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Abstract

The green sulfur bacteria (GSB) are obligately anaerobic photosynthetic bacteria found in photic zone under euxinic
condition with the presence of hydrogen sulfide. Photosynthetic pigments indigenous to GSB are bacteriochloro-
phylls ¢, d, and e. The most significant structural difference from chlorophylls a and b and from bacteriochlorophylls
a and b is the side-chain alcohol other than phytol, primarily composed of farnesol. Hence the detection of farnesol
in sediments, for example, implies that the sediments were deposited under the regime of photic zone anoxia.

In the present study, alcohols were analyzed by GC and GC/MS for sediment core samples collected from six
meromictic brackish water lakes with the different salinities. A strong positive linear correlation with a regression
through the origin was observed among farnesol, and n-C,,,, n-Cis,, and n-C,q, alcohols for individual lake
sediments. These results suggest that farnesol and those aliphatic alcohols in the sediments are commonly originated
from GSB or their bacteriochlorophylls. Moreover, except for one case, the abundance ratio of farnesol: n-C,, was
large (16-17:1) in highly saline but small (8-11:1) in lower saline lake sediments. Hence a tentative hypothesis is
proposed that the farnesol/n-C ., ratio may employed as a potential proxy reflecting the salinity of the anoxic bottom

water in meromictic brackish water lakes.
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Table 1. Water quality data for the six lakes at ambient sampling dates.

Lakes Max . Depth Date Boundary Depth* S Temp® B.Temp® S.EC* B.EC*

(m) (m) (°c) (°c) (mS/cm) (mS/cm)
Kai-ike 12 Aug. 9, 2012 5 31.2 19.9 27.3 428
Kumihama-Bay 20 Sep. 27, 2010 5 27.5 15.5 38 40.3
Namako—ike 22 Aug. 1, 2012 12 304 13.7 33.3 33.6
Suigetsu—ko 34 Jun. 21, 2009 9 27.6 16.5 8 19.7
Suga—ko 14 Jun. 21, 2009 9 26 16 8.1 18.7
Kazaki—ike 5 Aug. 9. 2012 <5 29.9 26.1 5.4 17.9

*: Boundary depth means the upper layer where DO disappeared completely.
.S, Temp., B. Temp, S.EC and B. EC mean temperature and Electric Conductivity of the surface and bottom

waters, respectively.
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Fig. 1. A linear correlation between farnesol and n-C,g,
alcohol in highly saline water lake sediment
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Fig.2. A linear correlation between farnesol and n-C,,
alcohol in lower saline water lake sediment
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Fig.3. Correlations of n-C,,,, and n-C,s,, alcohols with
farnesol in Suigetsu-ko sediment.

Table 2. Correlation parameters between farnesol and alcohols.

n-Ci6:1 n—C140 n-C15:0 n-C16:0 phytol

Lakes n slope R slope R slope R slope R slope R
Kai-ike 29 0.058 0.977 0.034 0913 0.007 0.718 0.039 0.954 0.301 0.800
Kumihama Bay 27 0.061 0.935 0.075 0.910 0.053 0.899 0.182 0.658 1.588 0.521
Namako—ike 52 0.105 0.987 0.039 0.903 0.025 0.884 0.019 0.896 0.169 0.784
L Suigetu 40 0.106 0.971 0.065 0.972 0.038 0.966 0.031 0.969 0.328 0.770
L Suga 40 0.120 0.971 0.078 0.975 0.045 0.961 0.036 0.956 0.834 0.904
Kazaki-ike 38 0.089 0.953 0.092 0.640 0.087 0.281 0.230 0.460 0.501 0.587
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RaeXRT iR eholze BAIZ, phytol &
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T phytol (X IEDH % - 72, phytol iZ, GSB Ll
I DFAE R AEYI 5D chlorophyll D HIEE 12 3
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FEHE DMK (n-C,4, alcohol A5 1 [25F L T farnesol
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DFEREIZ, chlorosome D IR |2 IXFE L 52

WY D 5 LR SN T3 (Zucpcanova et
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V) LR W EBRRE RS S TB D (Larsen
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alcohol DAL DZALIL, BEZ4MHIZHIL 72 GSB @
EHEHEOZLE V) XD IE, D D VIR
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I ANT & A LK — SRR FURIA T 12 & B Sk it
ENFRBEDORERTEV) ZEEHTL &
BEZ TV, 2OLHIZHTRS L, BCHl 3%
AT, WEHTELSHEFICDIY, 1T21T—
EOHB Z L, D OWEM CHE R ZE2 /R L7
FB—OBMBE LT, MERHOEREHETLH L
TEHEL v,

—7J7, Imhoff (2001) i%, GSB %13 L®, &K
MBS SRR ICERT A2 L%, B
S LTHES L7z EDORMErb R blzdlEld
TWh, K& TIE, BChl O HI§H alcohol k%

FESELFEELEF L LTl EE L. T
LhERETE 2L, WO WAEERES - H
B TIEARF I n-C,q,  alcohol 234272 £, FaAr Dk
VKA - B - $KIE L T n-Cg, alcohol DEIE
DEORHEDSEHB ST 2 L) e Tho, MEIR
WM TH 5, BN (BHOE) 208 L Tk
BAT 2RO EBK OIS (BRAEE) X,
HiR ASEIEL & Tl sk 70% UL b &
W2 b 59, famesol © n-C,q, alcohol HiZ
WAOBRWIEEFRBE L o7 TDZ &I,
BChl @ alcohol #H & Z 2 L & ¥ 2 ¥ 121&, HEsr
DSNOBEES S L L amz L, Stk WERERE
R OEHEEDOME, F 72 GSB D55 #E - KiAE % il
L CHEREMICIGIR T 2 /M2 3% L T\ b,

B, IR OHERE D AL TIX, n-Cy, alcohol
VAT E WM 2R & e 2o 72, Fig.4 |2, #kig
MHEREY 12 B 1T %, famesol & n-Cy,, 7% 5 NI
n-Cu & n-C,5, alcohol DEFE 37T % 78 L 720 SR
HWHERE Tl n-C,yp & n-C,5, alcohol 7%, 10cm LA
RCEWT Aoz Rm L7zDIZk L, farnesol &
n-C,q, alcohol 1%, FE L 10em T TY — 27 2L
L, RECELDIHMERE L. 2O &L, K
TROE NI TILEE L WEREAE) DY - 727 bk
MERe L, BRI 7 > 7 1~ & GSB 2
5 @ alcohol DEFH-FPLH L7272, b L I,
BB E X o THERBREE SR & (B L L 72720
EIER S Tz,

5. %

5.1. BChl O alcohol #85%

FEDE D 6 D DE KM HEFRE Y T @ alcohol 43 [H
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