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Bacterial Flora of Hatchery-Reared Barfin Flounder
Juveniles Reared by Ozone Treated Seawater

Ken-ichi WatanaBe? and Mamoru YosHIMIZU?

Abstract

Viable bacterial counts and bacterial flora of hatchery-reared barfin flounder ( Verasper
mosert) juveniles reared by ozone treated seawater were investigated. The level of viable
bacterial counts on seawater agar on the skin and the intestines of juveniles were 10° CFU/
cm? and 10* CFU/g, respectively. The level of viable bacterial counts in ozonated seawater,
live feeds (rotifer and brine shrimp) were 10°, 107 and 107 CFU/ml or g, respectively.

Among rotifer and brine shrimp, Vibrio and Alteromonas consisted in dominant groups.
Alteromonas, Pseudomonas, Alcaligenes and Vibrio composed skin bacterial flora. The intes-
tinal bacterial flora of barfin flounder juveniles was consisted by Vibrio.
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#E R

AV rEAKPOMERABRIE L TERENEAFV Y MEEMNbmg/l 25 k5T
WAKIA YV EREAS, S AMRIGES B8, BERCI VA F VSV P 2RE LAYV VLHE
¥k (FHk-HME, 1994) 2FwT, YHEBTERTOFHADL S ATRBIC L VB 2B
EALS R TELFATPEBT L1998 E5 H8HIcs b2 HEOFAS 06m* Y =41 >
A 4,500 BINAEL, RRiChb¥® Ty A 2 XY RY LAY Brackionus plicatilis (3{b# 10~31
HE), 7NVF 37 Artemia salina (A1t1% 26 BE~WD 81F) 8 L URRAHE (%698
H~) 2HEEHRE L1, SKZFEETE L 51TV, 0.1~3 FiE/H EREK Hb ¥ CHEEM
ST, KBEINAERIZZZHEMNOSLEREKBTHZ8CLL, 0% 1°C/3BOHEBT
WO ETLEREE, 0%, FBRHT LT ICRHERFL, SHMEERTTHH (199847
A22H) t—ERATID BT CERBECRHEL 2, £B LU IHADN 600 B % Bl A IX
BL AV AEEKEHOCTEAFENZHRELCHEE 10THE (19984£8 21 H) ¥ CMA%E
LUizo 2K 50 mm OfEAPHFRAL T, TOHETHSE, TR IUVBEOLEBEEZEL
2o

TR S

EROED A VL T EE RNk % 1998 4 8 A 25 HIcFHBE A EAKT ORI & K
HMICBETHARE CL ), TROFETEHBEAEL 72,

) b Sy

TYAVORBE SR TEEEBECHFATOY A S XV RYAY (&HEE10~31HE) b
ZVETNVT T (&R 26 BE~WD BT BER L, 1998 FE6 H28 Hicv Ay, 77
IT7EHKA0um Xy Y2 DFEEBOTENRL, TEOHETEERZRAIEL 2,

HEOEE & £EBHM AT X

A BN 10ml 2B L7 045 ym 7 4 V¥ — (2 YV R7, HA) T38EL, 207 4
g — %Ak (Yamamoto et al., 1982) YARIZER D 417 T 5 HREFRACREEL, Moo
¥ ok lml H7- Y OEEREREL 2,

TVAYBIUTANT I7E, BEENCA My —HRBERVE (Fd) cBL, R0
B% 9 EROBE 159 Herbst ATHAKEMZCA My — (ANH /) THREYF A4 X LIz,
REY A X8, 10 fEHRETEFR L TEASERICERE L, 200C T 7 HRFSIEEL
oo OO =—HhoFEHRIC LK, B lgdblh 0&EHHPEH L,

=V h 7 OEFRFARISEE 10T HEZ I B2 SR L 7, BEI LI lom® OB % H T8
B7VIFEE2RVMAT TRERZBEA XA TYOERD, BER YK AN, 1 ml OEE 75% Herbst
AIHKEMEZTAMI Y A—TRESF A X LT, RESFA XK, 10 fEHRETIEERIL T
BRI IC B L, 200C C 7T BREIFRIICEE L L BB v —Hbh s B L suw, &
Flem® H7: ) OEFEREEM L7, REETIO ML BCHEBOBAOESRDT > i,
FACERBOUTORETHE Lz, T4bb, B0 3EEDEE % Muroga et al. (1987) @
THETHEL, BENCRER2HWIE, BROAZEEA X LBEE 2y bTUOEL, ®
BRVBIAN TR 2BEBA N v H—THREYF 4 AL 9EBOEE 759 Herbst AT
wkEMZ, BEREY ST A A Lz, 20 10 EHFFEFIEERL, AR EFASCHBR 1gH7-h
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DEFBERE LT, £, 3EYFAXLHAZ 1 HEEERRL, BB ERIZE
HU7,

<V A VIBESEL, FREOAETHREOHEER T -HA L EOBE 2462 HEN I R L,
BFEEBEREYIA AL BRBIUVTALEARC LU TEEL, BT lgd ) 0EEHKE LTH
Bl

HE R ORE

EBRBHEECHRA L LEEFRER L0200 -5 50w 30 au=—2EEAICHEL, #
BT THEEKR RS, vV 2 VHEBIUVBERHC W TR IER, Ho>nwT
B7L¥BLIUOTAVTET7HIBRHCOWTHEEZHAEL 2, 4V Y HEEAB X UBRICD
Wi, Ju=—HB¥udbsnidbhosteb@ETE R Lo T,

FEE T A (1990) OFEI LE05w, BTOREBENRE & &R 2 RE
L, BV RAVDBERTo Tzo TESEAIERIC D WTIE, SEEERE % Mk T 20°C, 48 ByRs:
BHL, HEED 77 L5604, BY, E8, BEO0EEREEL L, AMhEEREoV»
TILETR & FER O EE & 2R L, OF R, EHEIRMEHER, A xv /-5, v 7-¥
AER, DNA SRMRER, €5 F VHMENRER, » ¥4 Vo RERE, EXRSRERER, e
HER, 77U RERER, FEEERBRET o TEREHE L,

=1 g
Y H I DEEER
FHE AR CES2ERE 5.8 mm Th - S {bfFAR 7T B 24.7mm % TRE Lz, £RE
B3I EERY, £BEIZT06% Tholze ZOFT 600 E%R 2L 107 BE £ TGRS
L7k 23, FHLEHNSOmm ¥ TREL, £BRESII 506 B (EFKEB42Y%) Thol,
FATAKE & U OEREE

< VATOEERA VBB AS I UVERO VLAY SR T AT 7 OEE K% Table 1
ZRL, BERAAOEERHIZ 4.8X10°CFU/ml, fBRITIZ 7 Ay 5181x107CFU/g, 717 3

Table 1. Viable bacterial counts of seawater and feeds for barfin flounder.

Viable bacterial counts

Group (CFU/ml or g)
Ozone treated seawater 4.8x10°
Rotifer 8.1x107
Brine shrimp 9.4x 107

Table 2. Viable bacterial counts of skin and intestine of barfin flounder.

Viable bacterial counts (CFU/cm? or g)

Materials
No. 1 No.2 No. 3 No. 4 No.5
Skin 3.4x10° 34%x10° 5.6 x10° 3.1x10? 32x 10
Intestine 4.3x 10 4.3 x10* 9.1 x10* 7.8 % 10* 6.5x 10*
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7 Ti% 9.4x10° CFU/g L HIE & iz,

TVHTOBRE L UBENEEY

wVATOREBLUVBEOLEMKE Table2 IR L1z, BERBOAESIZ 3.1~5.6X10°
CFU/em® O#HFHCHES L, M KExLZR3Rdohth o, $HARN»S 0
Z—WlRohidot, BEREOEE I 4.3~9.1X10* CFU/g 0&@E THIE 2 h, X X el
EZRED >N oI,

SRR Y OiREE

~VAVOEBREREY, VAYVETANT I T7OMBEER Table3 2Rk Lizo VAV T
Vibrio & Alteromonas, Cytophaga %3, 7 V7 X 7 Cik Vibrio & Alteromonas, Alcaligenes D3FE{K
i L Twiz,

hRomEE

YA VERROMEE % Tabled 2R LTz, FE L7z 3 B3z Alteromonas 3 EFE R 2 L,
Pseudomonas & Alcaligenes % % \> i Vibrio 5BH & huiz,

BE i

AELI=Y AV 3ROBEOMEE% Table5 1R Uiz, Wb Vibrio 25 93.3~96.7%, &
BEERL TV,

Table 3. Bacterial flora of rotifer and brine shrimp, feeds for barfin flounder.

Rotifer Brine shrimp
Genus
Strain proportion (%,) Strain proportion (%)

Number of isolated strains 30 30
Number of examined strains 30 30
Flavobactertum 0 0.0 0 0.0
Acinetobacter 0 0.0 0 0.0
Morazella 0 0.0 0 0.0
Cytophaga 3 10.7 0 0.0
Vibrio 16 53.3 18 60.0
Alteromonas 9 30.0 6 20.0
Pseudomonas 1 3.3 2 6.7
Alcaligenes 1 3.3 4 13.3
Aeromonas 0 0.0 0 0.0
Achromobacter 0 0.0 0 0.0
Bactllus 0 0.0 0 0.0
Micrococcus 0 0.0 0 0.0
Staphylococcus 0 0.0 0 0.0
Enterobacteriaceae 0 0.0 0 0.0
Coryneforms 0 0.0 0 0.0
Unidentified 0 0.0 0 0.0
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Table 4. Skin bacterial flora of barfin flounder reared by ozone treated seawater.

No. 1 No.2 No.3
s Smin PO Swin DT Suwin  DORC

Number of isolated strains 30 30 30

Number of examined strains 30 30 30

Flavobacterium 1 3.3 0 0.0 0 0.0
Acinetobacter 2 6.7 0 0.0 2 6.7
Moraxella 2 6.7 0 0.0 1 3.3
Cytophaga 0 0.0 0 0.0 0 0.0
Vabrio 1 33 3 10.0 2 6.7
Alteromonas 16 53.3 24 80.0 18 60.0
Pseudomonas 4 13.3 3 10.0 6 20.0
Alcaligenes 4 13.3 0 0.0 1 33
Aeromonas 0 0.0 0 0.0 0 0.0
Achromobacter 0 0.0 0 0.0 0 0.0
Bacillus 0 0.0 0 0.0 0 0.0
Mucrococous 0 0.0 0 0.0 0 0.0
Staphylococcus 0 0.0 0 0.0 0 0.0
Enterobacteriaceae 0 0.0 0 0.0 0 0.0
Coryneforms 0 0.0 0 0.0 0 0.0
Unidentified 0 0.0 0 0.0 0 0.0

Table 5. Intestinal bacterial flora of barfin flounder reared by ozone treated seawater.
No.1 No.2 No. 3
Gems Swia RO Swin  DOPOT Sman  DRORCT

Number of isolated strains 30 30 30

Number of examined strains 30 30 30

Flavobacterium 0 0.0 0 0.0 0 0.0
Acinetobacter 0 0.0 0 0.0 0 0.0
Moraxella 0 0.0 0 0.0 0 0.0
Cytophaga 0 0.0 0 0.0 0 0.0
Vibrio 29 96.7 28 93.3 28 93.3
Alteromonas 1 3.3 2 6.7 2 6.7
Pseudomonas 0 0.0 0 0.0 0 0.0
Alcaligenes 0 0.0 0 0.0 0 0.0
Aeromonas 0 0.0 0 0.0 0 0.0
Achromobacter 0 0.0 0 0.0 0 0.0
Bacillus 0 0.0 0 0.0 0 0.0
Micrococcus 0 0.0 0 0.0 0 0.0
Staphylococcus 0 0.0 0 0.0 0 0.0
Enterobacteriaceae 0 0.0 0 0.0 0 0.0
Coryneforms 0 0.0 0 0.0 0 0.0
Unidentified 0 0.0 0 0.0 0 0.0
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FHERAKOEEEP 48X100CFU/ml Tho it b b o TV 1 7 DEEL S i3 3.1
~5.6%10° CFU/em? OAREHHHE S h, 2 OE#IE dlteromonas #3EE % % L, Pseudomonas
& Alcaligenes & 5 > i Vibrio P& Wiz, SERERAAOEBERE S 2 HEEOABTS T
ol s, RS (1996) BSUBHEEDL YV VIEEKOMBEEL*T/EL L 2 5, 3ETE
LizoFhOBE b Alteromonas BRIERA Y UBEAOHBEZEOETEEZ L TWE I s
5, AROMABEIFETAKOHMEREORELZI T2 bDEEL NG, BEAETHAD
BROMERIZDOWTIREAS (1999) 2k 5 X i2DWT, PEME Tk Suzukiet al. (1990) 254
FICOWT, S (1998a,b) BNFHFHBLUr F e DWW THEEL TS, SR &
FY I TREEAHRMEEC L VEROHEENTER NS L HESITVWD, 77, 545
(1980) ik, a4 Onchorhyncus keta B L U7 7 < A O. masou HERDEFMOMIEE » HE
L, HERAKCEELZFI2ZL2HELTHLD,

—TIBE DEREIZ 43~9.1X10* CFU/g DFEFRT, ~%' 1, 7us4, 5 X, zavy4, t
777 BEVFINTEOMAEDOHE (Muroga et al., 1987 ; Tanasomwang and Muroga, 1988,
1989; &k 5, 1999) T 10" CFU/g DB TH -7z Z L LR L THRWEER LT, L L,
T OMEE R Vibrio 53 93%, LA E & EBNES %72 L, Alteromonas & Vibrio BEkE 2 L1
AYBIUTNVT I 7 OMBEELERT 2ME D> b Vibrio BHIESBRNCEE L2 D L
#2505, Murogaetal. (1987) i3, v5 A BLU 7 uy( DEGEEBEOASTAA, HES
FUFHAOHBERE L L, FHRAOHLEOMESIRETHCEECHEHNCEEL22I 2
OO, ZORMEEROREIC L DHESEIRS W TERENZ ZEE2HBEL TV L, —F,
Tanasomwang and Muroga (1988,1989) i3t J %, 7oV A, NI 77BIUVFINYOHEEH
K, ERE & FREAOMBEE 2 HE LT, FHAOMLEOMEEIEWIC b BRI bEH
LEMENE I EREL TS, LidL, BARBO &% % LIz Acinetobacter 7 5 ARG
HIHLENTEETE 2VvicD, BATRHAEROE 7 AOWMLED S 3HBE L kh T L8
HLTWD, 1, BHAKS (1999) 13 Bacillus BHESHEZEO A% R TSR 2 EHE L2 b
7 A HLE OMEED Vibrio BHIETHTH -2 L2 HEL TV 3,

S HICHEAS (1980) i, Y a7y BLUY 2 I~ AMAOBNME BRI T LS a1
L, BRI UVEHEBRSWEN, Ihoil3BIREBENOBSERAS(BELTWS =
EERIEL TV E,E 7 A TREEHOSEE 31~40 HiZ B LB HMET 2 L iz SEE
BB S (KK, 1972) BLENBEALT 2, LD Z e 55, vV 3 7 T b BEMLE ML
EOREW & VEREY &I A - L MELSEIR S h Vibro BB SR SHEEO A%
kol eFEZLNE, UL, YVHTOBNMEEOEREL, 20OBOSEKS X
UHLEORERASCEL Tk, SBEOI T REFEL£2 2,

X [

ARELRE K W (1990). KE-HMAEVR, p 9-20, HAHEES (), REBERE~=271
I EEHELEE, #HE.

PEREAE - HAk <F- B R B BRI —- B 8- RERS (1996). kot Vi
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