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T e NA HIVIHOBIEHEREY (~250kaBP) W TEMERLITo 72,

[FUBEE 2HTEE]

JEEZEERE & U CESIRARBHBA FA =27V 5 BOREY (Fatty acid
methyl esters, NU-CHEK-PREP, INC., GLC-reference standard, K3 16, 18, 20, 22, 24)
ESREEfRALAKSE (Octacosane, SIGMA, [RFEH28) %A= (Table 1), THI/EHE
BREHI 7 « SA AN OIS L7z VER9S-1 St.5 =27 (HEREMTRERT 9m,
#9250 ka BP) &MUV, SATEIZIESD (2006) (CREoT, NREEYERELS X UM%
BT ORELE®T, 77 vBREREATEI I v 7R —A L L b
Dichloromethane : Methanol (1:2 v/v, 50ml) T 1 [5], Dichloromethane : Methanol (3:1 v/v,
50ml)T 3 EHHBEZITWV, v —F V- R —4 —FHWTRMELT, Boh
Tzt % Dichloromethane THE L7228 7K 100ml 2 AWVTAKIER, BREL. A
a—/LE (6mm x 40mm) N THBEELZERRSMMTICEL Y ERICKREL, &HE -
X L7z, fliH L2l BEibamid, Bkl & & HIZ 850°C THRBEL ., EZET 1 v %
AWT CO, WAZKREH L7z, RIT CO, W R %, SEftl L TKkFICLVETSE
77774 r&L, UC IEAY—7y bEER LT, C BIEIXAERKRES VT
b e IR EOHTET (HVEE #:8Y, Model-4130 AMS) % v CTiThil,

Table 1. Authentic lipids (Fatty acid methyl esters and Octacosane) for '*C age dating.

Standard compound Chain Formula Molecular weight  Purity (%)
Fatty acid methyl esters , -
(NU-CHEK-PREP, INC.,)
Methyl hexadecanoate Ci60 C17H340; 270 99.5
Methyl octadecanoate Cis0 C19H350, 298 99.8
Methyl eicosanoate Cao0 C,1H420, 326 99.7
Methyl docosanoate Cso Cy3Hy602 354 99.8
Methyl tetracosanoate Caa0 CasHs00, 382 99.7
Hydrocarbon
Octacosane  (SIGMA) Caso CasHsg 396 Approx.99
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Table 2 3 X O Figures 1, 212, ZFEFH 25 20054E 11 A 4 H2>6 2006 4F 11 A 20 BD
MICEEHLEE 21T o 1= ¥ = U ESEHEREL (HOXID) OERARFEER. EET A LD
CO, TABROBORBOREINE, BIOMHERBZEENEERE RT, EIE
IXRFEE 0.5-22 mg TEENI/NEL (96311 %), KFEE 0.5 mg LLTFTHK 90%ET
BT HBERRRLNT, REE 0.7-2.0 mg T, BRHERBEERESRFEB X
OER RIS DEEITRD e o7, Figures 1 IZB W T, JBELEY (Fatty
acid methyl esters 33 & OF Octacosane) D[EINEIT 65-109 % & K& < L&) L TV 5 D5,
CHEEMEBREIC I DD TH L, HITRFEODIQOHABHI B TR
100%% 8 2 HFERIE LTz, BESREFIAENEE (Fatty acid methyl esters) DO
BEZAT O BIOBEEERRI O "C ERBEE 5 BTV, FEHER 390 BP OFEER
Bohz, MHBES ORI OEMNMEIIH < 25 EmAH 0 CE¥T 100 FREE),
FEE M BB X A5 HWIREBORANRD v (Figures 3, 4), FNHIEREROE
B, ENECREZELHBLITO NN D, FH LEARBHOFRRE
DEVNZLDbDTHDEEZOND, —HRAELEF L AHBEELER LS
&, 440-460 BP (EHMEIZ 450 BP) TH v, FHIBRERT L Y RHEAITK 60 Fi ME
DL, BEPCHEET HHERYEORE L BOEVARERICRKB I H D
EEZOND, SHEWBEEYZHT 5 2 L ITEERBOERBIEZITV., RERELL
BRFEIEZITORETH D,

Table 2. '*C ages of authentic lipids (Fatty acid methyl esters mixture and Octacosane) after
extraction procedures and TOC in Lake Baikal sediment (~ 250 ka BP, VER98-1 St.5).

SampleNo. (o 0™
Oxalic acid (HOxII) 1.340610.0034  -2355+21 963+1.1 (n=52)
Fatty acid methyl esters 0.95281£0.0035 389129 97.1£3.4 (n=6)
B e qures) 0942400117 477£100  933%72  (n=15)
Octacosane 0.0021£0.0005 49557*1613 95.7£7.0 (n=11)
Octacosane 0.00240.0004 48436+1154 85.6+10.9  (n=8)

(after lipid extraction procedures)

TOC in Lake Baikal sediment

(~ 250 ka BP) 0.00571£0.0002 41504235 96.3E1.1 (n=4)
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Figure 1. A plot of recovery rate vs. carbon amount for oxalic acid and authentic lipid materials.
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Figure 2. Plots of (a) '*C concentration vs. carbon amount, and (b) *C concentration vs.

recovery rate for oxalic acid.
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O Fatty acid methyl esters
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Figure 3. Plots of (a) '*C concentration vs. carbon amount, and (b) ““C concentration vs.

recovery rate for fatty acid methyl esters.
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A Octacosane M TOC in Lake Baikal sediment (~250 ka BP)

A Octacosane
(after lipid extraction procedures)

0.007

0.006 } A . . (a)
0.005 |

0.004 |
0.003 |
0.002 | m LA A Ak,

0.001 F

14C conc. (x modern carbon)

0.000 L I ] L 1 L ]
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Carbon amount (mg)

R

A Octacosane

A Octacosane
(after lipid extraction procedures)

0.007
0.006 | (b) &
0.005 |

0.004 F

0.003 } N A
0.002 | A A D A ‘2)3 A
0.001 }

0.000 1 1 L .
60 70 80 90 100 110

Recovery rate (%)

R=14C conc. (x modern carbon)
>
>
°

Figure 4. Plots of (a) '*C concentration vs. carbon amount, and (b) C concentration vs.

recovery rate for Octacosane.
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ESREaFn R /KZE (Octacosane) (2B W T, FHEERT (S 49557+1613 BP)
1R (SF1 484361154 BP) TOHENREFH RITHABRRZITZR D 5 h/ed - 7= (Figure
4), HHBERTORBHIIBW T, REEH 0.4 mg T, £ 40000 BP & ERREL 25
FERMELI, PRVRBETODBRICEBW THRRZEOEEN BB R
NEZEREZLEND, MC Z2EATHARVWREBDIZTTHS 25 FELUFIONA B
TV O HEFER ) O AR EHE 1349 41500 BP T3 Y (Table 2, Figure 4) . [ DALEE %
1To - BB EYE(R (Octacosane) & B L TEWVERNEB LN, ZTOKRIT. B%
b RBHEREREE S LIS BEICB T 3B OB B LEZ NS,

FERBEEZ HHE URERMBEERECRO TR, BRRBICL2FRL 0. #
HIZEHT 2 FRBEBRREEZ ORI HVWRBOEEL TEHMRVELI L, 220
TDHBE —FEIWROBERD D, RBFETIE, 390BP OFEEEKRICK LT, —
HOMBBEZITV, 60 F£5VME (440-460 BP) TEESHED Z LITRIILTW
Do LNLRNBL, BBEEEEE TS ERREOIIL XN RELRBERNRD
bID T Enb, FE, BERRERAVTHEEZERTIVNERD 5,
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The AMS dating of lipids in lake sediments:
a basic study of lipids extraction method for “C measurement
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The age dating and age models for the Late Pleistocene-Holocene studies have mainly
progressed by radiocarbon measurements of biogenic materials (total organic carbon (TOC),
plant residues, microfossils) using accelerator mass spectrometry (AMS; Andreev et al., 2001;
Yi et al., 2004; Vasil’chuk et al., 2004; Bezrukova et al., 2005). AMS radiocarbon dating is
indispensable to perform paleo-environmental, climatic and biological studies. Radiocarbon
dating of sedimentary lipids provides relatively accurate age, because total organic carbon
(TOC) in the sediments is complex mixture of various organic materials. In this study, we
estimate modern and/or dead carbon effect on radiocarbon dating by lipid extraction
procedures for lake sediments. For lipids extraction, authentic lipids and wet sediment
samples were weighted in 70 ml Teflon centrifuged tubes. 50ml of dichloromethane/methanol
(2:1v/v, grade 5000, WAKO) were added in each tubes, then ultrasonicated, shaken with
ceramic balls (30 min.) and centrifuged. The supernatant was removed and repeated 3-5 times
until the supernatant was colorless. For radiocarbon dating and stable carbon isotope
measurements, lipids were combusted at 850 °C for 6 hours in evacuated bycol tubes (9 mm x
35 cm) with CuO and Ag wire. The resulting CO, was collected and purified in a vacuum line
and subsequently reduced to graphite with an iron catalyst and hydrogen at 650°C for 6h.
Radiocarbon measurements were performed by Tandetron accelerator mass spectrometer
(Model-4130 AMS, HVEE) at Nagoya University.
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