9. SUHETE R SIMMEFERICHT SIFHEEDERETRZE (No8909)
K B ERERD

BAFABELRIETHEOZEIROYT > 7L EE . FENLEBENFEREOEHAF
BIUVTROE? AL TLEICHFEFOARAELTW., 8N FEEE K
XL LHOBHERDPSFNHET L2 LERAL, KWTHHEBFOFED 1
SELTAEBICHTENa LK DBERNY -V EBBEL . ERXB BT LN
DT EFRLPICLE, SLICHFEFHZECHAXRBELEEIZVWTREERIE
FPAVWTAEENERABLTY. FEHEOBROREE AL, #HFXRIZ 0~
A M NaCl Nutrient broth (NB) 8 X1f1~4M Sehgal and Gibbons? 5 & K it
(SGC)Z FAWT 30°C (215 ~ 25 ARMRBE L CEBERE2/TVW. 3 ~5 HBEE
BEZRHVEL L CERFREM EICEELTHRBEETW, LLI9RZE. &AF, &
BrEEREN, PEEZOARMBAZOVWINLOATRELZ 5K 3055k 2 ERN L
THREHLELUTORRICHLL., GAXBEIX 1 ~ AMD NB THL SGCTH
BosEARLh SCCHEXBIFB2ELFASERFERSELONIH . NBEET
BHABERB AL PEFEEPHBEE CH, L, RETH L AEBAEHORANT
It NB ICAETAMBERPEFEFEF AT TWAL ., SGC ICEFLALED S
CHEAESEREHR L. COALRBWIHAXBELZELWHAESFALNL,
FIREIZAE L BEDNREOAFTF LS MAEDMICERETH O, GAXBIE
FPHBREERAEYAWCENERERBR AV, AWLENFERENFERPNHR
Elel< KM 2L 3EFLL., RICHEFNLEFTICHN TS Natk KF DEKR
ErEELL, BEMTHELLHIFEF Lt PEFEFELZ FAKREICIE NaCl
PREIMNICERTLILOL KL TRATEZLOLAH DL, ZoOHIZIE 1 ~
AMDEWEREERICOE O TERLP AT T2HEELIZIATHOLDLEEN
TWiz, SCCRMTHEL-GAXAENOFRBEHIIHFERMIC NaCl 2ERLESEF
EM THEFICHLELTARIED NaCLBES 2M, 3M, AMO LD ZHFEI L,
EHREEREIT NaCl 2HBENICERTEI2LOLKCIBBICLETFT 2 LD LA HD
o, GAXABEAFOEASLCHEIGANNI 7070 - JFI3HLPIZRLDT
w7z,






8. BETERIUIEEERICEHIT HIFEEDEERE (No8I09)
R E @EEERD

RiEASLN

BADPOLEEINLKABBIUV I A EZHWEEMNCEHBOBEEPEENT VWA Z
ik <HsnTng " 209 bllalobacleriaccae B O (6@ IF EEILE 3 D4
MRICETAEMEBEL LT~ 74P EHSINTWE, XHEICEZFLAHMIEOH
FEEORNTIHbATEY, > 22 KHET gH10° ~ 10° DIfEdEPEEN . <
l35 S JEIFIEE Halobacterium THE I LA RENTWE, BRTEEBESREMNICE
rthiEBoXRBERCEGHBEAOERICDWTHEIfTLRL. Bl ToLIBRE (17
NaCl) TlIrhEFIEREPSESR T, 328 UL 2BBE (22% NaC) T EEHFIEHEF ES
THD ., COFBEDBETIEIWMI A TOHWBEREILEET L LA HEESINL. D KELS
IEEA, EHAR, SMEEAESEHLAA, B, BEREBRERED L YIEEED
DELLEROXEILESEIFEEHBERD 4M NaCl HABI " 2 W TERBEEX T
W, IFEEENEL . 2ohMIIIFESEREEOMICEERSS - YR 2B 2 Df
EFEREAEETNT WA I LR R L,

AREHAKOBERETHOZ TROMEE Rl | A DB ERZW OB HEGAH
BIUHRDIEZHAL T, LHEICHFEEVABRAETLZ TV, 2N FEREDLER#
WRAZTHEHT 2 LEAAL., ROWTHHEDTFED 1 DL LTEFIIHTSH Natk
KtoZEfNy - 2BEL. FRBCBIT2ENLDBEONHmEBHL PICLL, T BH#
FEPKETESSEAEB L UENBIEESEINTVER Y AR L . »OHFIE
HrEUBARAEL ST WHTRREABRZHAWTHEDERRABRZ TV, FIEEDE
RORBEEHRNL,

[BRFF ]

1. fEEEE,

HREOTEICHWCARERDEBITHSE, A-AFYPEXHIE 108, X%
vagEXAE 108, ¥4 BEXHIE 18, FIHALELTE () h50mAXKHE, Eig
A, Pk, PAK, BIE, FEEAK (F) H50EEAK, PAK, 2RFBEKS X
VR 15, £IE, BIE, PRIE45E, FETLBERZEOEHDERENREL S
A GEBE 1T, 1.5%, 9%, 18%, 21% B LU FEXE) BLIUTROREE, &E
CATA LB, KIE, IR, 2B, BETH S,
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2.$ﬁ%§tﬂﬁ%0ﬁﬁ
2.1
1. 1. Nutrient broth (NB): Beef extract (Difco) 1.0%, Polypeptone (X

[\

Aise#E) 1.0%, NaCl 0, 1, 2, 3, 4 M 9%, pH 7.0.

2. 1. 2. Sehgal and Gibbons #E&EEHE (SGC)”’: Vitamin-free Casamino acids
(Difco) 0.75%, Yeast extract (Difco) 1.0%, KC1 0.2%, Sodium citrate 0.3%, MgSO4-
7H,0 2.0%, FeClz-nH:0 2.3 mg%, NaCl 3, 4 M L3 5%. pH 6.6.

2. 2. EREELOH

Z2D LR Snl 2 RBEICL D . BRAEHIBELYP 0.3 g ZERICMZ .
MARFENS 2 ml AT 30°C (CHRiBIE|L . 1 33 37°C THEBLAL., ZORBER
ICENAEFEZADLERLD NB 5213 2 M NaCl NB EXTREEMIZ . SGC B5&IT 4 M
NaCl SGC EXRTFMHIEHICHBL . B—nanZ - »LPBLARERLL. ERERE
M 3AEREDRL A WEESEINLI I LREBERICEZ I 7uyn-50ER
IZOoWTEEL. 15 ~ 25 HEDEEFFELEELS 3 ~ 5 BB S ICHEIFXPFIREH
CHEREFAA. EHCEIN2FEFEE X AR AP T IEL<HRIET S LIZDOL
W, BRERIGEERIZEREHSHICEZ - VoRPIZERALTB I 27z,

2. 3. AREERDAR

2 M NaCl NB EXFIEEEZEZ 1L 3 M & 4 M NaCl SGC EXFHIEFEL L THBRTHE
ENLHIBEFEOBEIZ NRICEL. 205 b6 REBOEE, SREERAEMOERE
, REEEOARMBEOMBEOWININDRL 2L D 305 hEZFIRL TRKRKLLDL
DIToERBRICH L,

2. 4. WEEOAFEBEE

2 M NaCl NB EXFIRE LU 4 M NaCl SGC EXRFHIZHICHFEIOIEEBREZ BEE ML
27V —THIZIBF T -V LTI RFy 7DRICANT 37°C 12 4 HEKEE
Lz, RFRECIZAETLIFVWER 4 MNaCl BBTHRLLAEZ 20T 5 &
@ 4 M NaCl SGC EEHBiz@mL T 37°C (CiRBEEL T 14 BROEFOHEZ XL,

2. 5. ABOERRE |

ZBOWBEEZEAUCWMARBB LA T L VWHREEMIEZ AWT . K200 IC LAk
ICEE E A< RLTEMNEFBICANZERE 37C KTERABRL oL, 1 EBK
BHRABNICANIX ZDRMIEKPLE>TL< DT, ZDEARETFTROIZMNZEL
CEBEITCICHEL . 4 M NaCl SGC EXFREREIZLD 7, 15, 30, 60 HEDER
BEZAELL., TLERAOARKE LUERIELLBIELL.
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2. 6. KEHE, SEEBLURKEFERNHREK

NEEEORERKESD 146 HEMHELT T M & 3 MNaCl NB 35X 3 M NaCl SGC 3l
VT, 10°C & 50°C (c#SE L . %7 Gas Pack MEAIEHELAVWT 30°C (218
2L, 14 BROEFEEELL, |

2. 7. YHEOEEDRERME

KEEEoRKED 161 BHICOWTEFNIZHD Nat L K OBEREZHKBRLA. NB
T AHBELZFEICOWTIZ 0, 1, 2, 3, 4 M NaCl NB #53hB LUF 1, 2, 3, 4 M KCl
NB i % FAWVVT 30°C (CIREEEEL . SGC HMTHEEL2BEICOWTIE 1, 2, 3, 4, 5
M NaCl SGC ¥g#h3 XU 4 M KC1 SGC #EHb% FAWT 37°C ICTIR@EEL | EBRIC
Klett-Summerson tb@EE* AWCEEZEE L TAFHBR Z RO,

[FIFREER] .

1. EBERICIBPHEROHAEL i

1. 1. AXHEOHIEFHDAE

A-ALTVYYPEXRHBEREEFALLFIE () »50HAKXHIEIZ 1 M NaCl NB 5
Wi 2~5 H, 2MNaCl NB Tix 3 ~ 10 H#. 3 M NaCl NB TiZ 6 ~ 15 Bl
ENBEBLEDAEFSALNI., 4 M NaCl NB KiHETIE 15 HIREPICH D2 LDLHD
HEBEMBTH O, B EEICIIFEFRIIZSFELZL 227, 3 M NaCl SGC T
13 7 ~11 B#IcHhZDEBL . 4 M NaCl SGC i TIx 12 ~ 17 HiZICh L W DEEZ
AL, SGC EEIZC 7203 FBEELL., SGC BETAFLALLORFBSEIFIE
BHrEbhad NBEETAFTLLLORABEIZ . FEFEHCMHERE L Ebhn
2. 4 EXHEIX 3 M NaCl SGC T 6 Hfx. 4 M NaCl SGC & T 11 HREIZKFEDERE
BEAEL . SEFEFEFESREINIEELOLNL, XX aBEXHIEIX 1 M NaCl NBHE
#I3 3~18 Ht (£<13 10 H#) . 3 M NaCl SGC }5#Ei3 9 ~ 20 HIRICAFHI R
N.A-RAPFUTPELIABEDLDICHNRTEEIFEN, FEBIVGEFEEOWE
EbhZienk BEbhiz,

1. 2. BETHAR L ARBERNFZEEHABOFEFENHAL

FARRLETE (%) MELIHOFEBK, FiBdilEk, »AKIEWINL 0MNaCl NB
BET 2 HRICEHDAEFIEIN . MIEELHFETSHH. 1 ~ 4 M NaCl NB EEHICAE
THWEELAEINTW/, 3 M & 4 MNaCl SGC ¥ETL 4 ~9 HIRICAFTHRE LN
. FBEEETRZI LRSS FASEFERR3FELLWEE 25, RLHDEIETIE
3 ~4 MNaCl SGC BETHDAEBEVPBOTH FESEFEREZE3 9. 0 ~ 2 M NaCl
NB B TEELPALNLBEETHELIIE I W, FEEEA (Bk) DEEBA, 1A
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K, 2KF#EKIZ 1~ 3 MNaCl NB BB TRWAEN LS. 3 M NaCl SGC & T 4
BLLY., FERTIELLO%, 4BRAIHOFEIEEAE 1S, &5, Bi5, huE4
FIRIZOWT 1 ~ 4 M NaCl NB f5#1- 3 ~ 4 M NaCl SGC k&% FAvyC 30°C, 15 HE
REFRLLVSLBEDEFTSA SN L O, FETLEBENZEOBLERAREIIT
ZRLEDT 1~ 3 M NaCl NB #2581 3 M NaCl SGC ¥EHh T RD 7 £ F 3207 Hi5%
BRBEZBOLNL oL, AL L TCOBAXAEHICHAEASERES L BN 3
EOFEEROLH . 2HORBTHORMN EEIE L FB LGP I FEEEIFEE
DBROONTL ORI EHEFE SN,

1. 3. TlRRERENHAE

TIRDOBOBBAEMALT 1, 2, 3, 4 MNaCl NB EE#3 X1 3 ~ 4 M NaCl SGC E:fh
EHWT 30°C, 15 HRIRBEREEL CL<BDEFLADLWREIKD 6B TH D
1o FEOXIE, REE, RIE, FOIIALE, AHOE (RELE) , HBO%E (R
L) . 2BOWBREFEVELHBHNIE (HIE) »50% 3 ~ 4 M NaCl SGC AT HA b
NLAFBREREINTWEW, HE, BA, L5085 LA XOBRMBA DY DEEICE S
NBZEIE 3MLULEDBED NaCl BHICEFT LA WO TRETHS S .

1. 4. HEROHBRS &

AFEROLEREREDIS 1119 kOWEHEZHESEL. 2055 305 otk
EEIRLI. Table | ICH@AB LG E SEL-BRE ACERETT.

2. RHEFOWEHD LB

TRORERBEA -5 Y YEXHE (A), B)IZOWT 1M & 2 MNaCl NB £X
FREFRE 4 M NaCl SGC Bz WA HREICL 2 FEBOABRNE L OB
WINOBEETLHTRREMAE PICIIERFESAALN . XAE A) T IME 2 M
NaCl NB #531C 10°/8 DABEBHIELNKHE (B) Tid%< 25 ~ 50/g Thot>, 4
M NaCl SGC BRICIVSEIFEFH2 T L T2 AERLHRBZ L XHIE A) Tl 10%/g,
KHBIEB)TIX 5 x 10* ~ 105/g THo7.

3. BoBERAR

FRIORLHFREHZ S S0 WKERAELABBRORLEVWEAB B) L 2 HWTHE
FEDFICH LI LS CBOEERRZ 7o, EEPZIET 28I EERDO R
IEROLBME 4 M NaCl SGC BEXFRECIVBRELL., KABEHAWSS 37°C 12
BREY S L 15 BH#IC 109/ml DABRICETHIEL 30 B2l 3 x 107/ml 1229 2
- ZERICKELI2HES 30 Bk 6 x 104/ml. 60 I 1.5 x 107/ml (2% D Efo
WLWI LN DPDOL, ZDHE 4 M NaCl S6C EXFHRECEBTLZ a0 —13F@as
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EREETHOL, CHICHLIFEFE2 A2 WREMRIBZHWLHEIIFRTL 377
T 60 HELEL BELRF D%, BMOERICB TS HFIEREOHERICIIHEHLIZED
MAEMENEFRESZLLLBABRT LI LA REINL, MIDERLOLAAL 7 HEIZIE
STHEMBENEICZDLY) . KAEBEZHWT 37CIZREFNLNHIE 15 HEWZIZT IR
TYEZTERLYRBELLZPERTBLEISROTHMCULLEREZALL,

4. KEH, SEE, BIBEFEFEORE |

NB KEfh CERERZL THEELL 60 BkL SGC WM TRIBICHE L7 86 HICHOWT .
10°C & 50°C THAEABXrTWIAZKESEBIUSEEEELHREL . 7 30°C
BT 2 Gas Pack BREE 7272, B EETHHELLFHZKEEOLOD 34 KL i
BEE <. SGC BETHHELLHIIFICSEEDLDD 27T KL 2o/, FEBRTILE
BORLELHEREBFAOLOTEFE R —BRICEL DL FESEHFIESED 50°C
NEBIAETEZLOPALNTBYZNRRII—KT S, RAUFBEHIIEANLES
niho,

5. "EEOAEEICHNT S Na" L K* DRRHE

5. 1. BEREBECIVNELLEDEFTDIRER NS -~

0~4MNaCl NB & 1 ~4 MKCI NB 2H\W\WT 30°C (e L ETMBLEEL L
D HEREIL 52 BT EDG NaCl EFMOEHIZLEEFL S 5WEES 20 kT, BRYD
32 Bkl NaCl 720k KCl 2H&ML LT NIBAEETELWIFIERTH ) . £oFICi
EFDLHIC NaCl 2HRMICERL KC TRATEZWL 0 17 #e NaCl ofib Y
2 KCl 2@mUL o b EFTRELZ LD 15 BAEFnl, Ll KOl 2BEMICE
KT 2HEITEN, FFCXRELEREGHLEATORBEREIAEKICLD 1 ~4 M &
ETEbEbTHEHN. Fig. 1| CHBtABLERBESLLLICLDIBERNS - D1
BlE2RST, SOV —TDODRZBRIZIECHPEFEFRTH 2D . COHTHEDH HIEE
I8y — %KY No. 9 BkE No. 129 BRDAEFHMBR L £h £h Fig. 2 & Fig. 3 Tx
L7, No. 9 #kiZ 1 ~4 MNaCl & 1~ 4 MKCl OJEWIBRESHMBICHL > THRBEIK
HhETVEBRLSERPICEBR AT, RTIEHEBE NS, Noo 129 #kid 2 M BEL
Lo NaCl B ToAEFTL KC1 @SMEBHICIIAFTE . Nat 2HFENICERT S
FHTHD. COREDEFIL Mg oFEmMICED &L rbHmnziwn,

5. 2. SGC EBERBICIVNHELLBDEFTDRERNNY — >~

1 ~5MNaCl SGC & 4 M KCl SGC ¥gHb% FIWT 37°C ICIRBEELAFHMBYBEL
7o, EAERKIIFERE T8 BRI ESAalE 31 BRTHD . FEKIIITXTA-R+FTY Y
, AXya, YIAENOKABIPLNELLETHY . JESEERIIFEEA (K) oxH
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CHABBEREEOBHAErOSELETH S, Fig. 4 KA LLHFAFEDOHERA
FlrEgBES L cOEERNY -V 2573, £THEEBIC NaCl 2ZRL KC1 LA
ZHLFHRAEEIEEAICET 5. £HOLHICLEL T SRIED NaCl REICLOTHHE
T2r. ERTEHEREHNCPELS 2MUETAETELHE 13 K. 3MLULETOALEE
THE 60 BE. AMUED NaCl BEXERTLFEFOHEVE 5 BTh2Lz. 23k
EEHDOHAENES L HFERB L BERENY - % Fig. 5 Cxnd. 2<DEHEH 1~
5 M NaCl SGC EHUCATL . £ DHIHFRMIC NaCl 2R T 5 L DD 23 TRT KCI B HlE
WLEETLHED 8 BETHO/, SCC FBHEFWTHEKRICHELLETHO>TLHARX
HENDIZ7uryn—JxHoRIBETIHOABSLEHRED zRIZ2<HE L >TWE,
BitBRoHICIEEEBERLARBREMMETRELEBR, @WKk, BELEHPS 4 M NaCl
EHMTEFEEL TCEHONER TN, CRICLABSENFEEER G TWELDR
. FESEFEEOETMBOREG% Fig. 6 & Fig. 7279, No. 50 4% 3 ~5 M Na
Cl SGC TIEF—BICEBT L. No. 21 43 4 ~5 M NaCl THEEFH L. 3 M NaCl Tz
FEHBNESAT7THY . titke L 1 ~2MNaCl BETEAEFLL W, ThicHLT
No. 95 ix 1 M NaCl TUIEF L7c\WA8 2 M NaCl THAEFL . 2 ~5 M NaCl (CEFEH
TE. LPLEFLERVWERED B,

[F%] .

Em@fﬂﬁ&Eﬂ%%@%%?%ﬁ%ﬁﬁ%@&%@&ﬁﬁ%ﬁ%%ﬁ#%ﬁ@t&
NAERBELTRERETHY . COILBRETERWESNAEYMOBES Y LWL LD
2. FCRHRCEMDERD N -T2 HAEL G RI BN EOBEHI T WS, 40
HALCEBADEAEPL L ICAFTLHEFX ERL TR T2 T L
Higr LTB20EBED NB i : SGC By AWCERERL . ERHEo0SE6
ELICHEMD 7O -SDEBDORILIEE2EELT 15~ 25 HORBIREICHIDT
BEZOW. 3~5 HBEIZEXTTRLECEE LIEZ T ERS T2,

ZHXIIZLT 1118 Bk BOFEE2MEL . &AF, EREH, JEmEE0nRY
BAEOWINDPDATI L BLD 305 REBATRERLLL, SRSOBDETFIC
95 Nat & KP DERNY -V 2BBELLER. WEH, PEFEE, SEREHC
Kpldnzh . KHIED, S SGC BHOERERIC IV SOSEFERESNESL. 8
FFEHEDEFETE LW B BHOEREFCRIRERE L PFEFEEFPEIh 0T, X
HRECBBEAEANLZLIERESEFERL L LICHFBEOB2 OMEFETHEIFIE
EAFELL., ZAORETSOAE L AR BEFREROEHFAE» S SGC EHHOER
.ﬁﬁﬁl0%%Ltﬁ§%ﬁ#%ﬁﬁ@¢§ﬂﬁ%?%0\ﬁﬁ%ﬁﬁﬁﬁﬁ%<%ﬁé
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ENLhDL I L3BWAXREIBELZFLLSBLUBBRTHOL,

BETHNOBMAE 15, &IE, BE, PRIE4 SIERHTRORERIE, &£ELX LIV
SNOEBEBIZLIODTLEDAETLN L . BMAEDFRNICEVWEREEEZRLE, 36T
ALEDEDEREPEGDEBRPOHREICISRRT2ERZBEDVERABICLY
RILT. ‘

BREERIBICBD IS - 7l Halobacteriaceae Bl KRS EIFERIZS 2 T
kEmwy—n s N -7 EZ 6. BE% Halobacterium X ERHi7> 3 Halococcus @)
2EMNITEHEINT WA, 1989 EDBergey’s Manual Vol. 3% (213X 5 (Z Haloarcula,
Haloferax, Natronobacterium D 3FHELV MR Sz, KxDHEEL LHFAEEIFIEFS
22 2 M DHBHEWEREICEETTCEZ2LORZEIBRBEL RTLOLAVWHINTS
N, FLWHEARICESWTE LIZHREED W,

HEEB LUV ZOBRILEEMONATEORRIR I ZHEI ViTbh T, fxidk
WCHEWERDEETIHEROHHANEER L L T amylase, > '°’protease, ' '’ nuclease
12 ~14) 5'-nucleotidase, '’ 2 R R L . WFIEH nuclease 2 F L FIEE O EE M
DHTLEED, THENA AV T2 -LTH2UE S -X 7V FFDEEEZRAL
LSO SRISAMAMD NG SHFRRONATORRIVERT L LEEZZ 6N, 2D
Bh oz bR ZEERDIFERZLSEO LI EVERELH$E LS. THHALCBW
TEHARICEDHBESNLHFERAERPRIODILZHILDTH S,

(5B FHE]

REEDHAICBWTHELARLFASEHFERFICOWTIAIGRE_ZAWTT
SBEREEHEL. £AFTE % pH SHES Mg?" ZRMEL NaBr it % H#/XT. Halo
bacteriun, Halococcus, Haloarcula, Haloferax, Natronobacterium ND&E %KL T
CENLDBRREPICBITEHHREBE—BALPICTEILENH S, 2 VHFN
7027537V FEESEREREICEINIBEBEEOBE 2HAN. 5D C20:C20¥
IT—FNREDMIZ Co0:Cos¥ T —TIVEFPFETE2NEIPLHALPIZLZW,

hEFEE CHEWEREGHICODL > THRO» LHERLAEEFL T 5 No. 9 BKiz5FT
HoENZWIA TDFENY -V 2R-TDT. TDOHFELAGKD 2 5BDRFBETH S,

WEEEORY 2MEE, PEFER, SEFERZE 2 RMICEREZEL TEFNIE
CHEMLTAADIEBRRXBE TV, BROETHKBRLEREZHBREAR T L 2L LiHEEMIE
DEREF -V LLTEETHLLER S,
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10.
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12.
13.
14.

15.

16.
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[5AXH ]
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Table. 1. Isolation of halophilic bacteria from various samples by enrich-
ment culture using media of different NaCl concentrations.

Numbers of the isolates

Samples Media used for enrichment culture Total
NaCl concentration of NB NaCl conc. of SGC
A [ __' *UM'___T%M 2 ) 2M0) 3?0 X A
ustralian (0)* 15(0 2720 22515; 895352
solar salt = 75(0) 60(0) 3670% 11 4 407(168
Mexican _ 6(0) _9(0) 6(0) 8(0) 14%1]; 26(26)  _69(37)
Tsolar salt 42(8) 42(8) 26(0) 22(8) 53(47 249(107)
hai solar - % ; % % _5 % 2(1 21§62
salt J 23 23(0 1 7(0 0 97(22)
Importe - 6

[N
V8] -

solar salt

Samples of Iwaki _9(0)
salt factory 24(0)
Samples of Ako
salt factory

OO O O
— o
i i W Ol
[e=) (=Y an) (an}
L — Pt
= OO\ DO —
L~
O OO O OO OO OO O
L A8
—~
[e]

—
©lon wiro colon
OO OO |
—r D
BN DN DS
S o | ! C4ESF4DQ-*LH§§
—— O

— = wlos =~ wleo
Ul oo Tihs Ut = I8
o olo oo oo olo

Samples of _ 18(0 _ 26(0

Ako saltern 50(0 4 36(0
Marketed crude _ 0 2(0 0(0)

salt 70 2000 10y ¢
Marketed salt - 0(0 0(0) 0

for pickle 6(0) Y 0 . 0
Total of 9(0) 53(0) 37(0) 49(0) 16(0) 83(36) 58(48) 305(84
the isolates 24(0) 24000y T7310) T77(0) 76(0) 239(156) 190(166)1119(322

*Numbers of the representative strains
‘Numbers of the total isolated strains
() indicates the number of red halophlic bacteria.
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'(B)

(A) _
Strain NaCl KcL Strain ]L (T
number| OM[ 1MI 2M[ 3M[&M[ M| 2M]3M [4 number o'Tm 2M[3M[4M]| IMI2M[3M [4M
24 [ ] ™ 118 e —
25 = — 119 L:-—‘_—:l [F = oamm—
g:;_p Cmes | — e 1?-12 Co ) )
) B (22| C ) | )
36 [ — 124 CmEsE—— | B
38 [ e—— 125 | & o—
40 e — f— — 126 | ) CI::——":
23 ! 2; )
[ — ‘ 12
49 — S 129 e —
61 | — | — = 130 C—— ' !
62 [ — ,
65 | C T | a1 o
70 EE—— (C)
73 |C—mr——— [ a—
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Fig.

1. Salt-response patterns of the growth of the isolates obtained from the

NB enrichment cul ture.

The bacteria were cultivated in NB of 0 to 4 M NaCl or 1 to 4 M KC1.

[ indicates the range of salt concentration capable of growth, and

B indicates the range of salt concentration of the best growth.

(A).

Australian solar salt,

(B).

(Shin Nihon Kagaku Kogyo Co.)

Thai solar salt,
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(C).

Imported solar salt
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Fig. 2. The growth curve of strain No. 9 in NB of different NaCl or KC! con-

centrations.
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Fig. 3. The growth curve of strain No. 129 in NB of different NaCl

concentrations. The symbols are the same as in Fig. 2.
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Fig. 4. Salt-response patterns of the growth of the red halophiles obtained
from the SGC enrichment culture.

The bacteria were cultivated in SGC of 1 to 5 M NaCl or 4 M KCI.

[ indicates the range of salt concentration capable of growth, and

[ I indicates the range of salt concentration of the best growth.
Color: R, red; B, Brown

(A). Australian solar salt, (B). Mexican solar salt, (C). Thai solar salt.
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Fig. 5. Salt-response patterns of the growth of the non-pigmented halophiles
obtained from the SGC enrichment culture.

The bacteria were cultivated in SGC of 1 to 5 M NaCi or 3 M KCI.

[ indicates the range of salt concentration capable of growth, and

indicates the range of salt concentration of the best growth.

(A). Samples of the Ako saltern, (B). Samples of the Ako salt factory.
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Fig. 6. The growth curves of the red halophiles, strains No. 50 and No. 21
in SGC of different NaCl concentrations.

The symbols are the same as in Fig. 2 and , 5 M.
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Fig. 7. The growth curve of the red halophile, strain No. 95, in SGC of

different NaCl concentrations. The symbols are the same as in Fig. 6.
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Ecological Survey of Halophilic Bacteria of Saltworks and Salted Foods
Hiroshi Onishi and Takekazu Kobayashi
Department of Agricultural Chemistry, Faculty of Agriculture, Kagoshima

University

Summary

Extensive ecological survey of halophilic bacteria were carried out with the
following samples: imported solar salts, saline water and salts of salt manufac-
turing factories, the saltern of Ako Marine Science Museum and marketed salts.
In this case, much attention was paid so that most of the varieties of halophi-
lic bacteria contained in the samples, could be isolated. Enrichment cultures
were done using 0 to 4 M NaCl nutrient broth (NB) and 3 to 4 M NaCl Sehgal and
Gibbons complex medium (SGC) by shaking at 30°C for 15 to 25 days. During the
enrichment culture, the isolation was tried several times every 3 to 5 days by
streaking on the agar plate medium from the cultures. The total 1119 strains
were isolated from the samples, and for further examinations, the 305 represen-
tative strains were selected based on the differences in the samples, the media
for isolation and the appearence of the slant cultures. The all solar salt sam-
ples gave good growth in either NB or SGC of 1 to 4 M NaCl. Red extreme halo-
philes were isolated from the SGC culture while non-pigmented salt-tolerant and
moderately halophilic bacteria were from the NB culture. On the other hand, the
samples of the salt factories and the Ako saltern contained moderate halophiles
but not red extreme halophiles. The marketed salts were free from the bacteria
except crude salt. This characteristic difference of distribution of the haloph-
ilic bacteria between the imported solar salts and the salt factories or the Ako
saltern was also confirmed by the observation of their Na* and K* requirement
for the growth. The storage examination of the salted salmon using two kinds of
salts, the imported solar salt contaminated with red halophiles and the marketed
salt free from the bacteria, demonstrated that the extent of bacterial contami-

nation of salts used, reflected bacterial spoil of the salted food.
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