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Distribution of Phthalate Compounds in Gwangyang Bay
and Seomjin River Estuary
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Abstract - Among the phthalic esters, di-butyl phthalate (DBP) and di-2-ethylhexyl
phthalate (DEHP), which are categorized endocrine disrupting chemicals, account for
up to 80% of the world production. Nine phthalic esters were quantitatively determined
in water and in sediment samples from Gawngyang Bay and Seomjin River estuary.
This might be the first report in contamination of phthalates in the marine environ-
ment of Korea. DBP and DEHP were detected with the high concentration and high
frequency, while the other phthalic compounds were below the detection limits. The
average concentrations of DBP and DEHP in sediment from Gawngyang Bay were 33.8
ng g”! and 67.4ng g on a dry weight basis, respectively. The concentrations in surface
water from Seomjin River estuary were in the range of 62.7~333.8 ng L ! for DBP and
25.6 ng L"~116.1 ng L! for DEHP. In sediments from Seomjin River estuary, DBP
ranged 9.1~149.3 ng g}, and DEHP 46.3~156.3 ng g !. Phthalic esters concentrations
found in Seomjin River estuary were much less than those in other rivers in Korea.
Distribution pattern of DBP and DEHP concentrations in Seomjin River estuary indi-
cates that both compounds are introduced to Gwangyang Bay through run-off.
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Fig. 1. Location map of surface sediment sampling sta-
tions in Gwangyang Bay, Korea in June, 2001.
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Fig. 2. Location map of surface water and sediments
sampling stations in Seomjim River estuary in
Qctober, 2001.
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Table 1. Gas chromatograph and mass spectrometer
operating condition for phthalate esters and adi-
pate analysis

Gas chromatograph condition

Column : DB-5(30m X 0.32m X 0.25 um Film)

Temperature program :
70°C (2 min) — 120°C [20°C min!] — 250°C (3 min)
[10°C min Y — 280°C (5 min) [20°C min™]

Carrier gas : He (40 kPa)

Injection port temp : 280°C

Injection mode : splitless

Injection volumn : 2ul

Mass spectrometer condition

Interface temp : 280°C

Scanning range : m/z 50~450

Ionization voltage : 70 Ev

Monitoring method : selected ion monitoring (SIM)

A7 H, FENE A3 ARe] YojFa 6ml 2
daloz 42 A7tk AA F AL JAE

ml2 FEAN GCEAE A% R 2FEL2 & 7
A3t YA F44vF A3 DBPe} DEHP 100 ng
27 Y3 FE Ry 1mlz A F GO/MSE #4
ok GC/MS 24 2712 235 2A A3 St

K

1. =gy olEY B4

zeiee|lE BAMe| 7P} -Fv':xﬂ;ﬁ—"* Ala HFY E
A A F2) 29 Qv zeiHolEr dj i Ee)
&8 4700 EATE EE AY 7]7] A oF, A7)
29k opdegl, ¥ Itz It AW d7] Fel=
ZAstar giet. webA] Zeeo)E ERS) 4 A
A Fo 29E £017] Y3 7sdt § AR AY
A7) A 9 A7) wde Has A 1A D
@ Ashg 4 4 skt P9 H4skeloh ok (Ritsema
et al. 1989). 9| & TAE A4 9 wHe) shie
E A8 EMA] solid-phase microextraction (SPME)
o djgt ol 7} #iks] AsE 3 ) o) (Luks-Betlej et
al. 2001; Prokuppkova et al. 2002; Aguilar et al. 1998)
olgdt WHE A =ZEMolEl o9 FAE HE3
A AstR] 23tz vt

2 AAME E Ags Ya-A432 (iquid-lig-
uid extraction), Bl A5 A8 Z&3324 (ultrasonic
g, ARAA Fo 29 Fol7)
2HAA B BE 7|FE AME] ¥lE

extraction)2-
L&l 450°C



50

Minseon Kim, Donghao Li, Wor Joon Shim and Jae Ryoung Oh

Table 2. Target analytes and ions for selected ion monitoring of phthalate esters and adipate

Analytes Eetention time Quan@iﬁcation Conﬁ'rmation Internal
(min) ion ion standard
Di ethyl phthalates (DEP) 9.636 177 149.0 1812
Di n-propyl phthalate (DPrP) 11.625 149 209.1, 191.0 1S1
Di n-butyl phthalate (DBP) 13.58 149.0 223.1, 205.1 IS1
Di n-pentyl phthalate (DPeP) 15.429 149.0 237.1,219.1 1S1
Di n-hexyl phthalate (DHP) 17.163 149.0 251.1,233.1 182
Butyl benzyl phthalate (BBP) 17.246 206.1 149.0, 91.0 206.1, 238.1 152
Di 2-ethyl hexyl adipate (DEHA) 17.593 129.0 147.0, 241.1 182
Di cycrohexyl phthalate (DCHP) 18.874 149.0 167.0, 249.1 182 -
Di 2-ethyl hexyl phthalate (DEHP) 19.131 167.0 149.0, 279.1 1S2
Di 2-butyl phthalate d4 (IS,) 13.58 153.0 153.0, 227.1
Di 2-ethyl hexyl phthalate-d4 (IS,) 15.429 153.0 171.0
Di n-pentyl phthalate-d4 (surr®) 19.131 153.0 241.1, 223.1
*IS: GC internal standard )
bSurr: surrogate standard for recovery correction
(x100,000)
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Fig. 3. Total ion chromatogram of (A) 8 phthalic esters and 1 phthalic adipate standard mixture, (B) blank and (C) sedi-
ment sample in Gwangyang bay. The assignment of peak are as follow: 1: di-ethyl phthalate (DEP), 2: di-propyl
phthalate (DPrP), 3: di-butyl phthalate (DBP) and Di-butyl phthalate-d4 (internal standard), 4: di-pentyl phtha-
late (DPeP) and di-pentyl phthalate-d4 (surrogate standard), 5: di-hexyl phthalate (DHP), 6: butyl benzyl phtha-
late (BBP), 7: di—ethylhexyl adipate (DEHA), 8: di-cvclohexyl phthalate (DCHP), di-2-ethylhexyl phthalate (DEHP)
and di-2-ethylhexyl phthalate-d4 (internal standard).
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Table 3. Concentration (ng g™! dry weight) of phthalate esters and adipate in surface sediments from Gwangyang bay in

2001
Stations

Analytes?®
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
DEP ND®* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DPrP ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DBP 88.5 285 274 39.7 61.6 127 53.7 439 25.1 30.1 26.7 02 196 486 372 285 585 174
DPeP ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DHP 108 ND ND ND ND ND ND ND ND ND ND ND 108 ND ND ND ND ND
BBP 129 ND 126 ND ND ND 148 ND ND ND ND ND 129 ND ND ND ND ND
DEHA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DCHP ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DEHP 441 12.0 29.1 222 208.7 39.5 39.8 46.0 481.1 284 353 04 194 816 248 225 36.1 258

2For abbreviation, see Table 2; "ND: not detected
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Table 4. Water temperature and salinity and concentratioa of di-butyl phthalate (DBP) and di-ethylhexyl phthalate
(DEHP) in surface water and sediment from Seomjin river estuary in 2001

Water (ng LY

Sediment (ng g™

Stati ) Temperature Salinity
ation o
DBP DEHP DBF DEHP O (%o)

RS1 333.8 25.6 149.3 156.3 16.3 0.0
RS 2 103.0 112.6 11.05 135.5 17.4 6.0
RS 3 78.8 116.1 9.13 115.7 18.5 14.5
RS 4 139.3 67.9 9.5 46.3 18.9 19.5
RS 5 164.1 43.9 40.5 57.8 19.0 22.5
RS 6 62.7 98.2 19.2 122.5 19.2 25.5
RS 7 143.0 111.2 13.4 114.2 19.2 27.6
RS 8 94.6 85.6 24.2 71.7 19.2 33.2
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