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Studies on the Sulphur Bacteria Inhabited in the Spa. I.
Culture and Morphology

Eiji Gorto, Hideo Imar and Yuichi ITo
Osaka Gakugei University

The culture of sulphur bacteria was tried in the environment of high temperature.
The figure of the bacterium and the adaptation of the bacterium for several culture media
were performed and the results were revealed as follows:
1. Three types of bacteria were found in the spring water (96°C) collected from Yunomine
spa. The first type is a coccus, seemingly in the shape of ellipsoid, that moves quickly in
the water. The second is a bacterium which moves very slowly. The third is a giant
bacterium (Beggiatoa leptomitifomis: 120~200 #x1~1.5x) which scarcely moves in the
water. The bacteria of the second type contains sulphur granule in its cell boby.
2. Three species of bacteria (long bacterium, short bacterium and cocus) were grown on a
broth medium and an agar medium.
3. The bacteria were cultured on an artificial medium, however, it failed to separate these
three bacteria from each other.
4. The most adequate pH-value for the culture was 7.0~8.0.
5. These bacteria were resistant to high temperature, and survived even at 100°C for 30
minutes.
6. It may be possible to separate these bacteria from each other by the culture in the fluid
media. The long and short bacteria grew in the fluid media containing NaHCO; or MgSOs,
while the coccus grew in the fluid medium containing K,HPOy.
7. These bacteria used for the present study were cultured in the specific medium to iden-
tify sulphur bacteria.
8. These bacteria were able to be cultured in the other artificial medium which contains
the same components as the medium, in which the bacteria were found at the spa.
9. The bacteria collected from the hydrogen sulphide spa (Yunomine spa), were stained by
simple staining, gram staining and flagella staining. These bacteria were gram negative
long bacterium (13~30px2~5y), short bacterium (12~23pX2~3p) and coccus looking to
be in the shape of an ellipsoid, (8~12pux5~8yx). The long bacterium and the short bacterium
have no flagella, and some of the coccus have flagella.
10. Some of the cultured bacteria hold sulphur granules in their cell bodies. The ultrami-
croscopic construction of the cultured bacteria was studied by an electron microscope, but it
should be studied more.
11. It may be possible that the number of the long and short bacterium of the cultured
bacteria increased to Beggiatoa leptomitiformis TREVISAN, Thiothrix tenuis WINOGRADSKY
of Thiothrix nivea var. Verticillata MryosHI, and the ellipsoid coccus to Achromatium
Sphaeroides.
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0.50g
0.50g

0.35g
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HCOs, ThIERDN BRI ET F 20T CLRAK, SHHE COs AL,
LATREERD, HHAFREAAT, KClik NaCl, NaHS & NaS:0s i3 Na:SO, NaH
CO; 137D F LT, LEnEFHEREL .

(~) FEMEREE

MgSO; » TH:O (i< 7 A v/ 7 &) 0.20g
K,HPO, (BEE/KFZEA Y v &) 1.00g
FeSO, « TH.O (FREEH—8) 0.05g
CaCly (LA vy 7 &) 0.02g
MnCls » 4HO (&b~ v # ) 0.002g
NasMoOy « 2H:O (£ Y 7 F VBT + ) v &) 0.001g
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R IR 2 CIRE, 30°C MESEMT 2~ 3 ARE L2 RR, AHOMENREBL, &6
VC—ERHGE T 3 & RBREEERCEREY £ R SBREDEIEE A7z, L7 - TAME
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DIFZDFFELEDL DT, BRI 700 =—DESE, K& EHE2EE L THBMIHE
L7 BHZRE pH 281 L7228, BE2BEDLN 572 DFIATHERREORRE COM
BODTRE LT 2720, RERE LML EROK TN, F-RBRE2EEL DL, T8
FURIML 720 D 2 —ESLM TERERIEHICHBIEERE LB e, Z4TRTEY TH .

F 4
T wmeEs D
) IR T Fa 20 et
+ > B W k= i +- — + + _
— S ER O G R A
& il iy i H i 1t

AR ORI O BFRHEGENDEEH 91°C /6 98°C &3 HRBIETH D DT, HREMN
EOBRERBIIMAS 25, WARBREB I 572, ZOFEIEEERMEERE L - AR
% 100°C LD L7277+ —»~—FiZAh, 045MKELDS, 1A&E2E VLS
EREEMCENIERE L7, ZOMBRIGEBERE L [, BERSHLP0BHARN D
=—%ZER L, BEEL T RAROMER LR L.

IV BHECHTEEER

TBEEHIIE O TIRBEDNE L, LrLBRKEO LW TOREG, M b S
BLRY <, BESNIZEWEVA, ZNREEDOHE & IWE LIS W, D FDBHRIERIC
BOTHALKRDOEET 2 EEYHE OB THEESN LD, 8 SITHEMBEHE R o5
BENTVDOFIREMECTH D LWESNG. DFBEREORED pH 12 7.6 B T,
BEROEM EOFEPH $ 7.0 58.0 THY, BRELIEHIZHBEEL-OT, EBEEHL
BNEEGA-HTHLEEIOND. MEMEIMIOKELERMLL THREE KL, 512
BALL T BRITRBREES. SUIER Lo pH Y BEICE T2 Th D5 cMESEN



BIRICERT 2EMEN IOV T o (85 13) ks g 149

7:DT, BEEERO pH 2H/E L7225 EBHIRSNLH -7 ZIEREHENELS T, &’
LR D SHRBIZENT DIEIS 2 72D L CTATHBRA L 2 NRED# 2 722
DTH-7=20h, BIEELRFIAL TWAD 7200, S LR TREIMETH .

AT RO AR RR K S B CAMIBE BN TR S I3 Z A SN h o 720, LmIEREE
W REREER L 7R, NaHCO; & MgSO, 7 513488, KeHPO. 7 I3 BRES A4S L 7-.
L72h o TE HIZIN ARG 73R T SHB0 BRI Z 2 5N 5.

—BUCHBE S R RBRE AR EED L ERET, ANIEEAT THERE L bERLIES
ZLAWKIEDORETEG LRI T 2ME L H D2, AHBERO L 91 REE- 2 b
BOWRRET 95°C FIRDOEIE T TAEMEMEEF L TV 25HEE, FERICHEED 25T, MR
2B I o 7R, 100°C T30 ARG AEF L7, THRAEZZBEEIZE S0, L L 1E
M, BRHERRMICHZNEE 32200, Z0OL 5L EET CEBEHICE > TRB
ATWDHEEL, SBERLBTNERSRVEEEZOND. FRENEO BB 0R
EWHTIY, INEERBMIIRE S EERGEZ LA, BEASC, gu=—KeriE e
otz

HEZOCTNE, ERMIGHELT, BeoBodT 2852 HE L3200 &4
LN,

I EERFHRERAE

a. $ @

B, 77 a5u0, WELAOSERA OSOIEFE TH Ik - 2. B8R EE—Y
BKBERR—REE, MBIV T v vD A F v v EHIR L Pleiffer ko 2B LB L,
7T gt EEE A, MR FHREEZER L.

b. BAMSEEREIRE HE

R L7-BRMERIE A U v x E.CE Bi #ll, BAMEEEEIEER L= o v BHHGEEBIEE,
MF, BEE#EII / VI S—R—18, JANVAIELTA VA =08 —, BHIIBEK,
TidER, Koehler LTy v v & —diEIX 1H, 2%, 58, 10BTH- 7.

c. BFEAMBEOEAER

BRI 2% 42 % o ZEKIEHIT pH 7.3~7.5 2B L 7- R0 F — e PoF—F « A
v 77 —&HFBMATLI% A2 3 o JBKEKE L2 DO %A L7z, BEEKEEEE AL
—FOLET, @3 A9 7 7 ) v—1 BIEEHE, WMFA 7E 79274 7ML
I FEREXOIENE#OEEEELLE

a. JRBREREGE & WEZ O AE

B THER CRIE 98°C) 2 1A T4 FZ/ 2T LT, BT 2 TEBETHEL
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T, IOEEEADEEETE. SHIIING SEHEOMEICY T ARE L WELREETT
SR RIS ARUET, WEAATIOR—MORENAT, IBELZEOLN
Binote. (BE6) 3ETEMBEBRT, £%K21,000#THS. T HUIAHIEEREOHHIMKE %
FEnr 5 E LTRELEDTHDY, BIIETHEEORCERKN 100my ORRER O %
HBF-DLT, BT VAT LB, 722 LEERT, A% BOBRREMA N EEBS1D.
M FERECHTIEE

B TR L - ORI S BB TIERICELR A S Y, (BEE1) 1URTRS 120p~
200p DE K7 HE: Beggiatoa & IIEN 5 ZHOMI/NE & ST RINEEMEO—FET, B
BB T1 2 U £ @ Oscillatoria dgRCABEERME & SN, BRI B W THiLKR
DHDF, EITLRAETEZWD, L7zh- TEDNEHT 58 Beggiatoa leptomitiformis T
HBHEEILND., BEINL oYy P22 L, BENETHS LT3, Thiothrix oK1k
EHREEE NS K TR R VWEBB TEESN TS, (BEHE 3) (& Thiothrix D&
(T=FA4T) E\HIEERT AT 2 B RRIE D deig Tk LIERE L T T REEIEFIRIC
EALLVDERDNS, (BEEZIOMENTE =47V TEDZ L IIITHIIL > THDHDIEE
4% Thiothrix OEEKNSHWT BI04 FPESTEAERLAZVDEEZL 6N D, —K
VRIRIB TR I EEME RS, £ OMEBE & BRI R, > TEEBIEDE 2R IELE
BRET, ZNOWEEmMOED D& HEM L, FOMENEET 2L VIRHELY, BEHE
CRUCBDD LI REHNEELH LRV E HONTWAW. L5 THERED T This
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DO OWHEES 2 BE L2V 0 LB, —HiEREEE L b ORMAEORE L, Bhl0%
RIBEMEE B - EHBRE LA TO2HEMETHS. BIHHE L THERE LR B
SN EREREEEREE AWESLL, REO—IHELHDET, ZOHBEAED
MBI EREOKE S h S5\ T Achromatium spheroides & o s, L » LEIERD & 5
VCHHL TS 72 ERE IR R/ NETRE S5\ 5 & Chromatium spheroides (I L T2
0, BESHENENELELTERL Wz 83 Bhbis. 2512 120~200p DE KA~ ¥
7P FaEEED, F3 ST LE S BEADEATHDN, ITNLESREOEMIL ST,
BT FoRETAFEH R NS L TEGCERIBIZZ > TLE 5720, HDWIEEED
FHELTLES720D0EbEBbNS. b LEBHPIZZN RO L2 6, HEHIECRH
NZANIES TR LD EBbhND, F/EET D EMEFENE IR SN0, Bh 2R
DN D5 T2 DPRKILA T, TR FEREEED X 9 HiALKEE % Fo 5 FIF Hk 72 h
ST bTHhDEEILND.

E:3 9
— R AR th, EREREE T OMAKRRICEE T 2MEMEOER 4L, OB DR
HV T 2 ISR S ONVITERE R R LR, 2F DL 5 R &G/
1D BEEROFER (96°C) AT 2MEL, ERLESHELET2HEMAEOKE T 58°C
DRFIERT 2MES L OMEZOME L, EFHEOLVWERA (120~200px 1~1.54)
RGN 2 NE§ % Beggiatoa leptomitiformis &, R0EEHEMDH 25 Thiothrix B & Th

-7z,
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2) LESA = v, TEBEEREMICEERE, 272l 3EE (BEH, ERHE BB o0
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5) AMHEGIx 100°C, 30 SRHDBREIN L TEMEER L 7.

6) AN BB IR T & V) SR BERE IR DO FIREME DY S N 2 B,

NaHCOs;, MgSO, TIIBRED A, KeHPO, TIIBRBE D 2EE L7-.

7) BRI FE ORFREE NI IETTRE, L7203 CAMIBE 2B HE & 3= 7.

8) EHIRIRE ISR, Lo TAMEREMREL VERLAETH .

9) WALKRER (BEER) THRNLAMEYERELT TNTNYELE, 77 a4, HE
ot 21T 5 72865, TN CT 7 ARMEORERRE (13~30px2~5p) 5EiRE (12~23pxx2~3p)
EEREDERE (8~12px5x8u) Th o7z, WERENIIMEL <, HENI—IWE 2380
7z.

10) REFEEI—TEMEBEN A WEL, TOBMMBE*ETHEMER TRR LN, 4%E B
—BEOBMET A MNELT 5.

11) REEG, EEEECEEEE S, FHUMERE O Beggiatoa leptomitiformis Thiothrix
tenuis DG L 72D D5y, H B\ d Thothrix nivea var. verticillata Mivosur 75
v, BRENIEIE & [E U Achromitium sphaeroides MR L7z b D EEZ 5N 5.
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