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Lipids composition in deep sea sediment covered by a bacterial mat
collected from the Ryuyo Canyon, off Tokai

Shigenori OGIHARA * 3 Juichiro ASHI * ¢

Recent deep sea floor bacterial mat was collected by using the piloted submersible "Shinkai 2000" from Ryuyo
Canyon, off Tokai, Japan. The lipid composition of this sample was undertaken in an attempt to recognize bacterial,
archaeal and planktonic organic matter in the sediment covered bacterial mat. The solvent extractable lipids and ether
bonded lipid extracted by HI/LiAlH, treatment have been analyzed by GC/M S and GC/IR/MS.

The investigated sample was characterized by special biomarkers, odd-carbon-number 3,7-dimethylalkanes and even-
carbon-number alkylcyclopentanes. Unsaturated C25 and C30-HBI (Highly Branched Isoprenoid) were also detected
from this sample. Particularly, six kinds of unsaturated PMEs (2,6,10,15,19-pentamethyleicosane) with three, four and
five double bonds were identified. Only PMEs have diluted &'*C, such as lower than -100%. in these biomarkers. The
distribution pattern of monocarboxylic acids is similar to the pattern seen in marine sediments without bacterial mat.
Four kinds of biphytanes are detected from the fraction after HI/LiAIH, treatment, and the 8'*C values of these com-
pounds are inconsistent, which suggest the variety of their origin.

The biomarker composition of the deep sea sediment covered by bacterial mat related to cold seep collected from
Ryuyou Canyon is showing that the organic composition in this sample is a mixture of bacterial, archaeal and phyto-
planktonic organic matters.
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Fig.4 TIC of the fraction after HI/LiAlH, treatment showing the distribution of biphytane and isotopic compositions (in %o).
The numbers following C denote the number of carbon atoms in the biphytane and hopane, and the numbers proceeding R
represent the number of pentacyclic rings.

JAMSTEC J. Deep Sea Res., 24 (2004)



Shinkai 2K

< S
_ = 2 Dive 821
] Depth 1093m
T Monocarboxylic acids Fr.
] 5
. A 2
gl = 'i 3
= b [ [1+]
@ ] ' o
I =
Q - t @
€] o IR “59 i ]
- o) | o =] ol o
Yo - 132 o 5 &
Of ol IS~ 89 o Qi S &
1 88y > ol 29T N8 S h 2 o
g8y mEElRflesllfe, ¥ | | 8 g2 g ]
1 '\“? 2 \\ T | lli \Yg ! | | ? @ e
tl- -‘—N—\«L\J —'Jll‘j AN, R VY L\‘.,..-\'UEW_A._‘ A Sl PP | T "__,_,L...\.L_m-—'_"“‘"—"wmw
Retention Time ——»

K5 A-1EGDTIC(M=FNAF 20 T T0), E/IIVARYVEEIZCLIS0, CIS 1D IR LIz, IRV DRIOBFIIFHOR S IRL,

any DROEFIIA R Z E 5

Fig.5 TIC of the fraction A-1 showing the distribution of monocarboxylic acids. Monocarboxylic acids are indicated as, C18:0, C18:1, etc,
where the carbon chain lengths are represented by the number before the colon and the number of unsaturated bonds are denoted by the

number after colon.

32  3,7-dimethylalkanes® alkylcyclopentanes? i 3 [ {ir
PAHL
Table2 Carbon isotopic composition of 3,7-dimethylalka-
nes and alkylcyclopentanes.

Marker ~ Component 813C (%)
%* C15  3,7-Dimethyltridecane -24.6
% C17  3,7-Dimethylpentadecane -31.2
%* C19  3,7-Dimethylheptadecane -25.3
% C21  3,7-Dimethylnonadecane -30.6
% C23  3,7-Dimethylheneicosane -26.6
% C25  3,7-Dimethyltricosane -25.2
@C14  Nonanylcyclopenetane -26.3
@C16 Undecanylcyclopenetane -28.8
@C18  Tridecanylcyclopenetane -29.6
@C20 Pentadecanylcyclopenetane -31.9
@C22 Hexadecanylcyclopenetane -28.4
@C24 Nonadecanylcyclopenetane -25.6
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Fig. 6 Electron impact mass spectra and corresponding retention index on a HP-5 column for GC-MS
analysis of C25-HBI.
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Fig. 7 Electron impact mass spectra and corresponding retention index on a HP-5 column for GC-MS
analysis of PME
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Fig. 8 Electron impact mass spectra and corresponding retention index on a HP-5 column for GC-MS
analysis of C30-HBI
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Fig.9 Electron impact mass spectra of biphytane.
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#3 C25-HBI, PMEB XU'C30-HBID ik E R E ) 70 v a M v Ty oA,
L/ — 1%, *Wraige et a. (1999) , **Pancost et al. (2001) 3 L U***Belt et

al. (2001) 2551 H L7z,

Table3 Carbon isotopic composition and GC retention index of C25-HBI, PME and
C30-HBI. Retention Index taken from * Wraige et al. (1999), **Pancost et

al. (2001), *** Belt et . (2001).

Peak Component §"3C(%)

Retention Index

Reference Data

Number This study(HP-5)

1 C2sHBI:4 n.d. 20.82 20.83 *(HP-5)
2 C2sHBI:5 n.d. 21.25 21.26 *(HP-5)
3 C2sHBI:4 -24.7 21.30 21.30 *(HP-5)
4 C2sHBI:4 n.d. 21.34 21.36 *(HP-5)

5 C2sHBI:5 -31.7 21.74 21.72 *(HP-5)
6 PMI:3 -122.3 23.14 22.90 **(CPsilb)
7 PMI:3 n.d. 23.26 23.01 **(CPsilb)
8 PMI:3 -108.7 23.30 23.14 **(CPsilb)
9 PMI:3 n.d. 23.34 23.21 **(CPsilb)
10 PMI:4 -114.4 23.54 23.36 **(CPsilb)
1 PMI:5 -108.7 23.71 23.66 **(CPsilb)
12 CsoHBI:5 -25.6 25.16 25.19 ***(HP-5)
13 CsoHBI:5 -25.5 25.55

14 CsoHBI:6 -25.6 25.62 25.65 ***(HP-5)
15 CsoHBI:5 -27.3 25.71 25.74 ***(HP-5)
16 CsoHBI:6 n.d. 25.93

17 CsoHBI:6 -26.3 26.17 26.17 ***(HP-5)

F4 BIHIE S AV R ¥ RO i AR,
Table4 Carbon isotopic composition of saturated
monocarboxylic acids.

Component  §"C(%)

C14:0 -28.20
C16:0 -30.37
C18:0 -27.80
C20:0 n.d.

C22:0 -26.40
C24:0 -27.50
C26:0 -25.67
C28:0 -29.85

1R%%-85.0%0 & it <, C40 H-HIZ-64.9%0 & #120%0 F\
UK LT C40 2R-35.3%0, C40 3R-20.4% & C40 1RIZ L
RT50H565% H\MEAZ R LTV 5, Fbiphytane® < A A
N7 MV ERETE R FigIIC /R L7z Biphytaned Al & it 1213,
Delong et al.(1998) &M L7, ZDMH4121Z, biphytanelZ
T C31H 5 C35% T D ik F ¥ %+ B hopaner i i
B, MY I3 C32BBhopane s Hlk L, C341Z K413
%o F7z, C32BBhopane? il 1] jx 3% FALAARA K IZ, -36.7%0
THolzo

Figure 5(2E/ #)V AR Y B 5 (A-1) DTICE RT. &/
ARV BBOSAIICLANHCI2E TOHPHTHY, Cl6%
THMT L L72Cl4H 5 C20F TOMR R FHHI &, C24% TH M
LL72C2005C32F TORKFELHFITIZ T O 5, 4
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TOMFIRTEBERZERE AN KR Y BOEN T, 2T bH
FTHMICCISECITHRONLDARTH S, 72, ClAN D
C17%TlZ, iso-BXUanteiso-E/ HIV K VB L OA KAl
ZRED . BFICCIS: LI ML, C18:2% £, ik S FHIC
C32BBA/ S SR Il S 7z ) B F& AL S, iy
ABBRFZEBTE IV RV BBIZO W THNHED S S N7,
ZZTIECL167%-30.37% & ik bEEVME A TR L, C262%-25.67
%o LIS EEE IR T, T2, B/ HIVARVEED REB AN
) b S5 AR B H 2 A SRR D H e,

5.% %

K HERT Y 2> 5 n-alkaneX> hopaned®, %74 /N 4%
== L TCEBIIRWVWEINS, NI LT3,7-
dimethylalkanes & U'alkylcycrlpentaneld:, b C 455k 70 B2
BB DA SN T Wb, 3,7-Dimethylalkane® #iit 1&,
Shungit coal B X U°Mt. Isa massive sulfide(Mycke et al.,
1988), Solar lake® > 7./7327 7Y 7 < v b (DeLeeuw, et d,
1985), YellowstonelE 3. AR Diip ¥ 7/ N7 7Y 7= vk
(Shiea et al., 1990) =& CTH %, 3,7-Dimethylalkanek alkyl-
cycripentane2s 12 E SN L BN IER ICHTH Y, EH
A B TR A 5 5 ODP Leg 111, Site 677, Panama
Basin (Yamamoto et ., 1990), Ko IR IATR G 0 Bk 2
W oY /¥ 2 — )V (Ogihara and Ishiwatari, 1998) 7
BIMESNTVE, EHE50EHAICOVWTY, 3,7-
dimethylalkane& alkylcycrlpentaned it i & U C i 2P M i
AR STV BAS, REFZETHIIH 723 2 H i aT

JAMSTEC J. Deep Sea Res., 24 (2004)



B ORI ST v, T2, yav s a
O — [ ZHETHME NSNS DILEWIZITE A L
SNTBOT, HRRMEMOMG23% 251 %,

N-11 55 DN A F < —J— DA MEBR TH HDITH L
T, N2l 73 SR S 72N A F = —F— D FEIFIT I IE T
5o ANEIFIPMELR, 5578 L72Methanolobus bombayensis
B L U'Methanosarcina mazei %> 5 1 20T (Schouten et
a., 1997), *¥ > AR % R T 2 34+ < —AH—T
Hbo HEEHERRY P CTIT b N AHEAR A5 VL, 5
DAY WA G- LT AR ShTw b
(Hinrichs et a., 1999) o HERGHERE P CIETY§ 5 A% v A
AL, BRERFE TN & RAFEIE L TAY VB L ER T oT 0D
EWVIHAHEIE 7z (Hoehler et al., 1994) o BE& I EREE
TRAY VR E AT AY VAL, KRD AV I
WD e THY, "reverse reaction” £ 7213 "back reaction" &
I %, COLHNIPMEIL, HEFEWH OB 5 > AL % ¥
AT NAF Y= —THY, FLIAWS MG kR
AR D H 25~ DAL R Z EAHT Tnd, 2
TUSH LT, HBHZOWTIFEHEERFE THY, C25122oWT
l¥Haslea ostrearia, C30(Z 2\ TldRhizosolenia setigerat
g ST A (Volkman et ., 1994) . AFZE TR SN
72HBIZ, C25B X UFC30& HIZPMEL LR LT L i
FFEMARRE RO HOPMELIZ R o725, $ 7%
OHEAEERFEO NS —h—THIEHETES,

HE 7 OHILIAIH LB B3V Clid, GDGT (Glycerol
Diakyl Glycerol Tetragther) ® T — 7V E2UIBIL, =—
TNAGEE TV RV & il 58 L7z. GDGTIZ T —
7 RS AIEEMTHY, TSR RO
EDHILNT WD, X5, I TEL I —FIUREELETIV
F VIR E T & 5 C40-biphytanelZ D\ T D L BEME b #545 X
NTHY, o2 HWTT—=r 7O fTbhi b
(De Rosa et al., 1986) o AMFZE THEH & 724583 D biphy-
taneld 52 72 28 J e R FAARMIR B Fpo 2 e h, Th e
NHME OREJE 2 RO LD S B, KA, HERa 2
B, ET, $2REHEARAYHEBICES LTAERTS
fili 2 D7 — 4 7 #IEDObiphytaneD R A TH 5o

HEREMh DIV R Y BBII N T )T < —H—E,LTHWS
N275, REFFE TR Sz 4i 735 — 1%, Perry et al.
(1979) 2357R U7z — e 0 AR ) D AV R > BRI & 7 2%
e F72, BRERE I 2 A T 2314 < — A —13C15
L C17Diso-3 L Wanteiso- i ik T d % 7% (Kaneda, 1991),
ARFFE TR SN 722N S O IRIE I E 5 & L~ CTHIXT Y
WZAETHY, A5 F T THEL BRI 25 BRI
FEDBRER R TCIN O B WIS B IR S e o7z,

6. £&D

L A2\ 2K B 821 ML C PRI IS A2 BE 1093m & D BREX
L7227 7) 7=y MCBE LN L3RR IO W TH B
WIRILES M Z2 AT 2, DT O RIE O, fafiljik
ALK FEW 55 (N-1) 2> 5137 Bk #3,7-dimethylalkanes
X OB Bz % Bralkylcyclopentane?s, £ B 5 & ik ALK #
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