filtered through ultrafiltration membrane.
“Dissolved oxygen, *Chemical oxygen demand.
Suspended solid, "Dissolved inorganic nitrogen.
#Dissolved inorganic phosphate.

ALS 25UA AETY AT FEFE A vndy
Table 40l UeERAY, AAds4< SWeAME  Flavobacterium,
Alteromonas, Pseudomonas, Vibrio&0] 838 £qF,E 59X
10° CFU/mLZ 38 7|9 d¥ta dddise £X& Jehi o,
SFSTAME SWTS FU§ Ao degoy Fd5¢= 95
X10°CFU/mLEA swel =3 o 1/69) %2 £A& Higlen,
UFST9 4% 25X10° CFU/mLY Alteromonas& M@ 4¥7}
EZAqgtes R o9 & FFo AT HEHA ¥stuh SFST
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Table 4. Changes of bacteria species composition and total
cell count in the rearing tank at 25th day after hat-

ching
Experiment Species Cell count Toctgi:tell
groups (CFU/mL) (CFU/mL)
Flavobacterium sp. 52X10°
. Pseudomonas sp. 3.5X10* s
W Alteromonas sp. 1.7X10° 39%10
Vibrio sp. 1.7X10*
Flavobacterium sp. 38X10*
) Pseudomonas sp. 32X10* 4
SES Alteromonas sp. 14X10* 95X10
Vibrio sp. 1.1X10*
UFS? Alteromonas sp. 25X10° 2.5X10°

'SW: untreated seawater.
’SFS: seawater filtered through high pressure sand filter.
UFS: seawater filtered through ultra filtration membrane.

9t UFST 2% A7 &g Ao UFST} 108 o) 458
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A7g Jephddh
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Fig. 2. Changes in total cell counts for 27th day after hat-
ching. —@—: in a rearing tank in which seawater was
filtered through the high pressure sand filter system;
—(O—: in a rearing the tank in which seawater was fil-
tered through the ultra filtration membrane system.
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Table 5. Growth of flounder larvae at 37th day after hatching

Survival rate

Total length  Body weight "
(%) (mm) (mp  SOR
UFS 370+ 50 18804 53x7 14.3
SFS 177+ 145 170401 35+3 14.0

*Specific growth rate (day™") ={(log.-YT —log:Yt)/(T—1)*X 100,
YT is final length at time T and Yt is initial length at time 1.
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