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Effects of Oral Administration with Fermented Product from
Sewage in Land-based Seawater Fish Farm on Haematological
Factors of Olive Flounder, Paralichthys olivaceus
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Effects of oral administration with fermented product from sewage in land-based seawater fish farm on
haematological disturbance in the olive flounder, Paralichthys olivaceus was investigated. After 4 weeks of
conditioning with a basal diet, fish were divided into 4 groups and provided experimental diet (0.1, 0.5, 1.0
and 2.0%) supplement of fermented sewage for 80 days. Proximal analysis was performed for the product
of sewage which was fermented by lactic acid and yeast. RBC count, hemoglobin concentration and hemat-
ocrit value were increased according to the treated periods, however, no statistical difference was observed
between control and treatment groups. There were no significant difference in serum organic, inorganic
compounds and enzyme activities between control and treatment groups. This study hypothesized that the
supplement of fermented product from sewage in land-based seawater fish farm might be an additive sup-
plement for source of fish diet in view of haematological examination. Recycling of the sewage may be an
economic artificial sources of diet for fish aquaculture practices.
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°]t} (Nordvarg and Johansson, 2002; Tucker et al.,
1996). 3ATL F=oll A Aashs Yx S35
24 FAFNA HARE T3 F, ujEo
A ZeEE EEY] 2 doe H37) »
FA Aol wet thAe) Aol glon) ofF o5
& WL R & e A dhyo] Egso
JA Gtk ol g WiEEL thRR FolR
7F Aolst HE AF AALROIH, @rElEo]

T
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U x)wkel] )] deja o] 2 Ao
o]t} (Moon et al., 2002).

W2 v &g Fol FTRE 1FES dW
ol FRF ofZAlglo] EAH=T, i A
o2 e o] & A WL =E
o] Bt & A Yehe ofgolH, A
GAME Ut o g FEE= GALUH
g ME g7 A HA g olEE T R
33 ek ol T A ol FHF (IF
E wEA4)e] di7HE FHE |A X3t
T Qvke AL FSUE BEsty g2 9T
B9 B33 Xy Ml ZYEC] H
o] olo] thdt wire] AlF3H AAolrh FAF
&85 AP F2 A7 Bole FoE AR
Z AolgA ¥ AZel IAE AERA7 4
Aed F3g el Aoy (Nordvarg and
Johansson, 2002; Tucker et al., 1996), =¥ 224
oAl Botol A= AAMS (nitrification) 9} B3
(denitrification) g FAHCE A77} &3] g
53 It} (Asano et al., 1992; Myoga et al.,
1991). @A) Al FHE A Qe A F/7Y
A 7kle) g &3 2 A HET} o] FoA]
I Jou) HIEA A 9] RS el 9
E3l= 747t dvkeiy, ol FHIRY A=
Apgro 2 22815 Qi

BRI FE o183 QHFAEE A
2L AEERSH (Kobayashi, 1972), =iell A
o] FBFAGAFE o83 HFABE FAE
Y, FRFAEST, RIS 59 ZoklM F2
o]Foj2 1 Ut (L &, 1996; o] 5, 1998). =]
M A WiEEY AAE YT A
9 AL 2 A FAYH Aol BE 5
A#Y7e Yzt AU AFEC] B HIL
ot} (Kim et al., 1997a; Kim et al., 1997b; Kim,
1999; 7 5, 1998; 7 5. 1999). &tAI T}, o] g
HIZE-E o83 AlE 59 AEL o, oFF
HAol the HEZF AEI dAolrt o] g
BAHA A3t & Aty £ A 873
2 ulo] QFUE oA wjp- K85 R

Am

<

CEAS NS OIGE - HAA

AHE-E R §l7] W&ol (McDonald and Milligan,
1992; Folmar, 1993), @44 £ 9] 42 w4 &
23 A EAAEH IHelgy A4 & Uvt
(Pacheco and Santo, 2001). Wty £ d+&= &
o] F8 Ao {F dRA, Paralichthys oli-
vaceusE WA OZ ALz G wiEE
LEES ofF AR H7lo] wWE A HEF
of mX& S HESIUTh

ME W L

1. 0|48 HHSF

£ Aol AR A E A5 AN, Lac-
tobacillus plantarum (ATCC8014) 2 & X, Sac-
caromyces cerevisiae (IFO 0203)& AHE-3I3TH
FAFE GYP YAEIAR 30CY 37] Wl
A Az wfekstE R, &R Saccaromyces cerevisi-
ae (TFO 0203)= YM AR oA 25CE 473
Evi=g

2 WE W WEES| 0138 EY

FAA WEE EHAIREE 120C, 171% ol
A 2087 HH3L, o] AlRE FRTE 104
HAAIZl F wREIETE ZAE FF WEE

Grinding of sediment

¥

Addition of nutrients

X Inoculation of lactic acid bacterium and yeast

Fermentation

¥ Fermented at 38°C for 7 days

Filteration

j, Removal of fish bones and scales

Fermented sediment
(pH 3.5~4.0)

Fig. 1. Process of fermentation of sediment by lactic acid
bacterium and yeast.
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ANaE e aRe] wikr|dEA o3}
At (Fig. 1). dl¥] A¥E T @5slge 4
ARl FFo] g A g 7EE o uy
FE9] A HE FYE A3 Ao EA
FEY H7bsEE 10%, L. plantarum (10°
cells/ml)3} S. cerevisiae W FY (10° cells/ml)-&
12(V/V)el &2 ¥ 9& AHAA9
10%(VIV)EA FFstch Mg #7124,
38ColM FABIATE FA MEE YEE A
2o 8, 29, =2, 23E 52 47
Kjeltec Auto 1030 Analyzer, Soxtec System 1046,
3z, F21x7) §& o83l FAH3Ah
£ EE LBEEY 1A ohxAl BEAe
Ninhydrin W} 22 amino acid analyzer $433
(SYKAM, Germany)< AHg-3ste] #4314t}

3 B0 W AFTH

A% 7 em el A A& 8F F<F AL
AT A8 AIFA] g H AFE 713+
0.02 cm, A F 4.241+0.05 g | AT} FA A v =
E HEEY F=E 0.1%, 0.5%, 1.0% 183
20%% A3t ZF 2 (8150 cm X 100 cm)ol]
g2 Ao 150 vl 83y, dd7E 7
b 2HEC 8 XA AMS 3 1Y

%

p

15~183] BpAZIoH, 2R A4 FFE ¢
st F7IskATE AR 717 B9 L, $ES
= e 54

meter (HM-12P), 82 FEHEA (SMill-E,
ATAGO)E AHS3IAE A7 & AR £&
= 152~248C9] HYZ, FAFLL 1527C o]
ReH, HF FL&L 248C oAUt gL
34.0~36.0%°] AR AHEF2 DOE 7.2~8.7
mgLG Y, pHE 7.5~8.4 H Itk

4. WBE 2
A7 U APAE WEE BEE £
o 6 HPZEAA 209 w2 ddTe

Fol 45770408 AN AT Ao E ethyl
aminobenzoate (Sigma, USA)Z w13 A)71 %, 13]
£ FANE AFESle] njRE 83 (caudal vein or
artery)oll A 2@tk NEE YL 22
o, & 7lE= heparin-Na (25,000 1U, 22|42k
& A7hete] ARE SAET, UE 3 )
© BASEAE-E SA3] st 1A17F B9t
Aol WA F 4ToAA 241 7H59F W3
o 6,000pmellA 5%+ A4 Haldle] I
sttt @943402 A8 §F Zuz
R, A5 9 G2 SHL ¥y S
F WAL E FABEA 3A)7F ool A4+
Atk AE+ (RBC)FE hendrick's diluting solu-
tion® 2 ¥olg 1:2000.82 343% Fo| hemo-
cytometer (Improved Neubauer, Germany)E& ©]-&
sto] g3 ool A AlSskdh g
Hbysk= ARHL e A kit (Asan
Pharm. Co., Ltd.)& AH&3ld cyan-methemoglo-
bin®, 8783 (Ht) a2 microhematocrit
centrifuge (Model 01501, Hawksley and Sons Ltd.,
England)o1 A 12,000rpm o2 587 94 A
AlA BERoR SN g TR
M52 calcium® magnesiumol thale] 243}

Rt 542 calcium o-cresolphthalein-com-

bl
% o o o

L L
LY

/
-

plexone'H, magnesium- xylidyl blue® ol 2|3}
24z} 18- kit (Asan Pharm. Co., Ltd.) & AH&-3}
o ZA38 ) Fehd A #HKtotal protein) S
o dTYPPORE Foj2L LA, vy
A2 AFE 43t AN JeEWER o]
Aol 2ated BAFE AL 34 540nmol)
A ER5Y F g geErs 78l Biuretd O
2 Sk 9% (glucose)S GOD (glu-
cose-oxidase)®] 28l 2)3le] glucoses &HF
o] 84 9 7 jhSste] SR aksles
&7} ®"r} oloja] o] FHAbElrA7) peroxidase
o] z-g-of ¢]3}ed, phenol 3 4-aminoantipyrine-S
AeE o8 EZFAA, 7= HM MAE WA
Fth o A MAE 7 500nm oA B4 &
Aeted AAF glucose FS -5+ GOD/POD
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HOZ (Wemer ef al., 1970) 2439t A48
42 GOT (glutamic oxalate transaminase), GPT
(glutamic pyruvate transaminase), LDH (lactate
dehydrogenase)ell i3l ZA3t4 ) GOTS}H
GOT<= reitman-frankeld, LDHE 247129 o
Z S8 9A Aikg gF2AA g5
e AAdEETh o) O a4 NADE, $4E
°] NADHZ ¥t} 44% NADH: 1-Methoxy
PMS®] Exj3}e]]l NBT (Nitrotetrazolium blue)S
FUAA YEEvPRE YA o] TixEn)
We) g M4 PFsol, LDHY BA4E 73}
Rk

5 724 B4

ddd e 543 el SPSS B4 =2
#H (SPSS Inc.)& ©]&-3l] ANOVA-testS 24|
& & AE OEElEE 2§93 24 1LSD)
o2 Bk §94 (P<0.05)S Taslgch

21 3 0@

1. WEEO| I8t T4 W Olo'cAt M HE

FHE MEE TEEY VR BN
Table 13} Zo} 89 A+ 8779929, =
G2 3.04% 2 ZAME O] Eo] ThA BA 2
AMEIQATE o2 et REEke wEd e vy
& F3 Lol 7QlEls Ao g Aztec
S FAF e MEE TEE e ofn
ARE BAS AIE Table 294 72tk 1529
ob) At EA A3} asparagine, glutamic acid,

Table 1. General composition of fermented sediment from
land-based seawater fish farm

Composition Content(%)
Moisture 87.65+1.17
Protein 3.04+0.07
Ash 3.921+0.01

Fat 1.941+0.05

Table 2. Amino acid composition of fermented sediment
from land-based seawater fish farm

Composition gontent
(% in sample)

Asp. 2.539
Thr. 1.193
Ser. 1.012
Glu. 2916
Pro. 1.949
Gly. 2,889
Ala. 2435
val. 1.318
Tle. 1.263
Leu. 1748
Tyr. 0.629
Phe. 0416
His. 2.328
Lys. 1788
Arg. 0.520
Total 24.944

glycine, alanine, histamine 5] o}7|zAlo] &7
TS SRASATH (Table 2).

2 UMM A Y FIIME

MEE G WEE LEEY AR HUl)
e g2 L gostr) Yste] oyt
THE AT A3 944 A3el ik B4 A
€ Table 39 YeERUTE AE74E= 59 Uz
T7F 191 X10* celymm’o) Qo™ 68 ZAo) A
= 7 199 X 10* cell/mm?’, 2% H 77}
160 X 10 cel/mm’ S8 FAYE AT} 79 2 AL A
= A" HA 7} 259~288 cel/mm3 0.2 ZALE
of Awtxo g HY 4y} Zrlsls AR
ERilo} ol o Fe] A #dol Y A
2F AZEC 44 Hbh)yEEE H¥EX
202 g/dL 2.2 FAMEJL, 7E9ZAIME iz
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Table 3. Effects of oral administration of fermented sediment on haematological property of olive flounder, Paralichthys oli-

vaceus
Treatment groups
Period
Control 0.1% 0.5% 1.0% 2.0%
May 191.0+6.0™
RBC count
June  199.3%+13.6* 206.6+25.7" 182.0£15.1° 149.1£199° 160.6+-24.2°
(10%ell/mm’) _
July 28234183 2843+22.1° 259.9+31.8 288.3+36.7° 2804:+10.6°
H May 18.84+0.7°
t
%) June 20.8+2.3° 238+2.1% 231413 233+1.67 22.8+0.8~
(1]
July 271+ L1 243415 275414 2434127 23.8+0.9"
Hb May 2031044
L) June 2.68+0.45" 3.50+0.30™ 4.051+0.95 3.17%£0.17* 3.62+0.48"
July 3.40+0.18" 3.37+£0.53" 4.14+0.48 400+0.31" 4.77+0.28
Values represent means =+ S.E. (n=10).
* Different letters indicate significant difference (P<0.05).
77t 3.4 g/dL oI, 2% A FFAME 4.7
g/dLE FAEC] H7FF7} thi A AR 3s
o B AL X 27 18.8%°1R S, T 30 -

YZAPNME 23.7~27.5%2 HAE ehyo]
HFsEEE folg Aole BFHA @l
olgt & E dasEE Foo nE TY &
7)o T Folgh ol UEhA] G3iAl
gk (P>0.05), A7)0 M2 HP R, A
T R 44 g7t Sk AR AR
#Eo] 2 ZA2E #EHT (Sano, 1960;
McCarthy et al., 1975).

24 viavlg 2 #ZFY $E+ Fig 29 o
BT 59 ZARIAME ¥R 8% rladlg
FEE 226 mg/dLolA 2.1, 6 FRAN M= =
T7F 1.92 mg/dLolReH 0.1,05, 1 & 2% H7}
TFlXE ZHzb 1.59,2.09,2.13 2 2,08 mg/dLO.
B ZAEACE AT 7Y ZAIME 69 Bt
© Ua B4 A 1Y 2% 2EE Ho
ANME Ztz} 273 2 275 mg/dLO 2 RAFEY L.
W, A7Fr0E 2 diz27ebe) 94 Ajol= o
ERER] gt (P>0.05). 83 24 SEE 59
ZAIAME 9.24 mg/dLOIQ o1, 69 Z AL A=

| d
»
A

foed
o
"

Magnesium (mg/L)
= 8

od
o
.

Calcium (mg/L)
-9 >N -]

N
s

[~}
»

June
Sampling period
Fig. 2. Effects of oral administration of fermented sediment

on serum inorganic components of olive flounder, Par-
alichthys olivaceus.

May
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ofy

54 -

Mo

WZET7F 945 mg/dLelRe™ 01,051 2 2%
A7Vl ME zhzh 7.88, 6.50, 7.35 2 6.66
mg/dL2E AR o] WEE H7F7t 27
Hlg] w2 A3gE JeEch o8 d AL 7
GZAIME tHRT7F 1145 mg/dLe| 2, |
2 2% H7HlAE ZH2 1003 2 891 mg/dL
o & ZAHO] WEE H /7 izl vls)
2 @Y AerEE Jeplh 84 14

F AR 3 77 Rl Edol 4E
b A, F A eldlEeS ZE R
veld 4 3l+=9l (Leatherland ef al.,
1981; Singh et al., 1997), £3] n}1d] 59| o]&2
7k 23 FoAe R fEE ARE
A2 4= ok Maeral., 1995). A9 B A7
MM g F71459 M ZAEA &

ket

3. EY R/ME W B0RY

o1F9] total protein 52 W3l= HZ A
L4 AERE AREE T 911 (Ito and Murata,
1990; Hodson et al., 1992), YytH o2 Q&3
of &8 b, 1 ANFY e FH &
Aol W2 F4AE & 4 AT Mayer, 1985;
Yamawaki ef al., 1986; Khattak ef al., 1996). £ <
TAME S E LaE H7b & g 3
F71°3 ol st A3E Fig 3o JeEIUE 8
A F dE FEE 5Y ZAIME 271 gdl
ojlo.H, 6HZALNME HETTT 2.86 g/dLo]
Ko™ 0.1,05, 1 E 2% A7rFoAME 7zt
274,257,275 2 22 gdLO. B FAIE ] L&
= A7Hret 27 K8 g zpelrt vEeRA]
Sokth 792 R 7E 3.27 gidLol
o, 8 E AV 280~3.500 HHE Y
Effjo] ¢t §-o Aol7t VebA] 9%
o} Glucose®] 735 90 sHEAs 22 =
BEZA date Friskes e v,
o] otz# gyl Euld o3t A¥F =
AL e 4 0o AW glycogend E-al 3}
o A glucose”t 7F8HA Ht} (Gupta, 1974).

M- A S - 01DE - AAA

Total protein {(g/dL.)
»

W Control
CEDOL%

Glucose {mg/dL)

May June July

Sampling period
Fig. 3. Effects of oral administration of fermented sediment
on serum organic components of olive flounder, Par-
alichthys olivaceus.

ol ZAtolAME HAE 7t WE FFA| Y
HES 4 ZAREE 708 /g Aole
LElA] ghokth 59 ZAMA 32,12 mg/dLe]
R, 6 ZALNA = THETF7E 77.69 mg/dLe]
Rom 01,05, 1 2 2% 7oA 2tz
62.86,98.75,79.73 & 58.49 mg/dL O 2 FA}LE o
2%WEE H7FE7F T vis) e FA =
ZAEYL Y, FETIE 28 Apolzh yEr
YA otk 749 RAIME g2 HEE
A7 A 103.5~1384 mg/dLOE ZALE 0]
HEE HUH7E gl vls) freldoR |
ol ZAMEA] Fsith wEkA wEE HEEY
ALEY 2% FFME B DA E9FE
e Y-S FA o 2o Az

Al 84 54 €4 T GOT (glutamic oxalate
transaminase), GPT (glutamic pyruvate transami-
nase), LDH (lactate dehydrogenase)oll ™3t wi&
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Table 4. Effects of oral administration of fermented sediment on serum enzyme activities of olive flounder, Paralichthys oli-

vaceus
Treatment groups
Period
Control 0.1% 0.5% 1.0% 2.0%
May 95.1+4.2¢
GOT
June 81.5+27" 81.7+6.1% 80.9+7.9" 86.8+10.0" 829+35.6"
(Karmen unit)
July 78.7+4.1" 88.1+5.8" 80.2+2.3" 727+63 79.4+7.8%
May 534160°
GPT
June 57.7+4.5" 59.8+3.9" 55.6+24° 46.1x4.7 55.9+6.7"
(Karmen unit)
July 65.3+4.0° 769184 73.2+5.8 71.5+4.9° 643+5.1°
LDH May 508.9+16.1"
W) June 727.0£96.3° 6220+74.8°  632.1£106.1°  482.7+41.0" 674.9+84.0°
o July 439.2+£57.0° 5253+1123"  596.7+164.9*° 4299+522" 478.6+48.7

Values represent means +S.E. (n=10).
* Different letters indicate significant difference (P<0.05).

E UAE HUb wE GE%E AR ARE
Table 40 JERNRITE 83 Aoj&49] GOT ¥
GPTY] €AL& LEER 93 743 2 2
& 59 =¥ &9 B AMEEHT] o Eoj
ojFe A AW zZde] o]&FHY glor
(Sakamoto and Yone, 1978; Shich, 1978; Smith and
Ramos, 1980), Ytz o2 0 QEA | o3 Zr}
3= AeE YePAY (Casillas and Ames, 1985;
Rao et al., 1990). £ AFelA 3 GOT 842
59 ZAJoAE 95.1 Karmen Unito] 1.1} 69
ZAM M & dlZ277} 81.5 Karmen Unit©]$1.2.®

0.1,05,1 2 2% A7+l = zk2}F 81.7, 809, -

86.8 ¥ 82.9 Karmen Unit® & FAlEo] Wi &
A7t dEF7 frost &olzh vehdR] o
ik 7Y ZA A= ) ZF7) 78.7 Karmen Unit
oo, HEE H7FFE 72.7~88.1 Karmen
Unite] Y E vehfio] tiZ279 f2]§ Ao
7F JERER] gkt (P>0.05). @3 GPTEAS
59 tixFolA= 53.4 Karmen Unito] 2.1}, 6
YAt A= A AFFolA 46.1~59.8 Karmen
Unit®] FHE Yo A1 848 vely
AT} TEZAIME @3 GPT Ao] =79

A 65.34 Karmen Unit ©]1o™, 43 &E H7)
TFol X 64.3~76.9 Karmen Unit® 2 FA}E o
AR M98 848 JepiUch 83 LDH &
AL 59 ZAPIAME 5089 W.U/ALOILo Y, 6
YZANA = dl2F7F 7270 WUMLLE ZAL
ol sYET thh $A ZAEATE o3 A
T2 BRE AVPFME H2E A4 2AME
RAed, 01,05, 1 R 2% F7FANE 7z
622.0,632.1,482.7 2 6749 W.U/ILS.E FA}E
of WEE AV 277t 9 o7t v
PR 9% (50.05). 7EEAMME 27}
4392 WU/dLeIloH, HaE A7bte 1 ¥
2% H7HFAAE Z4H2E 4300 2 478.6 W.U/L
o3 ZAEC] HREE A7 RT7F FAL
g 8A4E Jehisich vty 28 E Al
28] AAEAC FE§E FA ¥E Ae=E Hrt

=AUt
2 o

B ATE $UuE 22 $HolRa

Paralichthys olivaceusE WO E SAFZF 2
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FAH HEE HEE olF AR A7) e
A WFo e g @Es}&’it} éé
At R ARE AMSER 2E 3 4 wE
o] olghehy AL HAASHL, LYEES 01,
05,10 ¥ 5.0% TE2 837 E93yrt T
454 % 8FA ] 2zt Fo p7hEE Hoyshy
FES FHLE I AolE AT wjEE
HAFEE F% 2ol YehiA] @kt
BAA7] 0] mE AYE7E L 2 2 Fa)
A7t F7vehe AEE Jelile Yy, F2
FF7 2 /fIES uE TEE wryE
o8 2pol= ERR] oistth 3 " Ea
Y FAMME ZAAZIEE HELS YEhg
A9 TY ZAM )01 ZF 27 $-018k x}o)
= WEREA] gttt whakA o3 F SAF oA
fref el WS E HEAEY U goksk e
A7t Hg s ofopAlch

et b oo

AL At

o] =& 20039E YR "FAEHA
TREALGE” R 20039 % ST Al
AATA AFALARIH" ] Ao ofsf A7
AU @A =8¢ F AT
S FHF AT BARANA FAEH YT
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