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SUMMARY

I. Title

Organic geochemical study of sediment trap and sediments in Antarctic.

II. Purpose and Need of R&D

- Lack of understand for carbon storage and climate system surround the
Antarctic Ocean

- Need of the investigation for lipid biomarkers derived from
phytoplanktons

- Need of the development of the biomarkers to assessment of the carbon
capture and storage project

III. Contents and Extent of R&D
- Optimization of the analytical methods for lipid biomarkers (HBIs, sterols)

- Investigation of the lipid biomarkers distribution from the surface
sediments in the research area

IV. R&D Results
- Identification of the biomarkers derived from phytoplanktons
- Identification of the HBI diene as the biomarker of the sea ice algae

- Identification of the HBI triene and brassicasterol as the biomarkers of

the open ocean algae

V. Application Plans of R&D Results

- Identification of the biomarkers to assessment of the carbon capture and
storage technique

- Understanding the differences before and after of the carbon capture and
storage program



A1E A

A2 =] Zlend d%

A3 A ATABEY NE D A

A4 AN EE SAE 8 o=

A5 AN E e 28AE

Ao AT NEAA AN T o] Hr| e R

A7 A FLE



H1 & ME

o

F=solA BSFHE w2 oliMEEAE F5 1A “A = (biosphere)” 2|
“biological pump”ol| &g 2tgo] w4 Fag Ao e JHIH 1). F=)
T7F AR ey A AT

e
oSEhE HE obx REshm webd Yol tE A%

Q7 F A2 =
77h @ as

Ay B e i £ olsi: f7] Ba YA A HE FFAEC
Aol nel w8 olalsts oA Zdslojol Bk AP B4 ol EAlskE f
ANeat AREFAE 719 47] BAE NED OFT 57 Bart EAste] =
Adct A HEEFAEOZRE /A ALYAAE AFE HFBH(FF, ¥
HEWol EAFC] HEFFAE /19 F7184 FA APH AT /MO B

5
I
|5

Bacteria

Saa floor

32 1 Biological Pump ®AI%(Chisholm, 2000)



]_

Hopol A &

o},

<
T

]

x_—l'o

3}
TR AR A 1ol of

0% ol
A7

A

r
X
W

e

Ao Ao EH

ko3
T

= W

2 s

BA XA

ke
an

& 7t

Az

=y
o
wr
o)
nj

ha

o #71 =

g

A&

d

Rl webA Ha F1

3t Al7IE

4=
=>

el
k<3

B

o
h=

<3} Al

KeX

]

=

= B

T

—

AN Al =]

[ez]
X

rok g 8

h s

k)

Sl 7140l s oo}

<
T

fe13
p=1

+

o
2

=
_Z_O

o

H
o+

Ho

el

e IR

hs

°

o] RUEY 5ofo}

1

|

=3 4

=

2 v
W §7189 84 7%

[e)

L

o 9

31 HFHog HAE YE AA =

S

!
K
_éo

P
T

)

AT

M ol g

[

71&o] g

)

e =a ol A
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1L £% 948 A8 I3

5 Y BE 942 U 42ERaE /9 4718 RE 89 94 93
A 5 HAE ABE 85 sS4k ARE 9T 0% A9 AP ¥ H
482 ol gyt (19 3, 3

2. 7 AESHAE 719y AAAE 24 7Y F Y

B AEZ2H3aE 7199 A A FE(brassicasterol, 1Pys)e] 4L For Z s
3t Simon T. Belt 2 AFE I =4 35 AFE &3 FIHATG. A5y F
= Y% gas chromatography mass spectrometry (GC/MS) #2412 Belt % (2007;
2012)°ll 93l Hi1¥ brassicasterol 2 1Py 4 WS Gsivh(2d 2).

AzE HAE A8 o 1g5 A5 Ho w1l dichloromethane(DCM) ¥} methanol
= 5 ME 229 FH7]e ¥ 1581 vhE skt o
71 8mE F8 ¥ F71E&vivt AR A5 Wl 'ttt & 33

Z = sto] w53t 29 F A EHL silica gel

glass pipette column & ©]-&38}le] =4 % H]=A fractionS #7 sttt EE =
H| <A factione HBI #4410 AR& ¥ om FA fractionS 2HE Ao AL&3}
At =4 fractione N,0-Bis(trimethylsilyDtrifluoroacetamide(BSTFA) 2 &=
s} 3 & GC/MS = 4 3}t

)
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m/z 350.3

Diene

m/z 348.3

Relative abundance

_ Triene E
Triene Z

m/z 346.3
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Retention time

18 4, HBI®] 7F2~=am2Z0E 19 o (Arctic Lab standard sediment)



3. GC/MS #4 =4

GC/MS EXo= Agilent 7820A GCe d24¥ 5977E mass spectrometer
detector (MSD)7} A& Ath Al&2] E&o = Agilent HP-5ms column (30 m x
0.25 mm x 0.25 mm)7} A& H Atk GC 532 40 ~ 300C 7bA] 9 10T 9] H]
&2 T2 T 1087 FASAT B4 B4 4 B4S 91380 total ion current
(TIC;m/z 50 - 500 mass range)@} selective ion monitoring (SIM)ZS A8 319
SIM 23 = 339 gk A8 o™ [Py, HBI diene 22t m/z 350.3, 348.3
S A8 S triene dlE m/z 3463 AMESEATH(LE 4, 19 5). 1Eal A E

EYAE 7199 2HES

9] brassicasteroldl = 22 m/z 4708 AF&SEATH ™ 6).
Brassicasterol®] A4 2 GC/MS scan 4 ZAF}o|A mass spectrum 221

3l olFoHT(L™E 7).

9 5. HBIs ¥ brassicasterol®] A 7% (A: C25 Monoen(IP25), B:

C25 Diene, C: C25 Triene, D: 9-OHD(internal standard), E:
Brassicasterol)



g stuel A Bfekal 9l HBIs w48 lab standard sediment® A& F%

2 BA Ao b sle] Al 29 AA(identification) #41S 913} reference® Ab
4 Ak ok AA BAS 98] 9= Plymouth skl 2] lab standard sediment

= AF&3le] ZF HBIs9 response factorE d+=d &8 3%t} Lab standard
sediment® &< ¥ P59t diene> FAFSH AlZFe] co-elution H& 5AS Holy,
triene IPy;9t diene®] <3} H ol triene Z$} triene E¢] HEo] &2 HAH1H
4). & AFdaA BAE G 55 AR AS BE HAE ARA Pyt HE
Al olst= gl H ATk Belt et al.(2007)> #A o] 755 HY & F U
MEzE ZFAZA IPsE AASIATHIE 5). IPxe &4 25712 749 99 &
Fst gstram sfyolA 2 MAste 27 7199 AA A (marker) = KL &3
th shAIRE IP25¢] FRRRS ol &3k SRVIFe digk Hrtele dAE JRY
(Muller et al., 2011).

Muller et al.(2011)% IPy9] proxy AHES 913 A2 AdAE A As T
ol g AEEZAE 7198 £H =S brassicasterol®} [P25EF o] &3 g ~=
phytoplankton marker(brassicasterol)-IP»; index; PplPx® W™ 3ttt PylPss
ot o] Ao g Ak}

PgIPos - IPss/(IP5+(BxC)) (Muller et al., 2011)

o
EY

o] 714 ‘B'+=  ‘brassicasterol®] vz 0 (P55 R
zh)/(brassicasterol =9 Hizh)'S walo},

oro A AF FPZo] B Agola] RHAE U m= HABAE [Pyrt o
A olstz &l HUrt wEkd PIP»so] A go] ofHuh waEkd E Aol A
Belt et al.(2016)°] €|} AIA € IPSOxE A& 3HAth IPSOsel A sW =79l A
A A FZA dieneS A}E 3T} Diened B2 QoA P9} 7 @HAlst= Ao
2 Haxa JdthBelt et al, 2007). Belt et al.(2016)2 &= 3]l A diene®] 1Py
S AR Y 2ie ZSARA A /e S Basknh ¥ Ay Aol

diene®] 'y ¥d HEEFAE] ZFHA 24 diened] &8 7HsAdS &<l AT
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I a Cholesterol
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a9 9, D)= 0914 687FA] &3 &St Triene® Dienel 2 A4k Ppll= 0.0891
A1 1.007FA] B3 SFATHZE 9, E). Diene? %= X9} vpz7lx 2 sjo] 3
kAl @2 slgelA 7H w2 FS e Diene¥ brassicasterol® A4k
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