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Bacteriological Study on the Mass Mortality of Cultured Hanasakicrab
Larvae—Bacterial flora of cultured hanasakicrab larvae

Ken-ich1 WATANABEY, Makoto TakamasHI", Ken-ichi KAMATA?,
Teruhumi Sucisawa? and Mamoru YosHIMIZU?

Abstract

Mass mortality occurred in cultured Hanasakicrab larvae at zoea III and glaucothoe
stage. The typical symptoms of the diseased larvae were cloudiness of intestine and mid-gut.
Numerous Vibrio spp. were isolated dominantly from diseased larval intestine. The viable
bacterial counts of larvae both external and internal were increased day by day from 10* to
107 CFU/g. Among the rearing waters and Thalassiosira sp., feed for larvae, Pseudomonas,
Alteromonas and Morazella consisted in dominant groups, and intestine of larvae, Vibrio was
dominant. At glaucothoe stage, diseased larvae showed a larger number of viable bacterial
counts (107 to 10° CFU/g) than healthy larvae (10° to 107 CFU/g), and Vibrio spp. were
dominant in internal microflora of diseased larvae. For 3 days after zoea III stage, the
larvae were treated with oxytetracycline hydrochloride (OTC), 5 ug/ml to prevent the
disease. The intestinal viable bacterial counts of treated larvae were less than non-treated
larvae, and survival rate of larvae treated with OTC were higher (709,) than non-treated
larvae (50%,). Therefore, treatment with OTC was an effective method to prevent the
disease.
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LrLigdhss, 1988 FEi2id 7 5 v a b cHIShE I S EE R UPBIRO OB 258 L T 2R
HEL, A =—DEERLELTERL K21,

AR, BNEEGAECRAVIEERAL X UEEOMEE L RREErS N F YRS =
hEOEE, HLEOMEE 2MEYERENCHERNL, b TERA XTI I¥ 42
V¥ (KERT <A Y>) bug/ml DEBRYBIZOWTHRETL-OTHET 3,

7L FE
NFYEH _EDEE

NFYEH=shdR, BEBESCHETOR =R LI b DR AWz, 1992 £ 1993
BT FHGEOHEAEE LC4m® FRPAY (BEE22m, H3 12m) 2HTO2H
BEL, $E0FBEN 10000 B/m* BE L L2 L3 CBHEEROY 27 2INE L, BEBRKiZ, i
Er V7 IBMBCERAF>T Y47 ) Vick B3RBETIEBR LiTb R LBX
£ LT, @EABIZ, NERD £CHHBLCIRL, 9~10°C 2883 % L 5 Uiz, #ukig,
INBBHIZAEADT & Uz lz D BH I KD & 21TV, ZOHIE 209, OFE TIT o fo KEHERFO
HETH >/ 7007y A% 30~50 75 cells/ml 723 & 5 cflEARCHEMLI BRI 2EO
F—A M=k D Fot, BEEERLETATFIT/ —FVIRESS a2l 55T
KB o, BB X Thalassiosira sp. % v, SIEAKFOERERED 3,000~5,000 cells/ml & 7% 3 &
SEHMLI. 7572 2 HESHRL TH o1, $HEL2AESE2HNTIEHDOR Y b2
AERICES T E Ry M LAMBD 4 EFO>BRT U, BRRIEZ S 72 b oifighd sl
WI22TH2EIT- 7, BRX TR YV 27 SIBHHOYHAICERA X7 F 794 7Y 2R
T 5 ug/ml OFEBEITV, ZOHEOKE 209, THEERREL 2. WO BT 770 b ok
HizfTo 7,

Caiat O fiER S

1992 £ & 1993 £ LEFABE MG T 3 28K e EHEEERCH > TRFF6E, AF
KA DRKE D o BEHHRRE £ TR L7z, 27, MEOCHABTAMAOHAET KL G 3
El, BEHERE O TEERRL .,

BLEMAE AR

1992 £ & 1993 FEic N F ¥ F H = ShEDEE DO 7 I EEDDIEE Thalassiosira sp. 25t 4 [,
BBEABCHEZSTORY PERAOVTRBERL, Ay A—FRIE (F1H /) cBL,
e A s 2 fand

1992 £F & 1993 FENEEHEERBEONF VI ¥ =g c DT, BBRE» 55 7H, SERH» S
St 10[E, ELEDEBSEREI AT FH = 4E» S b EFNFNERL 72,
SERMORIEE

FAERAB L UHEBEKIZOE B> S, AEFRAERS L UCHEENF V=D& R (Hb
Brate) 3, RE2BRE IEEBOEE 15% Herbst ATHEAZMETA ey —HARVE
WEDREYF4 XL, 10 EHEFEC L AHERBTURERL, &5 THEANTYF N =ED
—#iz DT iX, Murogaetal (1987) OFEIZ LIz BWEEAT Y VAR LiZ, HE N+
A =2EY 01% Bl ¥ a =7 AKBKIC 30 DHEREL, Z0HKEKT1MERL
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T2o BEEtR, HiIROHARFEAR LERCFEYFAXL, ZORBOEERE L > THLEOEE
B L, £EEOFRK 0.1 ml Z¥AREH (Yamamoto et al,, 1982) ARz ®EkL, 20°C ¢ 7
HEFSWCEEL THE2 o= — Ko o SEBE R X VEH L, 2B4ERRAETRHA
Tk lml B0, MZEER1gH/DELTEHL,

HEEEO SN - PEE

fAE A 4 Wik, RN 3Rk, NF Y F T oHhETENIBE D 6 ik, EBKOD 4 Bk, &
SIZHILEREE L T 3EED b REZ >V, BEFRFIR Loga o - — S 2D,
BELEAOCTEYTI2HEED 10— % 20~30 EUE L, M8 T CHRABEREET,

SMEHODE

SEEEKITICE -FFAK (1987) OFZER L D UTOEEBEMERR CELENEREREL, B
VRVOGEET- T,

FEMESERITELR

SRR EMEASEH T 20°C, 48 BERIS R L o, WHED 77 A, W, Eift, S
OEJEEFBEEL,

AE{LEHMER

HIECEER OB EE G & HEA L, OF BB, HEERUHR, 4 v 5 —¥BR, » 7 7 - ¥HR,
DNA MR, €7 F Vo BUERAR, 7 YA C2RERR, EROMERR, FRECHAR,
Ty 7o RS, FARERET o TRRZEEL L,

= B
hEORERSE

NFHFH = ghEDABERBOMES Table 1 IZR U7, 199243 2 H 27 HH» 5 HE 2B
L, 4 HIOHZERY BT, V27 3BHciRELT»53HEHD 3 B 156 Hic, BRK TIXER
AFVT PITYA 7Y L BREBET o T HEROEEFE 52.4% & EBRDEREK 72.6%,
X0 20% BED LDl ABEKINBR T I ARHBE L0, BBR TIRHEREL R o 72,
199342133 H 1 BB BB L, 4 HSHRCWMY BT, V7 3@lcHELT»53H

Table 1. Results of seed production of Hanasakicrab in Akkeshi Station of Japan Sea-Farming

Association.
Number of : Appearence
. . Date of Number of  Survival -

Y f d d

ear Group Rearing period {::iﬁ treatment produced larvae rate (9%,) ° la;sve::e
1992 Control Feb. 27-Apr. 10 50,000 Not treated 26,200 52.4 Few
1992 Treatment*! Feb.27-Apr.10 50,000 Mar. 15 36,300 72.6 No
1993 Control Mar. 1-Apr. 8 48,000 Not treated 24,200 50.4 A few
1993 Treatment” Mar. 1-Apr. 8 48,000 Mar. 18 33,600 70.0 Few

*! Larvae were treated with oxytetracycline hydrochloride, 5 u#g/ml overnight.
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Ho3B 18HIZ, EBRRTIERAF ST ISV A 7YV Vit 2HBETo7, HRROAERE
i 50.4%, L RBROEREK 70.0% &Y 20% BEE, -, BBEEIIBR COBHRL, %
BETH TR,

SEH

FERAARUEEAROLER AR L & iz Table2 iT R L7z, EEAKOERERIX 1.3X
10°~9.3 X 10* CFU/ml O&BH THIE X iz, FEADOEEMIL 9.6X10°~1.2% 10¢ CFU/ml D E
HThh, AEAKOERKLY 124 - —WmML 7. BRXOHEBEKDAEERIX 2.1x10°
~2.2X10* CFU/ml O TH D, FUEROAFTAOEE K L KELEIBD SNB P T2,

FHRLE L THOWAEROEESZHA L L biz Table3 IR L7, FEHIX 6.9X107~1.8X
10° CFU/g & TH - 7z,

NFHFHFGEOHEEEEL2EDEREE % Table 4 2R L7z, SERXOAEEKIZ10~
10° CFU/g 0®WHATHIE s iz BRROEEH D 104~10° CFU/g DFEHTH Y, 2 Fl 2B Ext
BROEERL D Dol ERE2HEEFEL L BOBELEOLEK® Table5 iR L1, HREK
DEEDEREIS 10° 52 5 107 CFU/g iU 7z, En K 0¥ E 0 £ d %3 10°~10" CFU/g
T, NBXOEREK L VN1 4 —5 Do i, ABEGEOMEOEESIZ 100~10° CFU/g
THY, EARSHOEEBEOMEEOEE R LD 14 -5 —BhoT,

Table 2. Viable bacterial counts of seawater for rearing (CFU/ml).

Sample
Sampling date Filtrate Rearing water from tank

sea water Control Treated*!
Mar. 2, 1992 1.3x10? NT»2 NT
Mar. 9, 1992 1.5x10? NT NT
Mar. 16, 1992 9.3%10? NT NT
Apr. 2, 1992 3.1x10% 1.2x10* 2.1x 108
Apr. 10, 1992 2.4x10? NT NT
Mar. 11, 1993 4.0x10% NT NT
Mar. 19, 1993 NT 9.6x10° 1.7x 10*
Mar. 25, 1993 NT 1.2x10* 2.2x10*
*1 See Table 1.
*2 Not tested.

Table 3. Viable bacterial counts of Thalassiosira sp. for feed of Hanasakicrab

larvae.
' . Viable bacterial counts
Sampling date (CFU/g)
Mar. 2, 1992 1.2x 108
Mar. 9, 1992 6.9 x 107
Mar. 16, 1992 1.2x 108
Mar. 11, 1993 1.8x108
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Table4. Viable bacterial counts of Hanasakicrab larvae.

Viable bacterial counts (CFU/g)

Sampling date
Control Treated*!
Mar. 2, 1992 4.7x10° NT*2
Mar. 9, 1992 9.8% 10° NT
Mar. 16, 1992 1.6 x10¢ 2.7x 108
Apr. 2, 1992 2.7x 108 2.8x107
Apr. 10, 1992 1.7x107 4.9x10°
Mar. 11, 1993 3.0x 108 NT
Mar. 19, 1993 9.5x 10* 9.5x 10*
Mar. 25, 1993 1.5 %107 6.8 10°
Apr. 17,1993 1.1x10® 1.3 x 107
*1 See Table 1.
*2 Not tested.

Table 5. Intestinal viable bacterial counts of Hanasakicrab larvae.

Viable bacterial counts (CFU/g)

Sampling date

Control Treated*! Diseased*?

Mar. 2, 1992 4.7x10* NT*2 NT
Mar. 9, 1992 7.0x10° NT NT
Mar. 16, 1992 5.9x10¢ 1.3x10° NT
Apr. 2, 1992 8.3 10¢ 9.7%x10° NT
Apr. 10, 1992 1.3x 107 1.7x10° 42x107
Mar. 11, 1993 9.9%x10° NT NT
Mar. 19, 1993 2.2 x10° 2.4x10* NT
Mar. 25, 1993 7.4% 108 6.4 10° NT
Mar. 31, 1993 2.1x 107 1.6 107 59x108
Apr. 17, 1993 7.3x107 ‘ 1.3x 108 NT

*1 See Table 1.

*2 Diseased larvae which showed cloudiness of intestine and mid-gut.

*2 Not tested.

HHmE

FHEHA» >SS LEHAEORBOHEEE S Table 6 iR LTz, 1992 £0@EEFEANHICB VT
Flavobacterium, Moraxella, Alteromonas, Pseudomonas DSHIE#O T ELBREBE Ch o125, 4 H
{2 1% Flavobacterium, Vibrio HSHIB# O £ & % B L /2, 1993 5£13 Alteromonas, - Pseudomonas,
Alcaligenes H3HIBE#E LB T 5 FBLHWETH -T2

NFGEFEORABTICHVLEE, 5534 Y5 OME# % Table 7T iR U7z, 1992 13
Moragella, Vibrio, Alteromonas, Pseudomonas ’EBOFELERBTH D, FHHAK L ZIZAR
DOREHEER LTz, 1993 £ TiE Vibrio 83 E B R 2 L, HERAKOMEE L B o> T,

NFHFHgEOMEE % Table8 12 R U 2o 1992 £ 13 37 6 X T Moraxella, Vibrio,

— 63 —
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Table 6. Bacterial flora of seawater for rearing.
Sampling date
Genus
1992/3/2 1992/3/16 1992/4/10 1993/3/11
Number of isolated strains 25 30 30 30
Number of examined strains 21 24 11 12
Flavobacterium 14.3%, 0.0%, 27.3% 0.0%,
Moraxella-Achromobact 19.0 334 0.0 0.0
Cytophaga 48 0.0 0.0 0.0
Vibrio 9.5 0.0 36.4 0.0
Alteromonas 23.8 315 9.1 16.7
Pseudomonas 19.0 29.2 9.1 16.7
Alcaligenes 4.8 0.0 9.1 333
Bacillus 0.0 0.0 9.1 0.0
Coryneforms 4.8 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 333

Table 7. Bacterial flora of Thalassiosira sp. for feed of Hanasakicrab larvae.

Sampling date

Genus

1992/3/2 1992/3/16 1993/3/11
Number of isolated strains 30 30 30
Number of examined strains 25 30 26
Flavobacterium 12.09%, 0.0%, 0.0%
Morazella-Achromobacter 320 20.0 0.0
Cytophaga 0.0 0.0 0.0
Vabrio 12.0 16.7 57.7
Alteromonas 4.0 433 3.8
Pseudomonas 32.0 3.3 7.7
Alcaligenes 4.0 0.0 7.7
Bacillus 4.0 16.7 0.0
Coryneforms 0.0 0.0 0.0
Aeromonas 0.0 0.0 7.7
Unidentified 0.0 0.0 154

— 64 —

Pseudomonas, Alcaligenes S # D EE 2R L, FBRX TIX 2 h &2l x T Flavobacterium 53%
RAEEs NI, HRX EERROMEB KRS REVERED Sk olz, 1993 FiZiBX
T Vibrio BRIENBER L 25 7203, BBX TIx Vibrio D, Alteromonas, Pseudomonas %% < O
BOMEGAES N, ERLEOSRED Shiz,

ANFHEF = GEOMEBEOME# % Tables 9 B8 X U810 R L7z, 1992 4E 1993 FE 4t iz R KX
T Vibrio BWEBTH - 748, HBXOFIEERBRERICIZ Vibrio 8 & v Pseudomonas 238
BOTEERLE, Lo L 4 BORBROES IHEX L FkZ Vibrio 2MBH L -7, BEBME
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Table 8. Bacterial flora of Hanasakicrab larvae.

Sampling date

Genus 1992/3/2  1992/8/16 19904110 19037311  199/3/25

Control Control Treated*! Treated*'  Control Control Treated*!
Number of isolated strains 30 30 30 30 30 30 30
Number of examined strains 26 13 19 21 21 25 20
Flavobacterium 0.0%, 7.7% 42.19%, 33.39, 0.0%, 0.0% 0.0%
Morazella-Achromobacter 42.3 385 10.5 9.5 0.0 0.0 0.0
Cytophaga 0.0 0.0 105 0.0 0.0 0.0 0.0
Vibrio 19.2 15.4 0.0 47.6 85.7 100.0 55.0
Alteromoenas 77 0.0 0.0 0.0 0.0 0.0 10.0
Pseudomonas 11.5 38.5 26.3 0.0 0.0 0.0 15.0
Alcaligenes 15.4 0.0 10.5 9.5 0.0 0.0 5.0
Bactllus 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 0.0 14.3 0.0 15.0

*1 See Table 1.

Table 9. Intestinal bacterial flora of Hanasakicrab larvae in 1992.

Sampling date

Genus 1992/3/2 1992/3/16 1992/4/10
Control Control Treated*! Control Treated*' Diseased*?
Number of isolated strains 30 30 30 30 20 30
Number of examined strains 26 28 19 6 17 7
Flavobacterium 0.0% 0.0% 0.0% 0.0% 5.9% 0.0%
Morazella-Achromobacter 0.0 0.0 16.7 0.0 5.9 0.0
Cytophaga 0.0 0.0 0.0 0.0 0.0 0.0
Vebrio 84.6 85.7 0.0 100.0 82.4 100.0
Alteromonas 0.0 0.0 0.0 0.0 0.0 0.0
Pseudomonas 0.0 0.0 83.3 0.0 0.0 0.0
Alcaligenes 115 0.0 0.0 0.0 0.0 0.0
Bacillus 0.0 14.3 0.0 0.0 5.9 0.0
Coryneforms 3.8 0.0 0.0 0.0 00 0.0
Aeromonas 0.0 0.0 0.0 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 0.0 0.0 0.0
*1 See Table 1.

*2 See Table 5.
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Table 10. Intestinal bacterial flora of Hanasakicrab larvae in 1993.

Sampling date

Genus 3/11 3/25 3/31
Control Control Treated*! Control Treated**
Number of isolated strains 30 30 30 20 20
Number of examined strains 30 30 30 18 19
Flavobacterium 0.0%, 0.0%, 0.0%, 0.0%, 0.0%,
Morazella-Achromobacter 0.0 0.0 0.0 0.0 0.0
Cytophaga 10.0 0.0 0.0 0.0 0.0
Vibrio 86.7 90.0 100.0 100.0 100.0
Alteromonas 0.0 0.0 0.0 0.0 0.0
Pseudomonas 0.0 0.0 0.0 0.0 0.0
Alcaligenes 0.0 0.0 0.0 0.0 0.0
Bacillus 0.0 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0
Aeromonas 3.3 6.7 0.0 0.0 0.0
Unidentified 0.0 33 0.0 0.0 0.0
*! See Table 1.

Table 11. Intestinal bacterial flora of diseased Hanasakicrab larvae iﬁ 1993.

Sampling date

Genus 3/26 3/29 3/31 4/1
Diseased Diseased Diseased Diseased

Number of isolated strains 4 10 20 8
Number of examined strains 1 5 19 6
Flavobacterium 0.0%, 0.0%, 0.0% 0.0%,
Morazella-Achromobacter 0.0 0.0 0.0 0.0
Cytophaga 0.0 0.0 0.0 0.0
Vibrio 100.0 100.0 100.0 100.0
Alteromonas 0.0 0.0 0.0 0.0
Pseudomonas 0.0 0.0 0.0 0.0
Alcaligenes 0.0 0.0 0.0 0.0
Bacillus 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 0.0
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ROMEE 1T~ T Vibrio 38 100%, % 5% Tv>7> (Table 11),

% o

NFHF A hERE RO EREHL 102 CFU/ml 04 — ¥ —THlES h, BERHEIC L 221k
T ohizh ot F@BEKTIZ 18~10* CFU/ml 0 A — 5 —ThH D, HERHAL 1~24—F—D
EVPRDOSNT, THEBEHERPNF IR Ersb s8R bDEEZ NS, B
REZBROEFERICKELEZRIZD LT, EBIF VT FIHA 27V Vi X 2B AOEE
BOBAHRIFEECI 2o T,

NFHFH 2 HEOHAE 2 S 2E0 LWL, HEBX T 105~10° CFU/g, EBK T 10°
~10° CFU/g L IE & h, BBRRTH 14— —£HEDBEBD L, BEEOEBEHIIHBR T
10‘~107 CFU/g, MR TH 10°~10" CFU/g L HFE LIZIZFEBEETH - 728, 2 2B S ERK
DEBERMEL, EBAFYT 794 2V Y OERBHESTD Shiz,

—FABEEOMENOEERIZ 100~102 CFU/g L HIE 3 h, FERHONBR O EEHE®
10°~10" CFU/g TH o - DR B L1 4 — 5 —% L, FBX D 10°5~10° CFU/g L Hhik 5 2
L1~2F—F—%hot,

A S Portunus trituberculatus Ti¥, Vibrio sp. zoea 12/ L - 4h4d: OMILENER SRS, T
HEEEOEBEH LY 2~3 4 —F - 3 HELRH D (Suzuki et al. 1990), NFHFH =D
FBE2E L T T 2H&KR Vibrio BHIEIC X DB Z I hTw 2 AIEEHENTRE S iz,

FAERAOME# I3 Flavobacterium, Moraxella, Alteromonas, Pseudomonas, Alcaligenes %35
BB Th 0,4 HZEW 3 & Vibrio D 5D 3HEMBEL Bole BRI AW 3EEY 5
VA YT DOBE, 1992 FIRFEEAAK L IZIZEROMESE 2R Uz, 1993 iz 3 fEE A HEH
Lz OBE»EA L, Vibrio % { HRELUEFC X Y MBE#TELSRED S hi,

NFY RN =g E OIS b & e B 1, 1992 5513 Morazella, Vibrio, Pseudomonas 434k
2R L, 1993 51X Vibrio BB TH -1z, FATRAKOMBEE L LB T % &, iz Vibrio D59 %
BEBELI B> TR IEBRELSRE > Tz, TDZ Lk Sugitaet al. (1987) 2SR RS
TR DWW T, Suzuki et al. (1990) HBF VIOV, NMEOHMBERIIBEKOEELZIT2 L
WMELLCLER L, IOERELT, ZhoDBRETRABOAOMEEEZR/EL TWBD
X LT, RFETEAES L UCELEEOMEELT/EL o, FEBOSLHLEOMEE
PRESBELLJRESEZ 5D,

NFHFFSEOEILENOMEE L, WEL b1 Vibrio VBB TH o7, Lizdi-> THAE
kB X UCENCAOWLERS 7 V4 Y 7 OMBEE L BSOS DR R > Tz, FREDOHILE
PIIE#81C D > T i, Yasuda and Kitao (1980) #3277 )L <X E42 DT Pseudomonas & Vibrio 33,
Sugita et al. (1987) & EHFIE 7 IC DT Pseudomonas ¥ Vibrio 33, X 512 Suzuki et al.
(1990) b4+ 2 12D T Pseudomonas & Vibrio BEERER L TR EBEL TV B, NFH *
H=DBER, Vibrio SERATHHRPREL o> Tz, BB 21T - 12X T Pseudomonas H3F4E
ERolBELVHY, RELBE-TRLRWLWbDEEZ OGNS, HAS (1980) %7 <X
Oncorhynchus masou 33 X Uy 044 Oncorhynchus keta DI R UHAOETR UMLEOMES
2REL, FLEA: CRETHACEETHEEOHAEZEORELZI L LMELTWVS, k17,
Muroga et al. (1987) X, ~ %41 Pagrus major ¥ 7 0 5 4 Acanthopagrus schlegers DIFHEFEIAD
BENNEELAZL, FHRACBEPMERIBEHR Ttk  SHBEROME» SHE s
BE|MEL T3, 85z, Tanasomwang and Muroga (1988,1989) & t 5 £ Paralichthys
olivaceus, 7 v1) A Sebastes schlegeri, 5 72 Takifugu rubripes, ¥ /\% Epinephelus akaara



b X &k E & #H 49(2), 1998

OWTREBOWE #T>Twb, %72, Suzukietal (1990) X4 I OWLENMERE, M
FERAU LS CHEREROMEI STHREINDL EERL TV, AR TRAELLEETIE, »
FHFH GEOER E LTHOREROMEE &+ 3 3 4/ = HEOHELERMERITAE <
Bih, ChoDWELBREZLIERER T, LELEBONFT Y F IV =OBEEETE T
W7 VT 37 Artemia saling bIEEELTHBY, 7ATFI7OMBERLRET 2 LEBENH D, FIFF
HHic B AR SRS S EEE T, 7 4 = Erimacrus isenbeckii DR EERER L LTHVE
FUF 37 OMEE L, TOEEE Vibrio 35D (F—F RRLTCazn), BERBEZO7 VT

TLRABET 3L, NTYFTOWEENMERIERTH LT VT I THRTER SR
YEZ NG, 72, Vibrio 3N FHF = hEOWHEERNC B 2 EEMETH 2 IREE DL B
D, Sugita et al. (1987) DSBE L1z X 5 iz, HLERDEY pH LHEHBOEER SHRKHRS
DIzDITEER L LT Vibrio BEFEEZR LT AR FE X 5N 5,

NFHEFSEOLBOMEE L, BBETI 2 L2k D Vibrio DHREHBWA L1223, ¥
LB OMER IINER, BBRR L b2 Vibiro D5 3 EE& 535 <, 1992 £ i33EBERIC Vibrio
SEELR R 3ESHPBEE IR OO, 1993 EiZIMAEE 2R LIz TR TOFIT Vibrio D
HEBEMNE S, EEBCERZEVEED SR e, o0, FERREBRTIE»roT, Zh
SORERNS, HBAF YT b IH4 27 VOB L BNV F T HEORRIHILENR
B2 Vibrio DEPRIRDBHER S hiz,

NFHEH OB EEGREENBX L RAR THE T 5 &, 1992 4, 1993 FL b KE
ROEBRESNBER % 20% FE2 L biz, BBEEOHRLEBXTOREESD Y, ER
AFVTFINIHA 7Y VL HBEBHIPEOERELEED 2HRIBD Shiz,

MCE B EEE, MEBEOEERHSE L% 10°CFU/g L IFREA LKL THL I L, BER
FEVFIIHA 7Y VL BEBETH> TEEEE 1~24 -5 -T2 rt HBEGSHEAL
BLRBIERERD, NFYHFVPEOHIESABLIEC T 2HKI, HIBOMBEC L
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