9108 EBRICEBFEENAENIFY FICET I
T BT (RER AT BRI ZemT)

HXTTE, AWM 2B TR Killiog effect ZHETBHIETEL
MoNTVWS, FLT BRICEEZERTZ2O0ERBBNITUTO
WEZEILEL BEERETIEHOBOTHD, Bl kBT
RBECHEICIVRAREEZEVEBNS T U7 20 TR TR
DLOBERIBDTHA,

HAEAZEREID ZOFEZTR->TER, ZOZEEWTNHEOD
BROREZFBELEZDOTHS, LIOLERS CORBERE2ETS
BOPRINIFIVTHNEET D L8Rz, TOEIZEANS DRA
BERTHD, FICKBBEIEDZENA SN,

ERICEALEXRAERIIA—ARSUTHEDOBDTHD, ZOENMS
BEES NN T UTIIZ SEREOBDONRSNEN INS5TART
PP TH D, Na-free TRAEFHRTHRENICN ZERTZHOT
Hole, ZOEMNS INSITMEWROFHEEMBE Obligate halophilic
bacteria THD, EEFHEIEMME Slieghtly balophilic or marine
bacterla, PEFEEIFHIMEME Moderate halophilic bacteria, REESFHEM:
MBS Extreme halophilic bacteria THorz, SEIIERE Rh&pE
FRMEREICDOVWT, BREIZMRNES N0 THET S,

BoNENIFUTIRBETNTHEEZRL, &&E3. M NaCl £ TEE
MAEETHD, 2EDINELDE, T AFEREICHLTHL (BB
BETH2A I AL (THAEEFTE S ERBERBIFHEERE A5
Nz, Fleo BHOEBEREICONTS, B34 0llgotrophic
character2H/ I 2 EREEDEutrophic bacleria THo 7z,

F7=0. 115M-NaCl 2 & TBYP mediun T, 0. 5M NaClDFETOAEEF
T&E, fudSalts, KCI, Mglly, LiICITH £BFTERNVWDDE, TEBHOD
MESNE, BRI RABLIIKELZ2BREERETEFRAR SN
CETHD, LiAFVEMBIINL T2 ERESES BN &M 5,
AZ HE TNICES BREERENERINIENHS M Eixo






9108 IBHRICETFEI NN FY 7IZEAT 2HR
R T BB (KR BoER T2 mT)

DI
OREICBT DRI WKk 2FD U= KB (Solar salts) THD,
O FORIEMINAG R EVDNTVS, —7H AE» S OHOKBA D
FH 5 TOBHARITTOM TG 10077 b ITEL TS, FOHMAR
DNABEAFAPNS T, EBDNBIEIA—ARTYUTNEDHDTH S,
CAUTHLT 3—0y N TREDL WA Rock salts) IKEHFL TS,

IS DOKREHE (Solar salts)id, FEHMITHPHDREREREOMNITIZ
E<MMENAED FOXSBBAICE KL D EEIC /> T
DT EE BAEMITED T EARYI 5T D) 7 0 FR B T
(Extremely halophilic bacteria) TdhBIMaEE] x>

Al MUEM 2 BT RN (Killing offecl) 2 T2 Z & TE 4
S5NTND, TNW ODVEITIERENSBEYS I 20> TRBNZFY 7
ORI L, FREERFL TS, 72800 iz B0 T 3 iE o
ISR DRRREZE VBB T U 7 2 &0 5 /i, SEM 2 7o T
Wo, ZORRICL THONETIEL, WkE D OEDEEE S E < EIEICHI A
LTEk, ZOHRAFADOEXLELTEDLENTNDEIATH S,

LOALERRS, ZORBEEMZETHOPICNTTY TREFLT D2 EM
o T&E/z,  ZOINIMANS OMAKICH SN, TNREA—ZA RS TR
AFANEDOKRKEAH (Solar salts)icasingz,

TIT INSDWMAENENT T U T DR ATz, ZHsDhicid
R BELFHIE (Bxtremely shalophilic bacleria), HEREEATHIEE (Moderately
halophilic bacteria), {GBEATHIEY S 7= 13 yaBEAIEE (Stightly halophilic
bacteria or marine bacleria) DEFFET 5T EMUI SN &z o 7o,

TIT TOFEERELICINEDNIZFY T OB DUEICDONT
Beat L7z,
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MBHR OT5 85

ERICHHLUEE, A NS UTEORARTAE—A NI UTNM5
M CIRIEN =K EH (Solar salls) THD, FNW PR EBHADLZDIT
1n ALLEEHL TS DD EEDN S,

RIFICHEN D ZNS OHIMITFFE L TWAENI T UT 2ERET 2720
BEREATHES L THUM L, ZhEBYP mediumw([’olypeptone 10,0 ¢
Beefl exlracl 3.0 g Yeast extract 3.0 g Disl.water 1,000 ml, pll 7.2)1Z
0.5 W BRU LS N OBEZRDLIICENZMA TNTH 30 CTHERL,
N FUT ORMEEFR o, EBEFHEOMMDED, SGC nedim®
(Casamino acid 7.5 g Yeas! extracl 10.0 g Na-citrate 3.0 g KCI 2.0
MgSOd4. 71120 20. 0 g FeSO4. TH20 0. 05 g,'MnSO4. 41120 0. 25 mg, NaCl 250.0 g,
Dist. waler [,000 ml, pH 7.4 ) 24/ L 7z,

2B, EERIE Bausch and Lomb 20 SrYENTEICAEEr (BEBUETIE) TO50
m TR LRY  E AR ALEENE & LT, REE SR L R
N ek EAN A
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TR AL D i L 72 0Bk 2 8 BRICDW T, £9° NaClDEERM: 2N TH 7=,
WIS NaCIBRE TIZAEFHISE NaCl-free BETIZAEFTNASNT NaClD
Tk 2 RT ZERWESNEIRoT2, Fie. ZNS5ONTF U TIEiEA EF UNacl
WM ESEORZBITEEZ, EBMEDSorbilolTk> THEBLEREEICBNT,
EREZIHANTAHAZEZA EEEAESTURN D7z, TR 2o 57U 7T
MPARBLELUNDERRTFEZ, LAFRBECERL TN D EEDNS,

Natf & 2 2R RIGICESR T 2 88 IFHAEMIEE (alophilic bacleria) 232 %ﬂ%?.”)
SCC FEHETHREL 72 1 0D BERIZ D W T HREERT NaCl-Treec TIHAF A S T,
§ M NaClTEFNRE SNz, T ZHRS TS ETHI IR (Bxtremely
halophilic bacleria) THBERDSNE, DB, Bacleriorhodopsin A%
RKEL T2 HDbaREEN,

TITET, AHIE ORI D W TN THEZ, KiEZEFig | IZxRLE,
CORRIZEBDE 0 N NaCl TRHAEEREESTUZWHD®D, 3.5 ¥ NaCl THAE
MASIL 3 N NaCI T8 % 3.5 M NaCIT 53 % ODERICIHMEEEN A S 7=,
ORI FREDNS T TG ET LTS Z ERE S &7z 7z,

TR 72 A VL NaCl-(ree TIXAEFTET. 0.5 M NaClID ol T, 1. 5 M
NaCl Tl AEB Wiz LTns Y

KIT ERED D DRI B DN OREREI DV TR TAE, KRR
Fig. 2 [cL® L7z, ZHEEKD No. §, No. 10 OERIZWTND 0.5 M NaCl 2
REREE L TR CEEAFREYEE (Slightly halophilic bacteria) T
HBDHDOOD, MEEHNE Marine bacteria) kf‘ﬁ']ﬁi'f‘ééofém“)bi)\b.ﬁj\ﬁﬁ%

No. 8 DIBA. 3.5 M NaCl THAEEMRRSIL IEHICHOMELEZE L TR,
Zhr, ZDI LI Marine bacteria HWEDOHDTH DN SHEMITI DA E
NTWBRIKZ ORAHVHELEZEE Lz bDEpbbn s,

FE 72O BERE BN, 2 No. 24 [ICDWTHWNTHZ, FEETig 3 I
RUE, TOHRE N NGl BWEICAEDORBIENRASTL LA, 2.5 N NaCl
3K NCI THAELENL SN, BWINKEEZE L TIN5 Exo 7z,
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KIT, ERIREEICDWTIANTAZ, RR2ie 1 KRLTWD, Ak
WELEMSE Marine bacleria liﬁi)ﬁi*ﬁma(ﬁeterolrophlc bacteria) ﬁ\ﬁée‘:f

SRR B A SETRMEE (01 igotrophic bactcrla)c‘:b’Cﬁilbﬂ’L MM EnTNS
EEHE D 1/10 F721E1/100 THEENAETH S, 3w U TR No. 2 @
PA ORI TIZAFENR S N5 S, 2 MO BRI TS B
EEZRFRTIENS, BVEIRIEE IS BARE TERENTRTH > 2.

ZOBNS, TNSDONT T T IEERIEME (Eultophic bacteria) TdH o7z,
—7 . No. 3 BEDBS, EXSEEIMTIHEENR ST, Mg (0bligate-
Iy eutrophic character) ZiRL7Z,

K AREICOWTRE L THAE, &ERIETable 1 IARLUZ,  WMEMNIE (marine
bacleria; MFE, 31° CT&ii%LXT@ﬂﬂETT;&ﬁ\b ST RN BEPsychro-
philic bacteria &L/’Cﬁ]bihfbl%ﬁb\ /}ﬁﬁﬂkjblf%u‘ﬁf\'(?}ﬁ
FORE 2005 A TITHT 5 31° TIHAEB SRR NWANED Narine bacteria
type OBHOE 37° € 42° (THEERASNIEWMTHEFTARDOBDH AL
e, TOTEE N 2 HKE Noo HBEIKDWTHES THo7,  Ldl,
TS ORIV NG 25° ¢ ABRERETH D, T OIS MR I
WKLz D EEZEND,

KIS DS FF N X BEREBETOLERKDWTHNTAL, KR
Table 2 ICRLTWS, FTOREE NaClPSTIAERIZVWD DL, IEEDZHD
RHbNTe, BYPRHMTOLOR TTIK ) M ESELTNS. LhL
W T B AR A 2 VD O T B
FDI=DBBITROA A UL B LR BB SRS IR I & > TIREFE N
MG 2 M L R b= ERNTIRE 25, | T OTWIEL T, ICHD
INZF U FIIEENCOMOERBICREIEL TBD. BEEEA A VREIZDNT
ZORMGHEHEFLTRSE Y 51 ZN50NS T T iNA F > 2% R
f@kf&@fwh@fﬁm CIERLT WA, Lind, TORMBEE 5 U NiCIT
HB, . EHIT, ODNaHi%ETU)IBh&G)TJb@f*éﬂ)ﬂgﬁﬁﬂmtlve transport’f'/q)
%mmmatM£®ﬁﬂm BUETH B EBMENTNS.”
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TRAKLNS SIBEL 72N 27 5 ) TAXKOSHAFHidE (Obligately halophilic charac-
len) ZHLTWVWSDOD, WED/NT T 7 & LT HUE WL oK Eic
ONTIRDERERI LTV, ZORRENSB5 & SENENI T TIE
HEZK Bl THRHEN Marine bacleria) ThH B ELTH, KM E =S KFERERESIC
MDAFEN, THITHMEE NS IERINEREZES>TNE I BIZ, AR EBIEE
BMORLUZNS A2 DEELE Diversily) 28T 28KEFR-NIFUTICE>T
WAHZENRHSEMNEZ ST,

FED

F—AFZUTHSOMAKMIINT FUTRFEL. TDNT T 1) 7 %575
THIEWRHRY L, LT TOFREROMEE ZRE U 7ok R, AT 5 1 [0 B
7 VIMTEENEE (Slightly balophilic bacleria or Marine hacteria), Fp&spE
UTHE AN (Moderately halophilic bacteria), SEEAFHIMEANEE (Extremely
halophilic bacleria) DWIFNDONTF YT BIFETHENHSN LR T2,

LU, SRS NN 7 50 7 Opicid, R 36, Tt Mtk HURS A~ 0% D)7z &
WD ERLHEENRED SNz, O EAKNREDNT T 7 N E
EORAREICHIR 2D AEN/Z2DI, TREWRITED ZOHEHIZBNT
WO TERMZHTT AN T T ELTHEIEL TWAHRIP SN & 7,
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Fig. 1. Salt resistance of isolated bacterial cells
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Fig. 2. Effect of NaCl concentrations on growth of
isolated bacterial strains No. 8 and No. 10
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. Table-1. Growth of different temperature of isolated
bacterial cells in 0.5 M NaCl environment

) Temperature (° C)
Strain No. 15 25 30 37 42
2 0.0 0.340 0.260 0.260 '0.245
10 0.0 0.560 0.310 0.280 0.150
B8 0.0 0.149 0.110 0.040 0.0
28 0.0 0.141 +0.129 0.020 0.0

Data were expressed as opltical density at 650 nm
in 0.5 M NaCl BYP medium

Table 2. Growth of different salts and sorbitol environment
in isolated bacterial cells

0.5 M NaCl isotonic
Strain No. | 0 NaCl KCL MgCl, LiCl Sorbitol
2 0.0 0.315 0.495 0.440 0.283 0.0
10 0.0 0.490 0.110 0.520 0.427 0.0
0 0.0 0.460 0.0 0.0 0.0 0.0
19 0.0 0.490 0.0 0.0 0.0 0.0

Data were expressed as opltical density at 650 nm
BYP medium
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Study on bacteria isolated from solar salt rock

Hideki Morishita and Masaaki Kitano

Osaka City Institute of Public Health and Environmental
Sciences

Summary

In Japan, a lot of salts was imported from many foreign
gountries, main part of it from Mexico(50%) and Australia (40%).
These salts consist of mainly solar salts. We found that the
bacteria exist in these.imported solar salts, and it was tried
to isolate the bacteria from these salts.

The bacterial cells isolated required Na ion for the growth
in..the culture medium and could not grow in salt-free medium.
They also indicated no growth in the hypertonic environment by
the non-electrolytes such as sorbitol or sucrose. They exhibited
a obligately halophilic character. Some bacterial cells had
rather high salt resistance, it was possible to grow in the .salt
environment of wide range of NaCl concentrations from 0.5 M to
3.0 M, and reached the full growth in the concentrations of NaCl
from 0.5 M to 2.0 M. However, the growth rate was maximum in
0.5 M NaCl concentration in some bacterial cells. Therefore,
it was suggested that they were slightly halophilic bacteria
or marine bacteria. Some bacteriél cells also could grow in
hypertonic environment with 0.5 M KCI1, MgCl2 and LiCl instead of
NaCl. Optimal temperature for growth of isolated bacterial cells
wés at 25° C in BYP medium and some bacterial cells could grow
even at 42° C.

Based on these results, it was recognized that a slightly
halophilic bacteria which originated from marine bacteria had
considerable diversity on salt resistance for the growth by the

adaptation in solar salts .rock.
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