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ABSTRACT

Long chain alkyl diols (LCDs)-= TFFSt | oF 2H3 E| &0l 4 =511 It} Rampen et al. (2012)-2 S| T35 |- B4 EA4 5
LCDs % Cso 1,15-diol, Cag 1,13-diol, Cs 1,13-diol S ©]-8-5}% Long chain Diol Index (LDI)2}= 114~ TEA]E A A5t T) Lyt
202 LCDsY A4 Y A& £4-2 CP-Sil5SCB2}F DB-5ms Z 82 AHE-5[| GC-MSE 5= 7|§T o 2 gt} 2 Ao A= A2 THE 5
FAE(F N L A5l A FESH SFEHES -85t 4o oh2 Al7HA] GC Z H(CP-Sil5CB, HP-5ms, DB-5)°] LCDs 2]
A B4 v A& TS AESHALE 2 A5 5ol YRHE 0 2 CP-SilSCBRE B4 5= A7/} HP-5ms®t DB-52 245 5
T Avtet BAH o2 Folt 2o 7t Qi Ao 2 FRIE| it SHANELDIZ E-UH BE520] AY 7 Haks i EHE2 4
£0.1-0.2°C, A B3] E]ZE2] A2 0.2-0.7°CE LDI2] calibration error H )+ 1 o) B} 2t 224 o7 B Q1 Ao
w2t LCDs 9] A Av= @A 2tol 5 B 4= QIAh, LDl ZEA] ghofl n] 2= G Atz o 2 nju|ghs Hof Fict, utat

A LD Z2AS Z43 53] 2 45T 5|9 52420 142 B go] S40] T AR L AHE T 4 98-S A4t

Long chain alkyl diols (LCDs) have been reported in sediments from various marine environments. Rampen et al. (2012) introduced
the paleo-sea surface temperature (SST) proxy, Long chain Diol Index (LDI) based on the relative abundance of Cso 1,15-diol, Cxs
1,13-diol, and Cs 1,13-diol. In general, CP-Sil5CB and DB-5ms columns have been used for the quantitative and qualitative analysis
of LCDs with a GC-MS. In this study, we examined the effect of three different columns (CP-SilSCB, HP-5ms and DB-5) on the
quantitative analysis of LCDs using marine sediments from the East Sea of Korea and the western Arctic Ocean. In general, our study
showed that the results of CP-Sil5SCB differed significantly from those of HP-5ms and DB-5. However, the differences of the
LDI-derived SSTs among three columns were 0.1-0.2°C for the East Sea and 0.2-0.7°C for the western Arctic Ocean, which were well
within the calibration error range (+ 1 o). Accordingly, our study showed that the use of different columns resulted in significant
differences of LCDs concentrations, but its effect on the LDI was relatively insignificant. Therefore, it appears that the different
columns can be used for the paleo-SST reconstruction in the East Sea and the western Arctic Ocean using the LDI proxy.

Keywords: Long-chain diols, Long chain diol index, Paleo sea surface temperature, East Sea of Korea, Western Arctic Ocean

LM E

A 279] fF ElA=oflA Ee] B=E 1 1= long chain alkyl diols (LCDs)< De Leeuw e al. (1981)°f 2J5]] S5}
(Black Sea) E]21ZllA A& HAEQITh Z1F7HA] Ca©llA C362 AR HolE 7] B2 72 LCDs7F Al |l oH, &+
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RO OHZ17HC 2} 27 112) Aol 91 SRe 271 A2, 274 2] A OHZ] 121 €1yt CroHololA] Hatatthes.
Versteegh ef al., 1997). YHH2] © 2 Sj9F B2 Zof| A= Cag, Co 1,13-diols, Cas, Cso 1,14-diols?} Cso, C32 1,15-diolsO] A&
Hh(Fig. 1). ©] 5 Cas, C301,13-diols 1311 Csg, C32 1,15-diols= B 5[|F Eustigmatophyte 7oA B 1= *{tke.g.
Volkman ef al., 1992; Versteegh et al., 1997; Rampen et al., 2014). “L2{L} Eustigmatophyte 27+ S| UeHgoll A 7 o] B
A=A QAT 7] wieell, S oA LCDs O] Ex &A1 0] T159] e ofF] etekr] ofrh ERL, FAE S
Eustigmatophytes £ 70141 2] LCDs 322} al|oF E| &2 o4 o] ExE = AX|5HA] Q=TH Versteegh et al., 1997).
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Fig. 1. GC-MS base peak chromatograms obtained from the East Sea sediment (in the left panel) using the HP-5ms column: (A)
total ion chromatogram (TIC) with the closed circles indicating the diol compounds and extracted ion chromatograms with (B)
m/z 299, (C) m/z 313, (D) m/z 327, and (E) m/z 341. The structures of LCDs are shown in the right panel with the corresponding
numbers indicated in the left panel.

Rampen et al. (2012)<2 31%F B35 EZEoA E4% LCDs 5 Cas & Cso 1,13-diols®] 557} 3+ —,—Q(sea surface
temperatures: SSTs)¥ 742t 2] A3 TA|E Hol=HFH, Cy 1,15-diol> SSTs 2} 7t &F2] A TAIE K-S H s
t}. o= o] 5 R0 L E XAk T2 8 %10] BE- & AARITE o] HIF O 2 A ofof BE 22 BY
Sh= Z=A|2 Long chain Diol Index (LDI)7} th22t Zo] AA] &[St

L=

[Cyo1,15]

Long chain Diol Index (LDI) = (ol 1317 1Cy 1,13] F [Cy L15] (1

LDI = 0.033 x SST + 0.095 (n = 162, R*> = 0.969) )
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o] LDI ZLE A= 0l (Ao a]zh) 7} shte]l 13 A ol 53t Bl 4=
et al., 2012). ©] A5 F3 L9 2]t 43,0001 2] SST7|=-2 0] 2| Hof| A L7
V2 B R IEA=MH O] 7Hs/d0] Y-S HofFqlrk. 11 %, LDt &
Fofl 2} ] o] 8517 k@]l Lopes dos Santos ef al., 2013). 12]L} LDI= 5] 9 4223
o] HZH vp7t glrh.

AA7HA] Ba1E LCDs 24 WHE GC-MSE F 7[§Eo 2 gt} dA7kA] 4o ARgH GC AH-2 CP-Sil5CB (
Vesteegh et al., 2000, Rampen et al., 2012)2} DB-5ms (e.g. Atwood et al., 2014)°|t}. SEA|RFoF2] LCDs o] T 1+
o] gl7] whizof| o] 52 o] A o2 ZAsl=t] AL k. ¢llE S0l GC ZH Sl w2t LCDs w2537}
/3 5ol Zpol7} Q1] wiigol Z17] thE A-o A B2 LCDs s=E 214 H|1wsk = o Frt. 121l o]2f$t LCDs g7 24
Z37} LDI Aate]] o B A FekS w|xl=A]ell thgh A7} oF2] mlgsit.
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off &53F LCDs 9] A= 213 LDI k& vl Arghe 24 Lzt dtofiet AE=slolA LDIE o83t #3542 52
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2.1 EIME AR 2R

LCDs #41& floll Bt A5= ZHA]sollA Zo B -8=ZS A3t ol o] ElZE(ES14-BCO1 ) FA| A4
HHAel ofehe-S Eaf] B6l(QE N 37° 12.05°, A% E 130° 25.09°, 54 2160 m)ollA] ¥hAS L) 7] 2 018510 2014
of = o™, 2pF ol T o2 A H 2F45 em Zolo] RARE IF Llolo] Foll EldE B A== ARSIt
AES o] EJHZARA0IBO4AMUC-01)2 oFek2 5= ol 5 HAJal(HI= N 73° 44.10°; 4= E 167°0.25°; =4 43 m)

o HE|ZOIE 018511 °F 18 cm o] 0] & a2 S5et - A= B Zolo] Au=4]] Blda BEAIRRZ ARSI

22 ERAZ AR 2 Y E2
Follet AE=el o] EjHE-2 27t F AR § oA Baliotal om, 450°CollA] A1 E 3t B9 = 52 Hell "ot
B511(-20°C)°) Bttt LCDs 8 S78= floll A4S & A oF 1 g9 El&Eo] WH-EE22(Cx 7,16-diol, 10
pg/ml)= 10 ul FUoFAL}. F 242 dichloromethane:methanol(DCM:MeOH; 2:1, viv, 3 ml)E A1 Z-3ut k47|
o 1583 FE51A L AR 71E 018, 2500 rppmollA] 257 Al welote] A5 S ottt o] 172 23] wHESh ¢,
= A7 AR FESILE 2 F A8 9] Bl 9 A= Rampen ef al. (2012)2] o] mt, 150°CollA] 2
AT ES 233 ALOy7H SR ] TEl AHS ARgsto] S/l whet 3709] fraction © & F-2]5HITh Fraction 1-
hexane:DCM (9:1, v:v), fraction 2+=hexane:DCM (1:1, v:v), Z12]1! fraction 3= DCM:MeOH (1:1)= A8}t 225t
t}h. LCDs7} 23 fraction 32> A4 7FAR =5F 2 20 pl T2|d ) 20 ul N,O-bis(trimethylsilyl)trifluoroacetamide
(BSTFA)E FY5ta, 60°CollA] 30427 AP st F9ol= A= o] sk 20| Wagt H-9 oM EAtES
F7FE ARSIt

Bl
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2.3 GC/MS #4

LCDs 242 Agilent 7820A%F 1A 5977E AF2A71E ol-&sto] B4 B A= 4= AAISII GCol 4 =4
2 Versteegh et al. (1997)2] B2 w2t CP-SilSCB (25 m 0.32 mm i.d., 0.12 pm, Agilent), HP-5ms (30 m 0.25 mm i.d.,
0.25 um, Agilent), 12|37 DB-5 (30 m 0.25 mm i.d., 0.25 pm, Agilent)& AF&5to] 2498 AA|5HL}. 245 7|4 2+ He
7T AREE I GC 52 Z71-2 70°CollA] 130°C7HA] 20°C/min®] HIEE 25 A5 AIF AL, 130°COA] 320°C7HA]
4°C/min®] HIE2 255 =21 $ 320°ColA] 2527 Aokttt AHEA7]+= full scan ®2)3} selected ion monitoring
(SIM) B2 0 2 FAEA-S 51T Full scan®f|A+= 50-550 m/z.0 2 4451917, mass spectrum= ©]- 8¢ AAAEA2 de
Leeuw et al. (1981)3} Versteegh ef al. (1997)E Wt 187, 299, 313, 327, 18]1! 341 m/z= SIM & 245 AlA]5}
t}. o] 23} oY R]= 70 eVE ARESHATE. &% LCDs O] 5= 21210] w2 HA 3 S8 0] v S o] 8-5tof HE
2Folel S 51tk Rodrigo-Gamiz ef al., 2015, 2016). =, LCDs 9] sr= WWHRES E2(Cy, 7,16-diol) 2] AThH]
ol-gstA o Al P18 HAZATE ARSI BAA= full scan®lM Cx 7,16-diol (m/z 187)3F Cs» 1,15-diol
(m/z 341) ion count ] total ion count®]] tHgt 7] & Alibste] FLsiet. BAAIS Alitol] Cs, 1,15-diol& AFSRE o=
TS A7l o2 SRglEo] HEEA] k7] wWliEo|tt Cy 7,16-diol 2] HAAS= total ion count®] 21.5%, LCDs+=
11.6%2 AF85FAHc.f. Rodrigo-Gamiz ef al., 2015, 2016). 212, E ¢7Lo] ARESE Fajlof B Algs Cxn
1,15-diol %557} Yot noise 0] FFL 8] o], 22 LCDs =2 71 Al9tS §&E2] Cy, 1,15-diol FE& ARE51] &
2 BAAI 7S Fallet B Al 2ol 2851t Cpy 7,16-diol= T B 0]7] whRof| A& 2] GRS A|9] 5171 $i8]
blank run H|o[E S ARE- SIGIT SAISHA]Q1 A3 HI WS 916te] ZF AT LCDs #2442 53] ol RHes3h

[t
3R

O

i o

2.4 Relative Retention time Index (RRI) ZAF

A 270 vl - 22 Al =o] B SR WRE Alfto] W) wEtA] 27| o2 AY o2 B4 LCDs 2
/44 A4 g =o)7] 15t RRIE Aot 4 A1 52 RRI= Van Den Dool and Kratz (1963)°]] e} th&ark 2+
o] AXFsILt.

RRIx = (RTx — RTcm-alcohol)/(RTems 1)-atconol = RTeqmy-alconot) X 100 + (n(C) x 100)
X: target compound

RT: retention time

Cmy-alcohol : alcohol with n carbon atoms

C+1)-alcohol : alcohol with n+1 carbon atoms

n(C) : carbon atoms number of C(,-alcohol

N

5 SARA

B o] Zto] HE-S F1alA] SPSS BAI =2 TFH(IBM SPSS Statistics 21.0, IBM Corporation)= AH8-3l H] 2= %
(Mann-Whitney U)= ©1-8-511.2™, p 4101 0.05 RIRERI 95 Foldo] e A= 7 s13iet. 24 A= ¥t + lo
FEHAE FASHT

o
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3. 21 4 E9f

3.1 3l L ME3sH E[Z =0k LCDs2| 22 54

ol @ AE5) EJAEo|| A Ca saturated diols (Cas 1,13-diol, Cas 1,14-diol), Cso saturated diols (Cso 1,13-diol, Cso
1,14-diol, C3o 1,15-diol), Cs, 1,15-diolZ} unsaturated diols (Cas.; 1,14-diol, Cso.1 1,14-diol)0] &% Ath(Fig. 1). 3719] 2}
7| oh2 Ao 2 BAE LCDs9] sk Y B4 Table 10| YFERHSITE ZH2Ee] LCD 31ehE2] 444 ‘5 H]+= Table 2
of| JefI et Bl ElZEo|A] EA1% LCDsE Cy 1,15-diolo] 7F3 =2 5 5(HH 223.7 + 40.6 ng/g dw; 5 H] 0.43,n =
25)5 B o, thS 0 & Cy 1,14-diol (Bt 117.6 £ 18.8 ng/g dw; -H] 0.23, n=25)2} Cs9 1,14-diol (Bt 76.6 + 15.1
ng/g dw; S H] 0.15, n =25)°0] H2 55 H K Tables 1 and 2). Cag 1,13-diol (Bt 32.4 + 5.5 ng/g dw; “5=H] 0.06,
n=25)7Cs 1,13-diol (B4t 25.6 £ 6.0 ng/g dw; &=H] 0.05, n=25), Cs2 1,15-diol (Bt 32.5 £ 8.5 ng/g dw; "5 H] 0.06,
n=25)2/dd e 2 55 HGtHTables 1 and 2). A5=5l E[Z= W] LCDs % Cso 1,14-diol (BF48.9 + 8.8
ng/g dw; 5=H] 0.39, n = 20)7} Cag 1,14-diol (Bt 26.6 + 4.5 ng/g dw; “5=H] 0.21, n =20)°] 7} =& =5 By}
(Tables 1 and 2). A1 5==3]| E]ZEol| A unsaturated diols (Cag.1 1,14-diol (B3t 1.7+ 0.9 ng/g dw; “5%=H] 0.01, n =20), Cs0.1
1,14-diol (B 3.4 + 1.0 ng/g dw; 55H] 0.03, n = 20)) 1 S == LJEPATK Tables 1 and 2).

LCDs Z LDIO| AF&=]= diolsE= Bl ol & o, 5ol |22l A= Cso 1.15-diol 2] ‘E=7F Cas, Cso 1,13-diol o]l H]of 2=
Al LRt BHA, AE=5) EjAZollA= o2 R E Cas, Cio 1,13-diol©] Cso 1,15-diol H T =2 55 HIt(Fig. 2). ©]
= Cy 1,15-diolo] EZ-23} oFo] ARHAIS Ho], Cy, Cyo 1,13-diolS EE5-23 S0 AHAIE HSl 7]&
(Rampen et al., 2012)°] A A=} Y23t & 55l EJA = A7 55 o oo] Bt 25 4229722 ~25°C A
= ARl EFEe] 5% a9l(eF0 ~ 2°C)fl Hof] F2 FF - Hol7] mhizof FalE2=llA Cso 1,15-diol®] Cso
1,13-diol®]l H]ol| =2 FEE Hol=Z 0 & HRlrt.

Table 1. Concentrations of individual LCDs analyzed in the East Sea and Arctic Ocean sediments using CP-Sil5CB, HP-5ms, and
DB-5 columns.

1. CZS;] 2. C28 3 C28 4. C}O 5. C30;1 6 C3O 7. C}O 8 C32
Sample name GC column No. 1,14 1,14 1,13 1,15 1,14 1,14 1,13 1,15

(ng/gdw) (ng/gdw) (ng/gdw) (ng/gdw) (ng/gdw) (ng/gdw) (ng/gdw) (ng/gdw)

East Sea

-Si 1+0. .7+ 14. 6+3. 2+140 85+2. 0+6. 8+2. S5+7.
(ES14-BCO1) CP-Sil5CB 6 3.1+£03 129.7+146 35.6+39 2712+140 85+2.1 94.0+6.3 32.8+28 37.5+7.2
HP-5ms 13 24+0.8 1185+19.6 32.7+6.2 2164+37.1 11.6+4.2 740+13.8 24.6+53 31.3+£10.2
DB-5 6 22401 1036122 28.6+2.8 191.8+182 109+09 64.8+6.8 20.7+2.3 30.0+£2.7

Average 25 25+0.7 117.6+18.8 32.4+5.5 223.7+£40.6 10.7+3.4 766151 25.6+6.0 32.5+8.5

Arctic Ocean .
- + + 2. D1 4+0. JJ£0. .63, T2, R == B
( 01B04-MUCO1) CP-Sil5CB 6 2.7+03 292+28 11.5+13 54+05 27+06 51.6+53 19.7+24 108+1.9

HP-Sms 9 1.1+09 265+5.6 104+23 58+14 38+12 497+12.1 183+5.1 11.1+3.7
DB-5 5 15+02 236+1.1 9.0+£03 49+0.1 34+04 442+14 160+0.7 11.8+0.5
Average 20 1.7+£0.9 26.6+4.5 104+19 55+10 34+10 489+88 181+3.8 11.2+2.6
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Table 2. Fractional abundances of individual LCDs, LDI values and LDI-derived temperatures in the East Sea and Arctic Ocean
sediments using three different columns (CP-Sil5CB, HP-5ms, and DB-5).

Sample name GC column No. 1.Cyg1,14 2.Cx1,14 3.Cx1,13 4.C31,15 5. Cs01 1,14

East Sea (ES14-BCO01) CP-Sil5CB 6  0.005+0.001 0.211+0.007 0.058+0.002 0.444+0.015 0.014+0.002
HP-5ms 13 0.005+0.001 0.232+0.007 0.064+0.002 0.424+0.012  0.022+0.005

DB-5 6 0.005+£0.000 0.228+0.008 0.063+0.001 0.424+0.008 0.024 +0.002

Average 25 0.005+0.001 0.226+0.011 0.062+0.003 0.429+0.014 0.021=+0.006

Arctic Ocean (ARA01B04-MUCO01) CP-Sil5SCB 6  0.020+0.003 0.219+0.004 0.086+0.002 0.040+0.001  0.020 +0.002
HP-5ms 9 0.008+0.006 0.211+0.011 0.083+0.004 0.046+0.002 0.030+0.003

DB-5 5 0.013+£0.002 0.206+0.006 0.079+0.001 0.043+0.001 0.030+0.003

Average 20 0.013+0.007 0.212+0.009 0.083+0.004 0.044+0.003 0.027=+0.005

LDI-derived

Sample name GC column No. 6.Cs1,14 7.Cs 1,13 8.Cn LIS LDI SST(C)

East Sea (ES14-BCO01) CP-Sil5CB 6  0.15440.003  0.054+0.001 0.061+0.008  0.80+0.01 21.3+£0.2
HP-5ms 13 0.145+0.004  0.048+0.003 0.060+0.011 0.79+0.01 21.1+£02

DB-5 6 0.143+0.003  0.046+0.001 0.067+0.008  0.80+0.00 21.2+0.1

Average 25 0.146X0.006  0.049+0.004 0.062+0.010  0.79+0.01 21.2+0.2

Arctic Ocean (ARA01B04-MUCO01) CP-SilSCB 6 0.387+0.004  0.147+0.002 0.080+0.006  0.15+0.00 1.6+0.1
HP-5ms 9  0.393£0.007  0.143+£0.006 0.086+0.008  0.17=+0.01 23402

DB-5 5 0.387£0.010  0.140+0.004 0.103+£0.004  0.16=0.00 2.1+0.1

Average 20 0.389+0.007  0.144+0.005 0.089+0.011 0.16 +0.01 2.0+£03

4
A
East Sea (LDI=0.79, n=25)
3
I /\ m/z 313
3 7
8
g J m/z 341
3
<
2 B
;:3 Arctic Ocean (LDI=0.16, n=20)
3 4
i ‘ A m/z 313
g

m/z 341

Retention time E—

Fig. 2. Extracted ion chromatograms of m/z 313 and m/z 341 obtained from (A) the East Sea sediment and (B) the western
Arctic Ocean sediment using the HP-5ms column. The numbers of LCDs are the same as in Fig. 1.
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2 AT = AR oE ZAE E4J°] LCDs 5k 5730 Pl Gk B7] fioto] @41 7P Bz o= ol gl
CP-Sil5CB ZH ¥} HP-5ms ZLE]E’_ DB-5 %i?ég?wﬂ 1.0 Cyg 1,13-diol, Cz 1,13-diol, Cso 1,15-diol ] 5= ZY}E H]
31ch(Fig. 3(A), (B)). B3l FAE0lA] Cag 1,13-diol 9] %= CP-SilSCB A (B 35.6 + 3.9 ng/g dw, n = 6)0f|A] 4
= AT7FHP-5ms (Bt 32.7 £ 6.2 ng/g dw, n = 13)2}DB-5 (Bt 28.6 + 2.8 ng/g dw, n = 6) ZH o 2 B 5 Ailof H]5
THFig. 3(A)). CP-Sil5CB =421} HP-5ms w4127 H= SA1A 0 2 HTE 2jo]7} §131. 0™ HP-5ms 414 1}e}
DB-5 B4 A7} 710 -3t 2ol Ho| 7] 9Jgkeh. SHA]t CP-SilSCB 241279} DB-5 AE 0 2 KA i Golgh 7}

o] Btk Cy 1,13-diol2} Cxo 1,15-diol @] =5 CP-Sil5CB B4 A1 HP-5ms2} DB-5 2423} Hrt l"—‘3‘}‘3]7(F1g 3(A)).
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Fig. 3. Box plots showing the concentrations of Cg 1,13-diol, C3 1,13-diol, and Co 1,15-diol in (A) the East Sea sediment, (B) the
western Arctic Ocean sediment, (C) the LDI values and (D) LDI-derived temperatures calculated according to Rampen et al.
(2012). The boxes indicate lower 25% and upper 75% percentile, and the bars lower 10% and upper 90% percentile. The solid
lines in the box indicate the median value. Significant differences (p < 0.05) between each value were determined by the
Mann-Whitney U test and indicated by different letters (a and b) on the top of the box plots.

CP-Sil5CB A 0 2 B MBI B 2E2] Cy 1,13-diol (Bt 11.5 £ 1.3 ng/g dw, n = 6)-> HP-5ms (Bt 10.4 +2.3
ng/g dw, n= 9)9}DB 5 (%B19.0+ 0.3 ng/g dw, n = 5) ZH 24430}0] Hlof] e =2 482 HQITH(Fig. 3(B)). ©12{8t Cas
1,13-diol B4 JJ"‘ Cso 1,13-diol T} C30 1,15-diol ¥4 ﬂoﬂ/\ﬂE HAFFICHFig. 3(B)) uEbA] AES] EAE BAE
I} E5t %6]1 EE BA1 Ao} BISsoHA| CP-SilSCB #4127 HP-5 ms®} DB-5 EA1 A7} B} |20 2 =qickFig.
3(B)). %ﬁ]@@?ﬂ CP-Sil5CB 2427} DB-5 %ﬂ@ﬂr Zro) atol= Fofet &49& LER T
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Hslgttt 2 A= tE 245
A45H= Q910]9lth 2 HP-5ms, DB-5 A4 BA1= A}
=AY HlellA LCDs e Y- EE=4 0] jEgo] ZH2H 23i7] o
Q CP-Sil5CB ZHoA WREFE
CHE Aol v]al| Al 202 UIord Aolct. spA|gt dA7kA] LCDsoll theh T #= Edo] §17] i iEoll LCDs 2] i
U240 HEgo] SUsth= 7Pgstol iHdwele dite sfAEojof jitt.
of=iet A™e] oot EAZA M} Afol= RRICIA = HEFHATH(Table 3). Cog B2} Cso B C31 €2 H7-5 ARM 7]
FO0 & Cog.p, Cag, C30.1, Cso diolsS] RRIZ Ee15H A} Cy4 diol-S A €]7F EFE LCDs= CP-Sil5CB A3} th2 A= (HP-5
ms, DB-5) B4 Aol A 5A1A 0 2 305t 2}o | LFERHTH Mann-Whitney U test, < 0.05). HP-5ms®} DB-5 A3 U=
(5%-Phenyl)-methylpolysiloxane 2 = F%(0.25 um)=]o] Q= 5HH, CP-Sil5CB ZH-2100% dimethylpolysiloxane (0.12 pm)
o= FgElo] Qlct. whebA AE YR ZgE SX1ES] 2jol7t A el Jikg = A0 HRlrh
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Table 3. Relative retention index of the C,3 and Gy diols based on the n-alcohol retention time using the CP-Sil5CB, HP-5ms,
and DB-5 columns. Significant differences (p < 0.05) between each value were determined by the Mann-Whitney U test and
indicated by different letters (a, b and c).

GC column Cag.1 diol Cys diols Cs0.1 diol Cyo diols
CP-Sil5CB 295440 2080 +1 93142 +0 31750
HP-5ms £2939+0 *2967+1 313541 °3162+1
DB-5 29381 °2965+3 *3134+2 °3156+3

3.3 GC ZH0| (k= Long chain Diol Index (LDI) 2} H|a2

53l E|ZEof|A CP-SilSCB AT} HP-5ms E DB-5 ZH.0 &2 BA% AvE Fa) AXME LDI Bt 3h2 224 0.80 +
0.01 (n=16),0.79 £0.01 (n = 13), 0.80 £ 0.00 (n = 6) 22 -FAIF AL H AKFig. 3(C)). AE5= 5l E[HFEX CP-Sil5CB
A1} HP-5ms % DB-5 Aol A 21210.15+0.00 (n=6), 0.17 £ 0.01 (n=9), 0.16 £ 0.00 (n = 5) & GAISH & LFERH
o 402 F9f ElAEolM ¥ Bt LDI £4(0.79 £ 0.01, n = 25)2 A&5=3]] E2=2] LDI gh(¥t 0.16 % 0.01, n =
20)°] H|3}] =& ke UERithFig. 3(C)). LDI gk B2 % (Fig. 3(C))7} LCDs % B2 % (Fig. 3(A), (B))°ll I3} F-& Zo]
F-E53 ghof}. ShA|qE Alst ko] 2 #1917} 57 whiol Al Aol AlkE LDI Ht ghsc] 22 2ol & Belolle &
Tt A 0 2= FolRt 2fol7t Qlis A 0 2 LT

5l E|A 2ol A AlibE LDIR B-9% F25-2(LDI-derived SST)-S CP-Sil5CB, HP-5ms, @ DB-5 Z# o)A 212+21.3
+0.2°C (n=6),21.1+0.2°C (n=13),21.2+0.1°C (n = 6) 2 SAI5H gk B QTH(Fig. 3(D)). sF|%F LDI2t 1A 2 2
¥ B558 W71 0.1-0.2°C Yo L5 HP-5ms?} CP-Sil5CB Zd B4 A2 5712 0 & -§-2Jgt 2ol & Lt
Witk A ES39] B BollA] BYH 2542 CP-SilSCB A4 245 AaKHH 1.6+ 0.2°C,n=6)7t T2 F ZH &
AATK (P23 +0.2°C,n=9; 2.1 £0.1°C, n = 5)°f| H[ol| A Ueptom, FA4 0 2% fogt 2fo| 5 Lt (Fig. 3(D)).
A el EEZelA BYE 3542 HAF=0.2-0.7°CE 5ol E1Z=2] H2H(0.1-0.2°C) Kot 2t Aok fosfof & 2
2 AHE 5ol 5YE LDl 25520 g A1 02 Folgh 2fo| & YeRd-Sol| = B otal, 2 A-izte] 4 Avt 2t
0]=LDI9] calibration error H¢] H2k= Zlo|th+ 16, Rampen ef al., 2012).
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SollollA HUH F52(Ft21.2°C,n = 25)% 22 A HoilA o] T 74}5(1976~201 13 ABt #5402 17.0°C,

YRR ANE], http://kode.nifs.go.kr)ol H]5] 2F4°C 71 =& 255 H Y on, RIS EjZEoA E-91(2.0°C, n=20)
H L= -2 s[04 o] WEAER(1871~20101 APt 4~2 -1.1°C, http://apdre.soest.hawaii.edu)l] H]5] ©F 3°C A%
=2 2L 2 R} o= B HATtof|A FESHAPA 31 B A E(lab sediment standard) A= E5-2 ¢l T Bl &= e.
59l Zo] EJAE, 0-45 cm; MBS0 Fof B A E, 0-18 cm)= £t whizol 4 &2 LDIE E-%H 20| 2]
A vtz o 7] wiolo}. ERt T sl E55 E2E F ol B &l whet 4= 4] doluh 4 ¥ d Fet B2 =317 )
woll @A1o] B354 ASAtE et Hlwsk=t] oJ75] of2] 71| ZAI7E ot it} 1ol EF6lal F S oA E-el
LCD-derived SSTs<] Zfo|= & 7Fo] 4~2 xJo]E 2 Hig 754—& A=t

ot a4 ake H-2 CP-SilSCB ZHY}HP-5ms 2 DB H o] LDl 2= 55| E|HEH I AESF ElAE04 o
2fol5 Heltk= Aol & ol A= Fsfiet /\1#1011 B2 ZolA Hlstt HeF 1 g)= F=01aL, 22 I 1411]
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il

TFEigh 2fol&
14 5 =A% (100 ml)E 55510 242 (1 ml)2 GC-MSOl FY51Th six]et Bofje} A B2 Bl 2ol &
7ets SRS 7V Bt 2.1, 2.1 wt.% 2 -SAFSF ZHS Holol e B8l Cog 1,13-diol T Cy 1,13-, 1,15-diols Q] 5= oF

3~10H] AL 2fo] 2 HQItk(Fig, 3(A), (B)). W2 GC-MSE F% Cys 1,13-diol, Cxo 1,13- diol, 1,15-diol ] 9F& ALt
51 Sof] E]AE Al20] A= 7F2F0.92 + 0.76 ng/ml, 0.71 + 0.58 ng/ml, 6.11 + 4.90 ng/ml, A 2=5]] E|ZE0] AL
Z7}7}+0.25 £ 0.24 ng/ml, 0.44 £ 0.43 ng/ml, 0.14 + 0.14 ng/ml°|t}. T2 E2 B A4 70] olstH 5 B4 24 d 3¢
LCDs 5%/t -2 A&l El&Eol|A] Bt et 242 floiA= 5ol EldE Bt of suf o B2 ol Bl i =S =
ZoflA A oloF g AR
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A5l 2 =22 &2 712F 417, 20160400) 0 A @20 A sk AT A LA A 2]sf 9l 2ol -
7FsRr s IEA] 7 9 HFH(PE16490)7, 12|11 2016\ & vl 2atelo] A o = b= ATt sif=A171x
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