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Little effort has been made to develop a large scale cultivating system under high hydro-
static pressure. In this paper, several microorganisms under high hydrostatic pressure were
cultivated in culture vessels which are subsystems of the Deep-sea Baro, Thermophile
Collecting and Cultivating System (DEEP BATH system). It became possible to carry out
large scale ethanol fermentation under high hydrostatic pressure by using this DEEP BATH
system. In this experiment Sacchromyces cerevisiae—IFO 2347 strain and Y-44 strain iso-
lated from a depth of 1,100m in Sagami Bay—fermented more effectively at 100kgf “cif and
200kgf,cif than atmospheric pressure in culture vessels, We could also sample without
decompression by using transfer units. A barotolerant bacterium - and a thermophilic
archaebacterium were also grown under high hydrostatic pressure in this DEEP BATH system.
For these experiments, we developed new small sampling tubes to sample frequently without

- decompression. We succeeded to cultivate a strictly anaerobic bacterium in this system by

material improvement of inner vessels for contamination of oxygen. In addition, we showed
the importance of blow of nitrogen gas to the window and aspiration of air to monitor the
growth of bacteria in culture vessels without dew condensation.

Key Words : Microorganisms, High hydrostatic pressure, Ethanol fermentation, Cultivation,

Sampling method, Anaerobic condition, Dew condensation
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Table 1 Course of ethanol production.

[FO2347 Y-44
13|28 |38 |18 | 2H |38

aJvboe—ib (631780788 (6.27 | 7.78 | 7.86

we | K X FE|4.95|6.15 | 6.50 | 4.92 | 6.09 | 6.44
# | 100kgf /o | 5.90 | 6.51 | 6.91 | 5.86 | 6.49 | 6.81
W | 200kg1, /it | 5.82 | 6.41 | 6.78 | 5.75 | 6.30 | 6.72

JAMSTECR, 33 (1996)



3 WELY U TU I EESLSEEER
MR OBKE FicB 1 2B EERTE, SRET
TORED, BOERETYH 7)) v IETH T EBNE
Pl 8 U B ol

BEEPICcOENG CUREERBELLEEY V7Y
YT BHEELT, RO 2HFENELLNTVE,

O BEEHBEAV5,

@ N TEED ST TEE R R 5,
UL, COWTNOHREIZHGRDLHILRENE -
foo FH03, BERBEHOVS EEHEICHNAE LAY
BH 7N JEARTEETH B E, ZLT, V7%
ORI 2 ENVTICEESEE LoD ES
LB ONIEERPEDLD, NEROFEENSIEL L
O HERWC ETH B, -
BERRRBEEIEHEINTWVWAY, 7Yy

BE UEHEHTE2E THH4ABRIZEL, 3090RE
E%ﬁ@ZE@%%‘ N v 7g 5 ERBEARTET

o BRABERIEICSE OO A% 5 O TR

<,mm&ﬁ%M%L<%ﬂéﬁkﬁ5a&%E%&L

BEEG Hrv7FYyviFao—7F
Photo 6 Sampling-tube.

,E,OE,O,T TS

TWARBHBER M v2RB LI RERRRENL TV \\:ﬁé
DTH 5B, | . %%
22T, EHAREST, BEOBEEREL, Lb # %%
SRR V7Y IR T Z 5 L5 I ENRAE ¢ \\
PN TF a—TRERLI, j% \ §§
BT F =T REEGCODLIHIICUERE L1 ;i \% 7 A%////
B & VT TRIRE N, F V7Y v S OBAR S el - ;' .
RTEZLLbic, ZOEEF—F 2 L— 7hﬂﬂbﬂ ‘** o |

B E Uit | e

RERHR [®3) T, 427U v rFa—TEEL Y

F IR DRAEFIB & RIS EEDIT O D Th 5, N BNA

329, S IVIERLEERES VTV 8 S Fa-T M3 $vPY S e Thllo bt T Y v
B ERT . LT, iﬁ%@@r’q@&%«/-}' N v 754 Fig.3 Sampling under high hydrostatic pressure
UERBRTYH VTN I F =TIl s, TOREET, using a sampling-tube.
F9ULTVLEES, VI, V2, V3%2BMT 3, T3 |
EH TN IF A~ TRIIEERTRZEN5, Ly
L, Thid, IEHEEREROEERRTRE 37!

F2 YTy IR
Table 2 Microbes density

7oA VADERBEBEL » T3, £2TTYH V7Y »

7F 2 — TR OB LT 70, SvTV ISR, (ODul) |
EFEABTESRVE I TR TRIBETH20mEE w7y v rs a— JE
RLHBET. FZLTEWEHICRE T LSV IVATOED | KA o oD ) 1.6 ;,
M OBEEZHI VLI, NV TV2EVIE DD N T2 > TH -1 | el

PV TNVERGWS, T UTHIEROREERE &% ) ' p

95 2 EMTES &S L - T Al i

F2ICH VTN I F a—TERAOEBE LN LT

JAMSTECR, 33 (1996 41



HoTHOHLIEEOEFEEZTR T RENOHEE
BEMAODw=1.6 DB, "I TE2EK-RECHY T
EODw=05~08&{K<, Lhd, "LT7TORHES
kO FDEBLELE N, ECABH YT I Fa—
ThRHAWS &ODg=1.6 THRIEADOEBERBZ DX 4
W P TR ENHPS,

4 BESROBAZE > IJIEERER
FEMBEOEIR « e/kKE MBI 2EBFERICERL
FoBERIE, PRMEBUKILIR & 0 B U o ol sl
#MEE Thermococcus peptonophilus® ¢, Hi¥kRKKH D
O KBRRPEFEET 3P TREFETE W ERTIERE
Tdh 5o

D& D HEHRKUIERE Z I 0 & 5 HE I i
TH ST DBEEREZECY V7)) v IIRRICBIT 37K
OEANMHLDOERZID BT HRE ST,

~o— XFENEAERICEE L, NERE ESEER
EFEFICT 2 DIPHERES, Yoy ITLAl3 N A58
EXEROWDT, FRAEBREMECHBEZERRO V=i
AubohTnwd 7 vRds (BRGS1 bY) KHE%:
B LI, BROBARREHEE (LAY v) ZA
NBEZEICLOTER LT CORIKBBENA S EFRL
Ztd 545, 2 200RMEICEFRFhO~ND— 2R
AR T & 2 Rkdic 1206 ME LS8, v o
v I ABITIRREELSHRBIRER LY, 7RI LEH
TRELZRLEVWC EPHEETE (BEET ),
Y7 v IhICBRESEEHARCAGIRVX DI,
H VY VTR YY) Y Fa—TRERE Y FIRT
BiZE (BZ9R : #9650mmHg ) &KL ¥ v 7 ) V7
Fa—TREOAFE, SN TV2, V3, V42T,
BRI T ERMES, NUTVLEED, BRI
HELRE LEMATHBEZHEMLAL (K4), EERAE
(Resazurin) KTEBOFEZEZWRA LM, OH v
7N v FHETRERRROSOLE, -1,

5 FREDBEENKEZ(MEERXE

B EER AT DICER VAT ANRBENTWAE
HAORELERBFEENRKE(ERAILND S5, FEUE
BTEBEEREENSOCHR TS, FRERZAWIE
BERTRSCRIRTH -,

IFEME A AW ER TR, WEREIOKS SR
DI-DERL, BRESGALEEPVESSEET =4 —
DT O —TDOH 5 ARMTELINEE LT, ZO8
Zid, BEF 2 —TTAHOBHI,LVERZERWT I & TH

42

i

Wi, FEEERERVWICEEERIERTITPO,
DIz DITEROERICEEN TV BKAVHEE THRE
Ufco BEMNSEVIBSIBEESF 2 — 7THOESIKE
LT B ETRBAEBT 2020, BREEOX S o—-7
OO RN Z oE L, FEHESZHEIESLR
{, TOETIREDHETRHET S EBNTEES-
Ioo #CT, 7 u—TOREF a— THICEEL A%

EHT No—ZhodEEOES
Photo 7 Oxygen osmosis from bellows (left:silicon
rubber, right:fluoric rubber).

o
ETeT P

1 \\ o

2 -

7 - -
;\\\ NN

-
.

V2 Vi

K4 HmIMHEROY 7Y T
Fig 4 Sampling under high hydrostatic pressure
using a sampling-tube and a vacuum pump.

JAMSTECR, 33 (1996)



R X ABET oo BENZIIKOBSEEIK—66CT
b, b CEEDHN S ARMETIREBRNSRELLE -7,

6 FL&

EKETFT COEBERTIER L =— 3y FIEE
W EBEEE AN TIRERSZ OB TIE L TTH NS
CHVWSNTWAY, E=— Xy F2INET S &, /3
T F ¥ — i GNEANDIEKDBAR YT FZD S
DOBHEIC LY, FT— 3 DFEEESRITDTEILED
Hoteo oy, N FTOBRBIRERTH S, L L,
AERY X5 LORBEREHAVIIES, KBUEEBX
UHERIC X 21— BEESTRER C Eh o BHEDO &
WF— BB LN, TT— VRBEOERTIIIER
L7sip - tcd, TREHECHFEMEEOER TEBIRET
WEIFREREB TV 5,

BKETTEEROY V) v I L, BERRD
BTSNV IFa—-TERVT, BEEERNEEFICRT
ZEBL, ¥V T IVOMHASEREE I - foo WF| LIS
SH VTN v ITTEIEIRLOBERANDOBRREDEA
2B L bR TR, PlE kST, BE, BK
EVSEBEREE RS E T DY VT ) VI HEERR
LUico &1, RIS 2RBHBEY DEEZT S DI,
XORARBBUNBICBSE D, EHE, AERVRF
A DHERER Eofoviz, BEMISEREY v 7Y v/ OH]
BEMERETTHTH B, |

7 BhYIC

HE, EHEBEEZ—EIRE - Em/kEREEE
20, BEBLTYH YY) VI TXE0RELA DS
BoHRTLERVAF AT TH S,

S5, DX NBFREZFTHIERERV AT LMBELS
OHFEICHWVW SN, BEREREPB OIS EBHFE

JAMSTECR, 33 (1996)

N5,

158, XEBREZITICHIL, BEEOT VI — VR
BTREENEEN vy —FERE 0 7 5 A0S
RAIK (B, BEx X« 22—+« 2 X)), FEEEK,
IFEVERE OREE CIIMBETHEBL(F—21Y —5), J
M. Gonzalez 181, WIHEREK, BOEEHILTREH=
EREMERAIIEESL, PRRERLICBIBXIV
HEETHESEBEL £, |

S& 3Bk

1) &% IER, THHERR, FHEHE, mAM=RE, ¥
B [EEMEMER Y 25 4] OBFR. MRS
it v ¥ —HEREBELSEEE, 20, 19-22. (1995)

2) FRHEER, WAKF, F LB, RAE I HEE
WRAETNIC LB IS BRAREASE © BN, BERERIN
& v 7 —HAERIT R ERE, 31, 93-104. (1995)

3) Moriya, K., Inada, T., Kyo, M., and Horikoshi,
K.: Large-scale fermentation under high hydro-
static pressure using a newly developed Deep-sea
Baro,/Thermophile Collection and Cultivation
System, J. Mar. Biotecnol., 2, 175-177. (1995)

4) FeHEER, ¥ 8, FEEwE SAWM=ES, FIE
R, PARCE  RIBREYEER Y R 7 AR O
FETiCBI B9 7Y v T HEDEN. BERF
fiit v & -IRRESSEEE, 21, 138-139. (1995)

5) Gonzalez, M. J., Kato, C., and Horikoshi, K. :
Thermococcus peptonophilus sp. nov., a fast-
growing, extremely thermophilic archaebacterium

1solated from deep-sea hydrothermal vents., Arch.

Microbiol., 164, 159-164. (1995)

(JRASSZEE © 19958E12/813H)

43



	深海微生物実験システムを用いた高水圧下における培養実験
	1.はじめに
	2.培養槽を用いたアルコール発酵実験
	3.頻繁なサンプリングをともなう培養実験
	4.酸素の侵入を嫌った培養実験
	5.室温との温度差が大きい培養実験
	6.まとめ
	7.おわりに
	参考文献




