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An Experiment on the Sulfate Reducing Activity of Sea Bottom Mud
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(Fig. 1; Tables 1-3)

BHEREC KT RS DOEMT, FORECHTLHARD—OTHS, fHOBLLE, EEIFEEL
SBIEENRGE UK OMBRIBC RS2 s 2 LWL TS, —ARERELT D L,
7 COEMFLEIRENET L, s aeB BRI bRuHiERE LS.

WUE PG UK O, B I2WBOBREC L, BEE RE =Ebo il
DEFELTEALESEYZT T 505, —HREOE X 5HE LT L2 THRACTRS 038 b
Twb, BEAY LREBEEOEIC X 5 ARE SEROME LB ~T\\ 5,

RO LB LI PEBOREHC & » TEELPRFETH Y, Wl EEHREE) DT, B2 43
SRR T D EMOK S DIRBRIF BB S 2 18T TRITERAIC X 2 MERE OB B3 55t
70| WiTleote., COPN MYEFRBIEO BILRBIRAE L M & o AcowT] EH D2 10 LHEER
AT T, TORE, HBRTHEBEIRHTLHL OIS 51 OhRE, RTMIHEIHEL O
EH DI I A LC i, BRBICRERRICISMHA LT, BERCL IS aMLTY
7o, SHBLOESTREE LR L OBREY R L, WERCIZAEOHBIAGRD N Tz,

F AR 81U 5 ESE A O £ B IX OB B AW O N, QFIEEDRTT, 3)=2 =~ FIlEORTT
O 3FEBHPMORT S, ODORKIT EIECH VUL, FAHEH 5P L LTH ERASWEFELHRTY
b, QRQOEHIEMEC L5 BETHS. Bb, BECKTHHILDDOERRERISNDTHS LD
RTWBY | FEERTTREOEETH HHHmELTHECOVLTUL, MAEENISS 5 IISEER, T
DOIKTEB SR e ¥ DIGHNIE X D % OB IR T %, WKIRCET 5 Z OMEON 1 LERT> &
KELD T, AEBERC THEETHEI & MR & 3R HBBGRATFE LI EME LTS, X,
PIE 58 M7 LA ORI E AT IR E S OEOERIZE LLEEI RS L ~Tw5., LivL, &HIE
PO L SR OERRSSHEDO Fic 2 v 4 FIIRE—RTH b, FFEWEILS M) COOR R b
PR CHDE LTV BB T BT 5, H5HRE I WA OGN« BSNncitiET 5 & L 7ERITC
BRERETHD, ik, HRO LYY —A T A ZREG AR L TOKE LR 0 B FEER TR
DALZEHITEME A TR T 2 HENRE Shic, BERCET 28852 B Lo, BhcEeT smBRrh
ET 5 HIE, HROFEVRCOIEHTE S Z L2 M- DT, PR 1 BB OWERIC S XERKE
DEBRE T, T TOWEAY#RETS,

= B O I
1, HBETEEOTE



60 B ) K =

BEROBEER Y 7 — L 7 L FREHABAC AR, KESHFTREY T 5 LKROBRNEES. &
FUTIROKZERINEE (Hydrogenase activity, LIFHA LBE) T, JEh#dipoe ¥ e v —LfEHOR
L Ui, =0 & EEBNCHEEER S ORBERHENT 5 L HADHMANRD bh b, T OKS ¥ IREYR
OREEETCEE (Sulfate reducing activity, IFSRAXMET) &L, HERTELEZRTIOLLL

2. WEIRBREDFHRER

PR TTEEONEEE OREZAMK) & UCRIRERE, WHEE, FARRE, 754 vEEDS
T 2 2 EEREES SR bR TS, R CERCE L D DR SR FET S RRIETH L. Bl
W, aHE434.3250% 0dEk 11 RICIERIEER2. TI3g 2 BGA TV Y. - T, BRPLLIHFETSHT
»5 5 FlErEE L TRaRTE, FEROTHC X AERIINETE /L

WIS OYERE ML, 3,500 rpm 5 4 REOLDEE L TR L, SEILE N TERIBICHIL0f A DMK 3
YETa KA N, B HELTH SRANMIBROHEET 5 o &2 5ET 7. EEl0 LEEH ORRRE
2 S E CHIE L, EBRBORBRIRPCHEE LD ELL LT, 2BORROFBEINR
# 1 ECix 0.355mg/g, PEME 2 ECix 0.062mg/g, ¥k 3 BITIIAE CORERASOMmHETH - 1.
B, Bik Lol 2104 0K T 3 EISHET 2 & LT & » TRADOFBIRIFRA LRETED 2 LM
7.

3. EHEATEHEOBIE

KBESWERD 27 — v 7 T — TR UBREOFTER S %, BREOBMETE LR TN D
(LR O EMF S £ i RENC B Gk 5 ) SR/ IR UOBKES, MHEEH 3 % ik T 3 [mdhik
T, R 2 A0 FRAEAKCERE LTy -4 T A /ESREEC 3.0ml JETL, AIECT I AY
P e e — AR 0.3ml, fiiEc M/10 HERiEE v — £ %K 0.2ml (AL, MR LRRAHEK) #iE
AL, WD ST~/ A — & —ROERPLKED A TERT S, 30°C Kl CiRE LKE» A%
WIS, 1EEBCERY EE~HENT S, DRI0SEIc~/ 2 — 2 — WA DR 1 g D LI
i BRERIE LRSS, & IR ORI Y — X LBARE L D SRRORERILH D TRBRO
FEE i v, JERSED 16% Fig. 1 w7,

Fig. 1 Tt ALK MBSO K ERIE A, (200—-100) pl/g/hr=100pl/g/hr 75DT, Z OFRIcHA
{4 100 LRI A L L. X, FRTERC X5, MBI Y — S IRINKORIRX X b biEmL
FoKERILEAS, (240—200) pl/g/hr=40pl/g/hr DT, Z OIS RAERA0LERTHZ LimLic

4. RIEH K &RERR

PR E T LSRRGS 5 BERIE O ADfHE (St A), BIGOHRE (St. B) RU#IES
HOJEDE (St. C) ®3EAL Lic, FEMOHER 0~2cm J§ (BUIF 1em Bl 5) & 9~1lcem F
(JVF 10cm BévH) EanE U THEBE S Lic.

PR E S & UCHRAM44E 8 A26H (iR, MFEL LCHEIIH 48 (FHlET 2 ef)) RO%&ZE
LLTEEL AI3A (TEK% 2K Thote, BREIMAC I VR LUIRr T, 7ols, BEEEHILRE
FUAER L D RFEHFE (~<FBETH o) Tk Licicd, BIEI~OBRMFEEL L OH LU HED
wThb el Rbhicho e,

5. BIEHER

£ EC KT HELHPHAfEA Table 1 1277

Table 1IcB % X 5ic, &Hfs b HAREFCH MFCHE -, FOERILEMAL S 10cm Bo
Fp lem BX Db X DERLA, MBS EABHOL HEFT L T 2 BIHBAIIYC 1om FON235
It

&3 BT A EERIS R Afitih Table 2 1m3

Table 2 G 7 Eiz, lom BIXgHLEE L SRASRED bR L, 4% 30em B THEDH 5
hiswz & Ths. 10em TSRARED ShicEFR, St. B ofMNIH 52, FKE X bIEELTEL-
o2& THAD,



Hydrogen absorbed (14/g dried mud)

BEROHRMRTEMCBT 25—

240p—

200 e

160 wmmnnee

&—— Reagent added

120p———

40—

I I

20 40 60 80 100 120

Shaking time in minutes

Fig. 1. Hydrogen absorption curve of sea bottom mud by the Warburg’s
manometric method.

@—@ Sodium sulfite solution addition.
x —x Sodium chloride solution addition.

Table 1. Seasonal hydrogenase activity measured at each station.

(HA value)
St. Mud depth (cm) ! Summer Autumn Winter
1 35 152 84
A
10 I 75 192 100
1 39 151 107
B i
10 i 48 118 58
1 35 165 130
C

10 I 49 112 76
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Table 2. Seasonal sulfate reducing activity measured at each station.
(SRA value)

St. Mud depth (ecm) Summer Autumn Winter
1 0 0 0
A
10 45 60 0
1 | 0 0 0
B t
10 | 44 30 0
S |
1 | 0 0 0
C |
10 | 40 72 0
B E:
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Table 3. Seasonal sulfide content measured at each station.
(sulfide-S mg/g dried mud)

St. Mud depth (cm) Summer Autumn Wi inter
1 ‘ 0.36 0.35 0.31
A
10 } 0.17 0.17 0.19
1 0.56 0.45 0.50
B
10 0.27 0.30 0.34
1 0.49 0.47 0.59
C
10 0.18 0.11 0.15

Sulfide-S was determined by the Tomiyama’s method.
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SUMMARY

A method of the Warburg’s manometry was reported by C. Furusaka for the evaluation of the
activity of a sulfate reducer in paddy field soil. It was found that this method could be applied for
sea bottom mud, if the mud were washed thrice in advance with a non-oxygen 3% sodium chloride
solution in order to remove the sulfate present in the sample.

According to his definition, the activity of hydrogen uptake was designated as a hydrogenase
activity of mud (HA value in Table 1). In addition of a sulfite solution to the mud a significant
increase in the rate of hydrogen uptake was further observed, the increment caused by the addition of
the sulfite solution was designated as a sulfate reducing activity of mud (SRA value in Table 2),
which is caused by the action of sulfate reducing bacteria in the mud.

The mud samples collected from a fish farm bottom in the Seto Inland Sea were determined by a
modified method. Considering the results in Table 2, there was no activity (SRA) at the layer from
0 to 2 cm mud depth, but considerable activity at the 10 cm mud depth. Moreover, it was suggested
that the activities varied seasonally, rather higher in autumn than in summer and null in winter.



