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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.1 Locality map showing the Ryuyo Canyon and the Site of
Shinkai 2K Dive 821.
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Fig.2 TIC (Tota lon Chromatogram) of the fraction N-1 showing the distribution of 3,7-dimethylalkanes and alkylcyclopentanes. Numbers
denote the number of carbon atoms of each compound.  Peaks identified in Table 2.

JAMSTEC J. Deep Sea Res., 24 (2003)

27



Intensity >

i i PME
S!unkal 2K G, HBIs
Dive 821 |
N-2 Fraction with 3 to 5 double bonds
ith 5 to 6 double bonds
/_\Y
] |5 \
CeHBIs . = squalene
- )\/\)\/\/K/\Ar\/\(\/ﬁ/
41 — perylene
| with 4 to 5 double bonds 1Q;-l ||'
1: 3 ‘ |
] " I H‘ |
| Ul e 1
o1 | !2¢| 6': I _ﬂ lri
—’Jﬁ“"}'} WAyl bt M\J’%‘J vt i ) k- W™ WJW-[WM v:,.rhfllx I\a.u!.'j"l“! L' I] '\«J W N“W\-WJ\_,_,M

Retentuon time —b

X3 N-2l3DTIC(h=FNAFy7abMTTL) o E—=7FK 515551345 5 5AFIHIC25HBI, ¥—27 562025111330 554 HIPME,
Y— 27 &512200 5171358 L U6 A HHIC30HBI o

Fig. 3

Intensity ——p

TIC of the fraction N-2 showing the distribution of isoprenoid hydrocarbons. Peak Number 1 to 5 are C25HBI with 4 to 5 double bonds,
6to 11 are PME with 3 to 5 double bonds and 12 to 17 are C30HBI with 5 to 6 double bonds.

28

Shinkai 2K
C40 HH Dive 821
-64.9% Depth 1093m
After HULiAIH, tr.
c32BB
-36.7 %o C40 1R
-85.0%o
C40 2R C40 3R
-35.3%0 -20.4%
T | e
\
' Retention Time ——» | |

X4 HIULIAIHJLB B 5 OTIC (=N AF > 7u< b7 5 4) . ¥ idbiphytaned jie 3285 & A ) i 32 A ARHLK % 3237
RO Hi O il cyclopentaneBt D FL % 71§
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.
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% C19  3,7-Dimethylheptadecane -25.3
% C21  3,7-Dimethylnonadecane -30.6
% C23  3,7-Dimethylheneicosane -26.6
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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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#3 C25-HBI, PME®B XU'C30-HBID ik R L) 7> va My Ty oA,
R/ 7 — 1%, *Wraige et a. (1999) , **Pancost et al. (2001) 3 L U***Belt et

a. (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 a. (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 **(CPsil5)
8 PMI:3 -108.7 23.30 23.14 **(CPsil5)
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 R A AHLE,
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 & #I120%0 F
ZIUSHT LT CA0 2R-35.3%0, C40 3R-20.4% & C40 1RIZ L
RT500565% H\MEAZ R LTV 5, £ biphytane® < A A
N7 MV ERETE R Fig IR L7z Biphytaned Al i v 1213,
Delong et al.(1998) &M L7, ZDMH421&, biphytanelZ
T C31 A5 C35% T D i F ¥ % F50 BRELhopanes i
B, MY I3 C32BBhopane s Hilk L, C3413 KA1
%o F7z, C32BBhopane? il 51 jx 3 WAL AA K IZ, -36.7%0
THo7zo

Figure 5(2E/ #)V AR Y B 5 (A-1) DTICE RT. &/
ARV BBO 5 AIICLAN HCI2E TOHPHTH Y, Cl6%
THMT L L72Cl4H 5 C20F TOR R FEHIg &, C24% TH M
EL72C2005C2F TORKRFEHFITIZ TSN 5, 4
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TOFECTEBBURZEIE IV R VBB T, ZEEH
FTHMICCISECITRRON DA TH S, 72, ClAN D
C17$TlZ, iso-BXWanteiso-E/ #IV K V3 LA KAl
ZRED . BFICCIS: LI ML, C18:2% £k, b M FHIC
C32BBA /S MeAeh S 7z, B i K AL ALK L, fiy
ABBRFZEBTE VR VBRI WTHNHE DS S iz,
ZZTIECL164%-30.37% & ik b VMiEZ TR L, C2672%-25.67
%o & it D FNMER RS, F72, B/ANK VB jEER LR
A b S5 AL AL B H 2t ISR D H e,

5. %

K HERT Y 72 5 n-alkane®> hopane®, %74 /N 1%
=N = L TCEBIIRWEINS, NI LT3,7-
dimethylalkane & U'alkylcycrlpentaneld:, b C 455k 70 B2
BB DA ENT Wb, 3,7-Dimethylalkane® #iit 1,
Shungit coal B X U°Mt. Isa massive sulfide(Mycke et al.,
1988), Solar lake® > 7./732 7Y 7 < v b (DeLeeuw, et d,
1985), Yellowstonel® . AR Diip ¥ 7/ N7 7Y 7= vk
(Shiea et al., 1990) %2 & CTdH 5, 3,7-Dimethylalkane alkyl-
cycripentane?s A SN B BIEIEH I TH Y, FH
A B TR AT 5 5 ODP Leg 111, Site 677, Panama
Basin (Yamamoto et al., 1990), Ko IR IATR G 0 Bk 2 g
B o7 R 7 ¥ 2 — )V (Ogihara and | shiwatari, 1998) 2
LMEINTVwE, EEL0ERBIICOVWTD, 3,7-
dimethylalkane& alkylcycrlpentaned 2 i & U C i 2P M i
AR STV DA%, REFZETHIIH 7230 2 H 1 aT
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B OGFAE ML ST w v, 72, vav)h(fa
O — [ ZHETHME NSNS DILEWIZITE A L
SNTBOT, HRRMEYMOMG23% 251 %,

N-11 55 DN A F < —J — DA DMEBR TH HDITH L
T, N2 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), X¥ ¥ AR % R T 2 34+ < —AH—T
H 5o HEEHERRW P CTITbN AEAM A5 VL, 5
D25 RS S- LCW AR SN TWw 5
(Hinrichs et a., 1999) . B MHERIY P CIRE) 32 25 > R
W, SRR CE &R LTS Y BIL R 1T 5T D
LWV HLAREIE 72 (Hoehler et al., 1994) . BE&M BB
TRAY VR AT AY VAL, RFD A7V ER L
WD THY, "reverse reaction” £ 7213 "back reaction” & -
¥ b, TOLIIIPMER, HERWT OB A5~ B L% $E
AT BNAF 7 —=H—THY, FLIAR SN0 5%
AR D Y 25~ DAL R Z EAH) Tnd, &
LT, HBHZ DWW TR E R IE TH Y, C2512D0nT
l¥Haslea ostrearia, C30(Z 2\ TldRhizosolenia setigerat
g ST A (Volkman et ., 1994) . AFZE TR SN
72HBIZ, C25B X UFC30E HIZPMEE LI LT L i
FFENARRE RO 2D HOPMEL I R 2 o725, $ 7%
OHEAERRFEONAF v —h—TH I ETES,

HE 7 OHILIAIH LB B3V Clid, GDGT (Glycerol
Diakyl Glycerol Tetragther) ® = — 7V E2UIWIL, =—
TVAGEE TV RV & il 5H7 L7z. GDGTIZ 7 —
7 RS TAIEEMTHY, RIS R R oS
EDHBENT WA, EBIZ, S TELET—FUREELE TV
F VIR E T & 5 C40-biphytanelZ D\ TD L BEME D #545 X
NTHY, ozl TT—=r 7O fTbhiCnb
(De Rosa et al., 1986) o AMFZE THEH & 1 724583 D biphy-
taneld 52 72 24 J e R IFAARHIR 2 Fpo e h, ThE
NHME ORI % FFo L A liE SN b, Kk, HERW R
JE, BT, $23WHAAY VHEBICES LTAEETS
fili 2 D7 — 4 7 #IFDObiphytaneD R A TH 5o

HEREMh DIV R Y BRII N T )T < —H—E,LTHWS
N270%, REFFE TSNz 4i 735 — 1%, Perry et al.
(1979) 257R U7z — e 0 AR ) D A1)V R > BRI & 7 203
T\e F72, BRERE T 2 R A T 2344+ < — A —13C15
LC17Diso-3 L Wanteiso- i ik T & % 7% (Kaneda, 1991),
AMFFE TSN 722N S O IR I E 5 & Lb -~ CTHIxT Y
WZARTHY, 25 H M T TEL D BER M A5 VB
PEDBRER R ITCIN O B WISBI IR S e o7z,

6. £&

L A D\ 2K 821 ML TR PRI B2 BE1093m & 1) $REL
L7227 7) 7=y MCBELN L REEREW IO W THBE
M ERILZE AT & AT 22, DU O RARH N7z, faflji
ALK FEW 55 (N-1) 2> 5137 Bk #53,7-dimethylalkanes
J UM F Balkylcyclopentane?s, £ 855 & e ALk 3
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NS, ZNENOBCHITEILICEATED, Rho7:
LR & TR LT o HUIRIM R RIS A O 45 5 K AR 5
TBNITYT Iy MIBE SN LR EBHERY P oL
WL, o277, T 7 GFEMEMTE, 25 AR R)
BIOTI7 M RBOLEMHBRIEL TV 5,
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