CPs

CnH2n+2-X CIX

10 30
40 CPs 40 C H ClI = 545
70 CPs 70 C H CI =1063

40%(545)  70%(1062.5)
40% -20  70%
40%(1.15 1.17) 70%(1.60 1.70)

CPs
CPs
Co Cui Ci Cp Cxo Cao
CPs
55 10 30cm
GC/ECD CPs 05 85 pglg 31/120
Mehmet Coelhan 1999 65cm,DB-5 GC/ECNI-MS(e
lectron capture negative ion mass spectrometry) CPs 11 1217ng/g
CPs
CPs CPs
GCIMS
CPs 20m 0.25pam
Rt
CPs LC/MS

CPs 24



Gel Permeation Chromatography

L
C/IMS APCI-Negative
CPs 40 70
Milli-Q SP.TOC.
Supelclean LC-Si 12ml Tube, g SUPELCO
Supelclean Florisil 12ml Tube, g SUPELCO
PURADISK 25GD(25mm¢p 1pam GMF-150)  Whatman
LC/MS
10ml
2L 200ml 250ml 100ml 20
Oml 50ml  100ml 200ml 100ml
10ml
CLNpak PAE-2000 AC PAE-G AC
1L 2L 509
100ml
10
50ml
200ml 20ml

200ml

35 ml



20g 10

3,000rpm 10
50ml 10
10
GF/A 110mep 200ml
50mi
20ml 100ml
mi
100ml
200ml
50ml 10
mi
90ml
250ml 10
nll
11
250ml 12
20ml
35
14
15
mi 16 CPs

CLNpak PAE-2000 AC

100ml
10 3,000rpm
50ml
100ml 200ml
10ml
20ml
10
20ml
20ml
200ml
35
mi 50ml
10
35
10ml
GF/A 110mep
10mi 11
30ml
13
200ml
200ml
ml

11.5 13.5min 17
ml

PAE-G AC



40
ml

mi

30min

5ml
10ml

mi
10ml

5ml

100mg

pg/mi
10ml

40%CP  0.6-20pag/ml 70%CP  0.15 g/ml

LC/MS

UV 330nm

23 10%
35

1000ml

ml
100ml 100pag/ml

LCMS-2010

ml/min

RI

0.5ml
21

22

35

18
19 20

35

10ml

100ml

24

Mspak GF 310 4B 4.6mml.D. x 50 mm

50 B Omin - 70 B 5 25 min

0.2 mL/min
60
5 ML

30:70

mi

20ml

CPs

1000



2.5 mL/min
-4.0 kV 400 CDL 200

BH 200

HP-1100 MS HP-1100MSD
Mspak GF 310 4B 4.6mml.D. x 50 mm

/ 70/30
ImL/min
60
B60% - B94% 17min
10paL
APCI-Negative SIM
N2 350 4.0L/min
400 N2 60psig
40pA 70V

APCI-Negative SIM
40%CPs m/z 514.1, 528.1, 562.1, 576.1, 610.1, 624.1, 658.1, 672.1
70 CPs m/z 984.7, 998.7, 1032.6, 1046.6, 1080.6, 1094.6, 1128.6, 1142.6

10l LC/MS
10l LC/MS
(kg/ml M /9) (ng) / (M) x (ml) / (ml 9)

IDL

LC/MS 25

IDL
IDL
IDL(pg/ 1)
Ho/L
40 CPs 0.098 2000 0.049

70 CPs 0.011 2000 0.0056




26

40%CPs  70%CPs 40%CPs 70%CPs 40%CPs  70%CPs
Mg/ Mg/ Hg/g Mg/g Mg/g  Mg/g
0.28 0.14 0.038 0011  0.0080  0.0037
0.83 0.41 0.12 0.033 0.024 0.011
PAHs  PCB
CPs
CPs
CPs
10g
GF/A CPs
10
11
10
200ml 40ml



12

13

14

15

16

17

18

19

20

21
22

23
24

CPs

13.5 16min

30

(5:95)

18 20min

uv

100pag/ml

HPLC

CPs

Naphthalen

CPs

ml

PCNs

Biphenyl

mi/min

11.5 13.5min

PCNs PCBs

35



IDL 11 16 IDL

IDL
40%CPs 70%CPs
6ng 1.5ng
6.453 1.503
6.246 1.539
7.093 1.373
5.886 1.462
5.622 1.494
6.348 1.429
5.752 1518
0.503 0.058
[ng/ ] 0.098 0.011
[Ig/L] 0.049 0.0056
S/N 5.00 5.00
S/N o o
[ng] 6.20 147
[ 1] 8.11 391
Ol 0.5ml

W50 600, EIC=500:700 (CPO42HLCAS0015.00  APCI, Neg, SIM, Frag: 70

3000
2800 4
2600 40%CpS OGIJ g/ml
2400
2200
2000 4
100
1600

%

1400
1200

z 4 & g
h501 1050, EIC=000:1200 (CPO42MLCMED015.0)  APCI, Meq, SIM, Frag: 70

2300: 70%Cps 015|.,|g/m1

o
o
&
=

2000

1800

1600

1400 -

1200




26 MDL Method Detection Limit 11 16
IDL
Xt n-1,0.05 X

40%CPs  70%CPs 40%CPs 70%CPs 40%CPs 70%CPs
1 1 0.15 0.04 0.15 0.04
Hg/ Mg/ Mg/g-dry pig/g-dry H1g/g  Hig/g
0.806 1025 0103 0025 0114  0.027
0.872 1073 0113 0028 0108  0.025
1.179 1183 0128 0032 0116 0026
0.841 1090 0081 0019 0118  0.029
0.860 1190 0098 0022 0116  0.027
0.862 1.159
0.903 1120 0105 0025 0115  0.027
0.137 0.067 0018 0005 0004  0.002

t(n-1,005) 2015 2015 2132 2132 2132 2132

n 6 6 5 5 5 5

0.28 0.14 0038 0011 00080  0.0037
0.83 0.41 0.12 0033 0024 0011

NaCl 50g 100,50ml 2ml

— (29) LC/MS

CLNpak PAE-2000 1st: 10ml 0.5ml APCI-Negative
5% 2nd:10% 10mI(CPs)
(CPs 11.5-13.5min

50ml x2 ( ) 5%NaCl 20ml
50ml x2 20ml x2

10ml ( ) 100ml
50mix2



1400000

CPs

2000000
1200000
1500000 1000000
800000
1000000
600000
400000
500000
200000
0 0
0 5 10 15 20 0 1 2 3 4 5
g/ ml g/ ml
40 CPs 70 CPs
40%CPs 0.6 20pg/ml 70%CPs 0.15 5pig/ml
CPs
19.46
40 CPs lpag/L 0.15p9/g-dry 0.15p9/9
) | CV(®%)
ND 0.806 0.872 1.179 0.841 0.860 0.862 0.90 90.3 0.00
0.07 0.175 0.185 0.200 0.152 0.170 0.10 69.1 0.00
ND 0.114 0.108 0.116 0.118 0.116 0.11 76.4 0.00
70 CPs lpag/L 0.04pg/g-dry 0.04pa9/9
) | CV(%)
ND 1.025 1.073 1.183 1.090 1.190 1.159 1.12 112.0 0.00
0.007 0.032 0.035 0.038 0.026 0.029 0.02 62.2 0.00
ND 0.027 0.025 0.026 0.029 0.027 0.03 67.1 0.00
GC/MS GC/ECD
DB-1HT(15m) GC/MS 40%CPs

70%CPs
m 13m



GC/ECD Im 5ml  min

11c Date File: 40CPR38.DAT 15-DEC
Sample: 48%CP 208ng INJ:300 DB-1ht 189(3)-30-350 40kpo

Scank 1 to 1808(2988) RT 0/00" to 23°58"(27’48") El(Pes.) Lu 8,00
Jperator: Analytical

Max 165.939 R.T.

41

i1.08%

c 18 15 2p mag.
al TIC i
b 4 [
- @
n gl -
it r
a
n
¢ 684
s
484
284
o ; . - +1.0
4 508 1008 1509 Sean

GC/MS 40%CPs
200ng 100(3)-30 /min-350

TIc Data File: 7Boor38.dat 15-DEC =
somples 78%CP 20Bng INJ:208 0B-1ht 19813)-3-358 40kpa &
Scank 1 to 1808(2254> RT 0/08" to 23°53"(30’88") El(Pos.) Lu 8,00 -
Jperator: Analytical .
Mux 57,4028 R.T. -
c 18 15 2p mag.
al TIC =
s -
o 2
n 39
n se -
a [ L
n T =
¢ 58 1 I
& 1]
48 O e
Tz @
W
26
5 ; . - T4+1.0
o a0 1008 1509 s
can

GCIMS 70%CPs GC/ECD CPs

“1ASS SPECTRUM Data File: 4BCPR38.0DAT 15-DEC-99 18:87
Sample: 4O%CP 208ng INJ:308 DB-1ht 188(3) -38-358 4@kpo
2T "18°54" EI (Pos.) GL 338.8- BP: mfz 67.0008 Int. 2.8533 Lu 8.0@
Scarm# (794 to B4AG) — (1884, 1145) [ecoef. 1.883
188

T &fgq [
2 ] [
L BElgs A
t l 95 .
i q L
A EH— o
3 1 121 i
a ETE L
S ] [
3 ] [
4 ] [
Bl e L
2 l 254 [
z ] i 43 [

@l TYgT ' RV NPT T} ..JI. . : .

198 zoE EEE! 488 EEE @@ TEE 508
1ASS SPECTRUM Data File: 4PCPR3IV.LOAT 15-DEC-99 18:87
Sample: 4P%XCP 208hg IMJ:388 DE—1ht 1HB(3)-30-358 4@kpo
2T "11°@1° EI (PoZ.) GC 2232.7¢ BP: miz 67.8008 Int. 2.5288 Lu B.08
Scanft (811 to 8457 - (1822, 1118) L[cosi. 1.881
a8 & = [

2 R 3 L
1 =84 cc -
= 1 93 i
t 4 L
L 1 95 L
] ER F
A ] 187 =y [
kel EEGE -
g 1 69 7P 135 145
o ] [
4 ] [
B 2H+ 115 1451
A ] 5f c =15 3
ST 1 T 11 = O, L

Ll L L e L T L T L L LT L

58 88 188 128 14@

Mnsz

40%CPs El



GCIMS
GC/MS/EI

DI-Negative/Cl CPs

DI

T2 —MAR - 1 Z2Ess

Is.5856 Lo @.2a

Cr3023CTT 0Cwctl Pl

s7a

so9

=1=T=1

[T ARTA
55

{70 CPs

0030QICTD 0Crelr0D

GC/IMS

=27
<5 =
\ =292 f=
p=g =y}
=8
LT wwE L “IMI
cCBee =5 =

CPs DI-Negative/Cl

DX-303

J&W

250

GC/ECD

LC/MS
GCIMS
LC/MS
APCI-Negative

DB-1HT
0.25

0.1p 15
100 2
300

300

2m
30

Cl/Negative
70

ECD

J&W DB-1HT

50 2 30 350 (10 )

270
5ml/min

325

DI-Negative/Cl CPs

ESI APCI

0.1 m

13m

350 (5 )

0.25

1.5min
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10083+ - -

100

CPs APCI-Negative

ODS HPLC

ODS

150mm

CPs

CPs

50mm

18

CPs

50

50

60

40 CPs 70 CPs

ODS

i
|
|
|
1
i
|
ol
|

[

S0edy,

] SO

25“0‘ T “27,5‘ T

174

JeF

Jik]

pall

13

0

nin

i

puli

15 1

100

2.1mme¢ x 50mm

GL Inertsil C8



‘\mm\\\\\\w \\\\\\\\\\\\\\\\ =
CHEE N 3
) -
L ;
‘ls‘w “““ ““““““ [ =
Bl .

O S S -

2.1mme x 50mm

GL Inertsil C4

It

100k
Sl
i

Int.

Ok

U A S A - R

(e

i3

1

Nucleosil 7C2  2.1mm¢ x 50mm

CPs
->100

10min

50

GFC HPLC

ODS

GFC

40 CPs 70 CPs

GFC

10

50mm

HEEC

"5

40%CPs

TO%CPs

IEEC

I

EAS

X

TS

Jricci. oo

Int.

32, 5e6

0. UeS—E

27.5¢6 ]

SCAN

CPs

Mspak GF-310

40 CPs 20pag/ml

10 GFC

g/ml

70 Cps



GFC OoDS

50
GFC

GC/MS HPLC

CPs

14

12

MS SIM

SIM
40%CP  [M]
[M]

[M]
[M]

GFC
CPs

30
60

11 CPs
34amu
TIC
1 -
H=1.008
70%CPs
(M]

[M=1]
M 1]

70%CP  [M+1]

M 1]

CPs

SIM

¥C1=34.969

70 CPs

50

GFC
LC/MS

[ ]

CPs

%7C1=36.966
0.4Da

m/z
70%CP m/z
40%CP

M H]

Int. o
178000 4 O C P
1800007 S
125000
100000
16000

S0000-4

260004
o 07, 80 436,00

428

46710 '

460 4is

M‘fuéé{ﬁu 587 955 FLU
624 5

p3a 15

549,70
528
51477

11 _fan
40215

453 194

sin 626 80 815 H00 ) a0

54 i

67

426,26
To1. 70
T11 40

(fiitet s 77150

e oo i2e a0 g 'z

nt. ]

400004

“1 70 CPs

300004

25000-]
012,18
00003 900,50 ||

1500055410 47 19

10000

G000

iy
107505

1646
ggg 007 95 53

984

950, 35 1080

944 35 04,35

1025 1050 1078 1100

111408

1125. 00

128
142, 1102.00

174,25
120795
1226.95 1300 35

128 150 1ig 1200 1226 uiz

APCI-Negative

3rCl



Tl
5
5
5
5
B
3
3
6.

LIt

Jred.om

1 40 CPs

J]

8, 562, 576, 610, 624, 658,672
(A14, 34, 14, 34, 14, 34 ,14)

F13

5.0

26, 0050, 00)
42, 0050, 00)

m/z 984, 988, 1032, 1046, 1080, 1094, 1128, 1142

(A14, 34, 14, 34, 14, 34 ,14)

12 CPs
4 CPs LC.MS
40 CPs 70 CPs

22 41 5 480.2 22 27 19 955.6

22 40 6 514.1 22 26 20 989.6

22 39 7 548.1 22 25 21 10235

22 38 8 582.0 22 24 22 1057.5

22 37 9 616.0 23 29 19 969.6

23 43 5 494.2 23 28 20 1003.6

23 42 6 528.1 23 27 21 1037.6

23 41 7 562.1 23 26 22 10715

23 40 8 596.1 24 31 19 9837 o
23 39 9 630.0 24 30 20 1017.6

24 45 5 508.2 24 29 21 1051.6

24 44 6 542.2 24 28 22 1085.5

24 43 7 576.1 25 33 19 9977 o
24 42 8 610.1 25 32 20 10316 o
24 41 9 644.0 25 31 21 1065.6

25 47 5 522.2 25 30 22 1099.5

25 46 6 556.2 26 35 19 10117

25 45 7 590.1 26 34 20 10456 o
25 44 8 624.1 26 33 21 10796 o
25 43 9 658.1 26 32 22 1113.6

26 49 5 536.2 27 37 19 1025.7

26 48 6 570.2 27 36 20 1059.7

26 47 7 604.1 27 35 21 10936 o
26 46 8 638.1 27 34 22 11276 o
26 45 9 672.1 28 39 19 1039.7

27 51 5 550.2 28 38 20 1073.7

27 50 6 584.2 28 37 21 1107.6

27 49 7 618.2 28 36 22 11416 o




M [M-1] [M+1] -
40%CP 10.1 10.1 7.6 9.3
70%CP 3.3 10.6 35.3
Pg
M+l *cl el 1 M+2  [M-H]
LC/MS
<1
APCI-Negative [M]
2,7- -0- IS
IS
CP IS
+
Astd A Aadd
IS 590021 595582 629351
40%CP 427382 0 425461 99.6 93.3
70%CP 335616 0 338914 101.0 94.7
+
Astd A Aadd
IS 590021 654642 653320
40%CP 427382 131545 559858 100.2 90.6
70%CP 335616 35984 353909 94.7 85.6
+
Astd A Aadd
IS 590021 693225 666565
40%CP 427382 0 464287 108.6 96.2
70%CP 335616 0 338132 100.7 89.2
= (Aadd-A)/Astd>=<100 IS
><10"°
28 Apr 02|28 Apr 02|28 Apr 02(28 Apr 02|28 Apr 02]29 Apr 02 V%
3:05am | 7:46 am [12:26 pm| 5:06 pm | 8:55 pm | 12:19 am °
IS 3.36 4.10 3.63 3.68 4.09 453 3.90 10.9
40%CP 4.10 4.13 3.90 3.92 3.62 3.63 3.88 5.7
70%CP 3.04 3.12 3.19 3.16 3.10 2.95 3.09 2.8




CPs

50mi

(509)

CPs 13

CPs

14

CPs
O CH3CN : %
O Hexane . / W CH2CI2
H mcH2c ||| M % B CH3CN
O Acetone /
40 CPs 70 CPs
13 CPs
CPs 14
10:50 40 CPs 917 70 CPs 949
100
90
80
70
60
50 840 CPs s
m70 CPs
40
30
20
10
0

tontss N chicanss

T f T T T T T
[REN i 1500 i 2500 a0 00 40500




CPs

CPs

14min

ml 40 CPs 86.4 70 CPs 912

115 13.5min 15 15

18 20min
PCBs PCNs PCTs PAHs

CPs

80
70
60
50
40
30
20
10

[Ohronato]  TIC  t-Sosle © Abumdance(t)

——40 CPs —=—70 CPs o “ULLMW
M ngdu

ava et 101

/ >< \ e L 12-14min

et

A
[ AN

L N,

10

11

12 13 14

14-16min

setts

16-18min

o120

18-20min

B WL

et ; : .

T T T
RI- 10300 15300 i 2500 00 a0

T T
i 50

15 CPs

Compounds

10min

n-Paraffin >C17 CPs 40%Cl Di(2-ethylhexyl) Adipate

12min

n-Paraffin <C17 CPs 70%Cl o-Endsulfan Diisopropylnaphthalene
Tetraphenylethylene Tetraphenyltin

TBP TCPP-23 TNAP CRP ODP TBXP TOPTCP TBPP OPEs

Di-i-BP Di-n-BP Dipent-P BPBG Dihexyl- Benzyl butyl-P Di(2-butoxy) Phthalate
Dicyclo-P_DihepP DEHP_Diphnyl-P_DinonyP Di-n-octyl Phthalate Pesticides

14min

PCBs Biphenyl PCTs Terphenyl 4-Nitrotoluene HCHs Chlordene Heptachlor

Aldrin  Octachlorostylene Oxychlordane Heptachlor-epoxi Chlordane Nonachlor
DDTs NIP Dieldrin Endrin 3-Endsulfon Endsulfan Sulfate Methoxychlor

Mirex Stylene-Dimers&Trimers Dimethylnaphthalen,Benzophenone 1-Phenynaphthalene
Triphenylmethane Reten 4-Benzylbiphenyl Tetraphenylene p-Quaterphenyl

TEP TAP TCEP TCPP-1 TPP TDBP OPEs DMP Dimethyl tere-Phthalate

DEP Diethyl tere-P Di-iso-Propyl-P Di-n-propyl-P Diallyl Phthalate Pesticides

16min

PCNs Naphthalene 1-Naphthol 2,48-TCDF Dibenzofuran Dibenzo-p-dioxin PBDEs
Stylene-Dimers&Trimers HCB Acenaphthene Fluorene Dibenzothiophene Phenanthren
Anthracene Fluoranthene 2 3-Benzofluorene NAC Fthalide MPP-sulfoxide

18min

Kepone Benzo[c]cinnoline Anthraquinone Pyrene Benzo[a]anthracene Chrysene
Triphenylene Naphthacene Benzo[b+j+k]fluoranthene 3-Methylcholanthrene
Dibenz[a hlanthracen

20min

Benzo[a]pyrene Benzo[e]pyrene Perylene Indeno[1,2,3-cd]pyrene Benzanthrone

22min

Benzo[ghi]perylene Anthanthrene Naphtho[2,3-a]pyrene




CPs
CPs

16

10
10ml

120.0
100.0
80.0
60.0
40.0
20.0
0.0

SUPELCO

040 CPs
W70 CPs

Hex
0-5ml

10%Ac
10ml

CH2CI2
10ml

Hex
5-10ml

CPs

16

17

120.0
100.0
80.0
60.0
40.0
20.0
0.0

SUPELCO

040 CPs

W70 CPs

Hex
0-5ml

10%Ac
10ml

CH2CI2
10ml

Hex
5-10ml

arb

17

PAHs
Carboxene-1000

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

Envi-Carb 250mg)

040 CPs

Hex 10ml

W70 CPs

50%Ac
10ml

CH2CI2
0-5ml

CH2CI2
5-10ml

18

10

Waters

100.0
900
800
70.0
600
500
40.0
300
200
10.0

0.0 =

Hex 10ml

CH2CI2
10ml

5%Ac
10ml

10%Ac
10ml

040 CPs
W70 CPs

10ml

SUPELCO

120.0
1000
800 r
60.0
400 r
200
0.0

CH2CI2
10ml

10%Ac
10ml

Hex
5-10ml

Hex
0-5ml

@40 CPs
W70 CPs

70

CPs

Env-C
18

Carboxene-1000 200mg

100.0
900 r
80.0
700
60.0
50.0
400 |
30.0
200
100
0.0

CH2CI2  Acetone
10ml 10ml

Hex
5-10ml

Hex
0-5ml

040 CPs
W70 CPs




CPs

CPs CPs
CPs
19 CPs
CPs
03 03
025 f 025 f
o 02 [ 02 |
| @ 40%CPs- = @ 40%CPs-
015 B 70%CPs- S0 m 70kCPs.
01 r 01 —
005 . 005 | .
0 0 ‘
19 CPs IN KOH 80
SCAN CPs
CPs
20
21 40 CPs
70 CPs
22
40 CPs 70%CPs 9/g
Int. {TIC

20




S00e3

-
=
=
a
g

ElILE

. T

Fo 1 LI e

. T

100a:

=
o
i

1Z50 1500 1750 [T

40 CP

21 40 CP

Inte 3 103§ .50
15000

IBR2.1%

I05.75

nge.3g5 129780

12500

$0.70
1000ia .3 1384

1353 .p0

1938.35
y14zi=s] hogsl e
h i

1750 wiz
Int. _':
1
.i
1
!5“?3%
.i
1
1
5003H
25003]
]
1
- |
SRR 250 500 1500 1750 nz

22 70 CP



32

9/g CPs

33

Mo/l

MSD1 600, EIC=500:700 (CPOS13\LCMS0007.0) APCI, Neg, SIM, Frag: 70
2600

2400

2200

2000

1800

1600

1400

40%CPs

23004
21004
20004
1900
1800

1600

70%CPs

12

23 CP

40%CPs 0.6juag/ml 70%CPs 0.15pag/ml

MSD1 600, EIC=500:700 (CPOS01\LCMS0011.0) APCI, Neg, SIM, Frag: 70

5000
4500
4000
3500
3000
2500
2000

15003

Vo
2 4 6
MSD1 1050, EIC=900:1200 (CPOSO1\LCMS0011.0)  APCI, Neg, SIM, Frag: 70

2400
2200
2000
1800

1600

1400

40%CPs

24

'MSD1 600, EIC=500:700 (CPO509\LCMS0011.D) APCI, Neg, SIM, Frag: 70

10000
9000
8000
7000
6000
5000 3
4000
3000
2000
L R T

MSD1 1050, Eic=000:1200 (CPDSOQ\LCMASUDU D) APCI, Nez‘ SIM, Frag: 70
4000
3500
3000
2500
2000

1500

40%CPs

70%CPs

mi

mi




'MSD1 600, EIC=500:700 (CPO511\LCMS0022.D) APCI, Neg, SIM, Frag: 70

5000
4500
4000
35009
3000
2500 4
2000 4

1500 4

40%CPs

2 4 6
MSD1 1050, EIC=900:1200 (CPOS11\L.CMS0022.D) APCI, Neg, SIM, Frag: 70
4000

35004
3000
2500
2000

1500

70%CPs

26
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MSD1 600, EIC=500:700 (CPO511\LCMS0041.D) APCI, Neg, SIM, Frag: 70
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MSD1 600, EIC=500:700 (CPO51T\LCMS0033.0)  APCI, Neg, SIM, Frag: 70
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Analytical Method for Long-Chain Polychlorinated Paraffins(CPs, C24)
in Environmental Samples by LC/MS

Abstract
An analytical method was developed for determining of residue of polychlorinated paraffins(CPs, C24,
40%&70% Chlorine) in water, sediment and fish by LC/MS(APCI-Negative).

[Water]

A water sample was extracted twice with dichloromethane. The extracts were dehydrated with anhydrous
sodium sulfate and then evaporated to dryness. The residue was dissolved in 2ml of acetone and applied to a
gel permeation chromatography(GPC, CLNpak PAE-2000, 5%CyclohexaneAcetone, 4ml/min). CPs was
eluted in the range of 11.5 to 13.5 minutes. The CPs fraction was evaporated to dryness. The residue was
dissolved in 1ml of hexane and applied to a silicagel cartridge column (2g) and then eluted with 10ml of
hexane(first fraction) and 10ml of 10%acetone-hexane(second fraction). The second fraction was evaporated
to dryness and dissolved in 0.5ml of methanol and analyzed by LC/MS-SIM(APCI-negative).

[Sediment and Biological sample]

A sample was extracted twice with acetone and dichloromethane. The acetone extracts were evaporated to
about 10ml and extracted with dichloromethane. The both dichloromethane extracts were dehydrated with
anhydrous sodium sulfate and then evaporated to dryness. The residue was dissolved in 10ml of hexane and
extracted twice with 50ml of acetonitrile(hexane saturated) . The acetonitrile extracts were evaporated to
dryness and dissolved in 100ml of hexane. The solution was washed 5 times with 5ml of concentrated sulfuric
acid and washed twice with 30ml of 5%sodiumchloride. The solution was dehydrated with anhydrous
sodium sulfate and then evaporated to dryness. The residue was dissolved in 2ml of acetone and applied to a
gel permeation chromatography(GPC, CLNpak PAE-2000, 5%CyclohexaneAcetone, 4ml/min). CPs was
eluted in the range of 11.5 to 13.5 minutes. The CPs fraction was evaporated to dryness. The residue was
dissolved in 1ml of hexane and applied to a silicagel cartridge column (2g) and then eluted with 10ml of
hexane(first fraction) and 10ml of 10%acetone-hexane(second fraction). The second fraction was evaporated
to dryness and dissolved in 0.5ml of methanol and analyzed by LC/MS-SIM(APCI-negative).

Water
Water Extract Drying Evaporate Dissolve Filtration ——
NaCl 50g CH,CI2 100,50ml Acetone 2ml
— chromatography Silicagel (2g) —— Concentrate — LC/MS
CLNpak PAE-2000 1st:Hexane 10ml 0.5ml Methanol APCI-Negative
5%CyclohexaneAcetone 2nd:10%Acetone-Hexanel0ml(CPs)

(CPs  11.5-13.5min)

Sediment and Biological sample

Sample 20g — Extract — Evaporate [~ Extract Drying —— Evaporate —

Acetone 50ml x2 (Aceton) CH,CIl, 20ml x2
CH,CI2 50ml x2

_| CHCN . _Hexane Evaporate |—{ Dissolve — Wash +—— Drying|— Weter
Partition
Hexane 10ml (CH3CN) Hexane 100ml Concentrated Sulfuric acid

Acetonitrile(Hexane saturated) 50mix2



