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Recycling Marine Fish Farm Effluent by Microorganisms
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The effluent sediment from the land-based seawater fish farms of Jeju consists of proteins, fats, ash
and moisture. An evaluation of the effluent sediment as substrate for growth of phototrophic or lactic
acid bacteria revealed that the sediment supported the growth of phototrophic bacteria but could
support lactic acid bacteria only on supplementation with sugar. The possibility of using phototrophic
bacteria for recycling the land-based seawater fish farm effluent is shown.
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ustris (ATCC 17001), Rhodobacter sphaeroides (ATCC
17023), Rhodobacter capsulata(ATCC 11166))2] #5-5 Al
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AT A Z o] gslo] BE - uiksinct A2
229 MPNH-& dH 3l 8 (Siefert et al,, 1978).2.
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I Grinding of sediment ]
!

Addition of water,
" "Shaking

4+  Inoculation of phototrophic bacterium

I Incubation I
|} Growth at 30T, 4,000 lux for 6 days
[ Filteration ]

} Removal of fish bones and scales

Fermented sediment
(phototrophic bacterium
>1.0x10° CFU/ml)

Fig. 1. Process of fermentation of sediment from land-
based marine fish farm by phototrophic bacteria.

| Grinding of sediment ]

!
[ Addition of nutrientsJ

} Inoculation of lactic acid bacterium

l Fermentation ]
| Fermented at 38°C for 6 days
r Filteration l
! Removal of fish bones and scales

Fermented sediment
(pH 3.5~4.0)

Fig, 2. Process of fermentation of sediment by lactic acid
bacteria.
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Table 1. Environmental parameters and rearing condi-

tions
Salinity (%) 33.77
Water temperature () 16.8
Retention time (day) 0.043

Olive flounder reared (no.)
Rearing tank (m)
Composition of diet (%)

1900 (950 g each)
12 mx13 mx0.85 m
mackerel 45+herring 55

Table 2. General composition of sediment' from land-
based seawater marine fish farm

Composition Content (%)
Moisture 80.90
Protein 8.30
Fat 3.49
Ash 9.00

'Sediment, recovered from the terminal end of drainpipe
of fish farm, was concentrated by filtering through a
net (100 ym mesh size) prior to analysis.

ZA FAA W E&E o] AL

Table 3. Fatty acids composition of sediment from land-
based marine fish farm

Fatty acid Concentration
(% fatty acid)
Capric acid C10:0 0.73
Myristic acid C14:0 6.11
Pentadecenoic acid C15:0 0.88
Palmitic acid C16:0 21.65
Palmitoleic acid Cl6:1 7.27
Magaric acid C17:0 1.38
Magaroleic acid C17:1 0.79
Stearic acid C18:0 5.66
Oleic acid C18:1 20.52
Elaidic acid C18:1, trans-9 4.55
Linolenic acid C18:3 0.88
Arachidic acid C20:0 0.88
Eicosadienoic acid C20:2 3.31
cis-11,14,17-Eicosatrienoic acid C20:3 1.27
EPA C20:5 6.38
Tricosanoic acid C23:0 2.79
Lignoceric acid C24:0 1.06
DHA C22:6n3 12.64
unknown 1.25
Total 100

Table 4. Concentration of inorganic materials in sediment
from land-based marine fish farm

Inorganic materials Concentration
Cu 1.84 ppm
Zn 230 ppm
Fe 300.00 ppm
Ca 1.30 %
K 0.09 %
Na 0.02 %
o RS Aslsh, B, A, ¥ ol o]
3, A A felle EXSA AL il ko]
ol A7 E2A AAE AR AlELo] A%
& 983 Aoletm BAHA B AToNAL ol
P iE RS FUAAT B Dol i AA2
A olgste, Aol ojeigo] W =H7lEdllA AeiA

o] 87HA7t H ANCE AEE o] nhabals}
= gk,

v 5 v gAY

ARAALEL g A lE S B2 Ballst
I, FRTE o183t 1 g/10 mE 3] Asted, of7lo)
FAAF1.0x10° cells/me)& AAQ] 5 %(v/v)7} HA A

- 263 -



j=] O
-

4,000 tuxe] wlerzAstol A Seslglt. mm»ﬂq

Wk e = 120 rpm A EE 2433w} Rhodopseudomonas
palustris, Rhodobacter sphaeroides £<= Rhodobacter cap-
sulata 59| FFAATE 27 widstde W, 3€ F 0
HH 21-43x10° CFU/mt A2 AR Uehdgdct
(Fig. 3). Fig. 3ol vyl A7} 2o] R. capsulata 2] Y7}

o] 7}A Eokr}. ok | 2 Aol wlel R. palustrise}

o I AN

3]
=

R. rubrum®) vfjokud X 7 Almd ol A] Aol Fze] Ae}
Al Ueht, wioky FAlo gzl o] Tyl AuiHes

9] uljok: okolzl w]ZHE-S B, ool &
v o 3% AX Hrlkstoel, L plantarum

(10°cells/ me) 5%(V/ V)7t HEH HZEsgich w2 3
[e]

211k 31 7] (working volume, 5¢)& o] g3}od, 38CellA] 6
A7F wrF A ) HE 2T o] e YA 7¥
Ko}, Wby g 3=l wel A4 el
2 Azt wbMAl &, 380 A2 wiiLe] okl
B27A Askstadct. sgAHAl F 6972
4.2x10° CFU/m0 9331 (Fig. 4),

9] pHE 40
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sl

Cell Number(cfu/ml)

Time(day)

Fig. 3. Growth of phototrophic bacteria on sediment from
land-based marine fish farm as substrate. (@, Rhodobacter
capsulata; A, Rhodospirillum rubruw; W, Rhodopsendomonas
palustris)
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Fig. 4. Growth of L. plantarum on sediment from land-
based marine fish farm as substrate.
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Table 5. Removal of COD from the sediment by grow-
ing phototrophic bacteria

T ¢ o COD  Removal rate
ypes of sample (mg/ £) (%)2
Raw sample I (initial) 500.7
Rhodobacter capsulata 724 85.5
Rhodopseudomonas palustris 58.0 88.4
Rhodospirillum rubrum 144.0 71.2
Raw sample I (initial) 1,766.0
Rhodobacter capsulata 650.0 63.2
Rhodopseudomonas palustris 670.0 62.1
Rhodospirillum rubrum 408.0 76.9

Raw sample 1 : The Sediment, well ground and mixed
with distilled water (1: 10, W/V), was strongly agitated
for 30 min prior to its use as substrate for bacterial
growth. Raw sample II : The sediment, well ground,
autoclaved at 120°C for 20 min, and mixed with distilled
water (1: 10, W/V), was strongly agitated for 30 min
prior to its use as substrate for the bacterial growth.

*COD Removed rate (%) = (Initial COD/Final COD)x100.
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