ALE, Ads, 428, 4, A%
ISHGFATE FAH7FATER
8 o
NFAFGTEL Auptexae] ANWEAR &ole F4o| ZF E2AEA WEH AT ISR

3 .1}01-'5‘}_1_;(]— E5HAE 2 AEA
StuAl EEF dEA2(LF
A ARl A phenyltin® ¥ &

s
dFoz g a gl %*%}“MW A7 FA ST 2AEF

4 =8 34 2 AFEAsRLH, A& A 4TS
9 A77 2@y e ADHE EAAC XFHHE €

g AYslne 25 ZE£TA oty & 2RO, butyltin %4 AR AzHAY. B
2848, &=, 94d AW tributyltin (TBT)Y v 42 %-29 ng/g, 178-2458 ng/g,
47-236 ng/g HYE 2Qul TBT LEY 3703 EX:= HH‘%%—P% LA #Ho] glgied,
F77 AAY o AL AYstne Fd JUFez & g& BRAY. ¢4 d5d F
9 YEAAE 117] HAFANA BT @F=Gon, dudr1Zdo] AFE 47.9-107.8%9 HAE A
o}

shot
<!

o mx X off
4
>§i£ O}F

g3
o5
ks

A B

F71FA5EES AGH o2 QFsHA ol 8H T A= F71B5STFES Sl
th olE HEEL AT 5422 st FAEA(biocide)Z BHAIE HolgH
a2 FOAME Mute] BexRd AAR 29 EHFEFA(TBDL A% MR

A ABoA Jge vlHE o] WHAWA, 1980““41 FH AdFodM s FE3
03 ALL FAST Y= ARo|L) o]E FFEL HFE9 BX F ppb FF0|
A AATE S4Y ARL AT B ofd, ppt FEANE LFFIA AT
HARAN R A7)7h dede BPHE Josle Ro2 nuse) Yok F
WolA e TBT FEEQ AHgol] g A7 A8 tiste] 2000858 @4
Hog APHmort, FAl o]F] I dAcks) TBT L@@zl el B

A AR Y 2 EANT SHBY AN AR W A7 Bz
Borutol A TRBT LE83L wd|nR 9o, d)(Thais clavigera)d9)
3}

EAx JEE 2] o)F HEEBo] 4B WAE 9FL Lohiuz e

O-"L‘E.

A4 van Veen IHE 01&5}"% AFsPgem, AA
H HHE ANEF ¥ EF 2 cm? HAES 49 o4t frIFAsFEY

- 25 -



4L 5470 ARFT F 1770 FoZPANA £4& sglen, APHsE AX 54
A AN E A F78HH(Fig. 1).

ojuisif{ AlEE 2001d 9¥F 11¥€d FAHA A2 $xlo wa AHAEFASG
(Fig. 1). %715 ’SIZGH? MY 93 HZ(Crassostrea gigas) AEE AA1-4,
6, 8, 12, 15, 169 F 97 AANA TEA|0) AL Gutsfglofx EL o] 8319
Zt AA@olA 50vte] el ASE AFsIS. W2 (Thais clavigera) NEE
AW 5-159 F 1170 AACA 2001d 1193 20023 1€ 22X ARG
(Fig. 1). digrgle F2Alo] Aty ¢hitsfiQiol Al AL o] &8t AMFsPH,
o FRFolA 507tE] W99 AEE ARG AFE FEAEE @FN =&
olojo]22 YFAIA AFAR s en, QEED E4o|A7A -20C ¥F1
oA BFIHAUH.

7154 3FE 4

AEZAL F7]FA 5T EY 4L Shim (20002)¢] WYL wgion, HA-A
2 A% e AAHL A 9L S5PAR olFAFHT: 1) AMEY AAFY (acid
digestion), 2) €"3% (solvent extraction), 3) XA 3} (derivatization), 4) &
A} (clean-up), 5) 717]1¥4] (instrumental analysis).

RAEA SARE ZAFE Tekmar tissuemizerZ FA35I1 50mt ZHYZ=Z
L3 AR HE) 5.0010.01g8 dol F71F48EZ S FXg e AH83t, &
Fulw 390 #A%E AR 2.00:0.01g2 €ot AFHF SA AH8dd. AE
ANE7t 97 QAR F) WEEFEA2A tripentyltin (0.8ug as chloride)& 2
e & 50% (v/iv) @A 10mt 2o 30¥3 AT H$A7F BUE 0.1%
tropolone®] ¥ dichloromethaned 20md 23, vortex® 4 ¥ 3AIF F9
FEojEth. $2d AEE 4000rpmolA 1083 9488 A F 2wy F714
)FS 15m 8 Add &4 BT ARRY FE2AL ALTkE oA
252 FFHE Q74X §9E dRd ¥ n- ‘ﬂ]"} 2E Hol §vE A3Ag
o 7)o 2M propylmagnesium chlorideE 25044 ¥ 15%3} vortexZ 4ojF1
2087 BA Tk 0.4N 3L 4m B7VeHYo ‘5}*6—'6}7‘] 922 propylmagnesium
chloride® FA43A1Z Fo] 4000rpmoiA] 1023 A4S F F71 895 S 4
mle) n-PA-E& ALL3Etd 12g activated florisil columnol EHAI Y. AHAE A
g8 AAVlE oA LB F U AEER FEFAY F, YFBEEFSZE
tetrabutyltin (40ug)< 23 GC-FPD (gas chromatograph - flame photometric
detector)2 EAJgt} GC-FPD9 299z 2 EAe] AA2)(Quality assurance
and quality control) A&%E Shim (2000a)°] 21 ¥} 31t}

HAEo AS FHAZE HIFE 5g& FdA2ew, AHAAAGAA activated
florisile NEF 2 g& AHES AL Astas JE2XY B4R T4 3A
stoll A3

|°l
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7173 E EAHY AIEE 98 ZP3FAFA (NIES; National
Institute for Environmental Studies)®} 7FY™; National Research Councilol4]
299 FEEA(reference material; NIES-11 and PACS-1)¢] E48 %3 &9l
gt EE FEE SEENLE JAANRE A 5T T FHLAEY FEng
Sn/g dry weight)2 435t EA39 .

7R A &, g B4 JeEAS 7/1”“3} 7/1‘41 BEZAL sperm ingesting
gland®] 52 ¢E FEIH. GFPHAAN GFHoR #HE MAF FRY

':3_-— YEA2TL BEdE AAZE @Esd. A7 dads 3

71E A7 E Ads) 3 F, o222 0.01mm HH7t
71580, & AN AR R FAAN FRY AZ77F L@
B 4R HESS dEAL BEEE AT 2 AHNY JdxAX ARE
B3zl sty oo 2oz A7) Ao XS (relative penis length index;
RPLDE A4ttt

RPL index (%) = (FMPL/MMPL)x100

where FMPL: Female Mean Penis Length
MMPL: Male Mean Penis Length

247 % E9

HEE 9 FAREE L9

FET e F5478F FAAA EFEHAES AFHseH, 2 F F2 174 A
X frIFASEES BHsT. BHE 170 AAEFT 148 BRA
butyltins(BTs) 8&E0] A&HA 20, phenyltins(PTs)S EE AHAHA A=3
A ol3te e BT FFHAHE 59 tributyltin(TBT) @ TBTY EHAEQ
dibutyltin(DBT), monobutyltin(MBT)&} 5= Z+z} v|@d&-29, vjdE-11, 0|4
£-34 ng/gd BAE B3UoH, 3| FIIFHIFEY F sEE VHE-74 ng/lg
o WS BYcHFig. 2). TBTY 2% FIA2A 239 FA 12, 17 L 5
Ao AT FA 42, 4694 Fuidoz ¥ &L 2Juh 9 control AA
olZtal & F Y' AA 549X 34 FUIFAdEEC] EF 9HE HUu AR
7 7ol AXT FA 22, 26 L BE MZF] X7 FAH 5, 1000 E TBTY
DBTE HEHA &kowl, MBTRo] A 22, 10964 @& $=2 FEHAT
EZSHAE F9 A3 TBT == vt Gegy g2 gy gl ghoj n)
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AN Audez we ge BYoy, INEIE ALBEY BAe| U Ao
AEELE

feu

A FFY IRE F F T o)A TBT, DBT, MBT7} AA8te AEE 9
o 32, 4, 64%= MBT7F 2 H|F € AA3YH. dHF s w2 MBT Hl-&2
A2 TBT FYZF 2 #d&°] 5F AKAHgH. F4T EFHHAE T9
TBT %7} $8vet o2 D47 EFHHEFY TBT v5¢% m B¢
(Table 1), & g9 T ZAXL7 AT £, &4 X, 53 52X 2 AA
By HA9pgdsE dA3 2e ¥FEE Bgon, dFBAHAA g F£F9
TBT =& Bt Hxy Q4o €€ Asw e di 52 Fds=E
A FFU YR gugr A 2 FFFel Mul =0z XMoo ¢Astn
AR Fownl, o Ao Hld] AFPojHe ol AT Jo] TBT LE 4

il
oz e Aoz AlsdY.

ojul | F F9 FUIFNAFE LFEF

olvl sl F 59 HVIFAAFEL Fs L Gl xY 03 97l ZWOM A4
o] FAt BTsy 7% #4€ 97} AA e
€ AAA AESA o3ty @S Btk olud) %‘—4 TBT DBT, MBT ¥
= 7Zbz} 178-2,458, 42-359, 14-122 ng/ge] ¥MHE B (Fig. 3). o7 F
o] TBTY FHEEE 28 ofgo] X A 6014 H1gk(2,458 ng/e)E B
on A% ogEo] YA FY BEFZE oA 500 ng/g o3 FHHoR
=L e ngon, Uox AAdME 333 ng/g °0lEe] Aoz Fe HL
noon Fout ulgzo] 9xe AA 15, 16914E 200 ng/gFITOeE s o
2 e 23T

olmizF AW IF BTFH 38E9 F 5% TBT, DBT, MBT7} aA 8=
v z}z} 74, 16, 10%2 HHERE U2 X 9&S R o) TBTY 4
fEom =& A2 A(lipophilicity)ol] 71U3te ALz, 71& Ao A (Shim et al,
1998) Yehd w3 A8 Wole & Btk ovisiF Fo TBT IFsEs
2 Aoy Bug FFo HFst= M (nd-2,870 ng/g) (Shim, 20000
2yt ole BT EFHAE Fo TBT v vlaagls Boe 4die=
e goz HAZIH YEAF Fo TBT/F EMlEHE EA49 zlold 23 Aoz
Atgd.

FAREE 0F ¥ 9EA>

é%oﬂ 23} = e (Thais clavigera)s TBT 2 TPTY =%
qe FA 4717 2@ s dEAX(imposex) @] U
EPAoH(Shim et al, 2000). Fokat 9ol F 1170 AFAA AL dsd F9
TBT, DBT, MBTY ¥%% Z+7} 47-236, 59-1,302, 38-1,179 ng/g BHE 2}

i)
2
o

2

ol

¥

B

ki

O{rt

5
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HTable 2). ©ig A9 TBT vx9 IREXE FFF0 AT A 139
oA 236 ng/g2 HUgL BJen, F BT 5= &2 FAlA 2,717 ng/gd
#< 2o oluidFst AWHA G FF 139L A B¢, F BT 559
Adge 2 F9 F BT ¥=% 7I7AE A 6dodM AE&Add b=
olmjiFol Hldte] TBTY &fste THol ¥ A= LA o™(Shim et
al, 1998), 2zAllx =¥ %%d 34 ¥5F TBT, DBT, MBTY H3FE
23, 44, 32%% TBT ¥=7t 70% o4& AAE ojefdfFoe € x& 2.

Breldy dEALE 2AR 1] B 2FAA @FHuNer, 29 Uxs
90-100%2 A9 2E GRAAN vebdtt FUAE71AoAFRPLDE ERHE of
F8) R dxA2e) BHPAYEE 47.9-107.9%9 FHAE HIh JExA2 2
AEY T A EXE FFY0] AXE A4 138(102.3%)H 423 o] 4
A A THA07.9%04 ZZt 100%E HE RPLI &2 R3on, nux 43
Auke) 5ol B AA 5, 6WdA 80%9E & RATh 1T AFFYN F
HHoZ JiE Al 9T AR 10, 11¥dME EF 78%9] #E Row,
Uex A3 9, 12, 14H0)ME F 48 - 67% WA FAHE Rojtrt, FA 15
HAA 20.9%2 7HF #e & B3vh ¥8 g GRY dxgx 2E A
£9 TBT ¥E3e %9 4##AC* = 0.6, p < 0.00DE RolT AUtk

Shim, W.J., JJR. Oh, S.H. Kahng, J.H. Shim and S.H. Lee, 1998. Tributyltin
and triphenyltin residues in Pacific oyster (Crassostrea gigas) and rock
shell (Thais clavigera) from the Chinhae Bay System, Korea. J Korean
Soc. Oceanogr., 33(3): 90-99.

Shim, W.., JR. Oh, S.H. Kahng, J.H. Shim and S.H. Lee, 1999. Horizontal
distribution of butyltins in surface sediments from an enclosed bay,
Korea. Environ. Pollut., 106: 351-357.

Shim, W.J. (2000) A study on the environmental contamination and
toxicology of organltins in the marine environment of Korea. Ph.D
thesis, Seoul National University, Seoul, 263 pp.

Shim, W.J., S.H. Kahng, S.H. Hong, N.S. Kim, S.K. Kim and J.H. Shim, 2000.
Imposex in rock shell, Thais clavigera, as evidence of organotin

contamination along the coast of Korea. Mar. Environ. KRes., 49:
435-451
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Table 1. Comparison of tributyltin concentration in surface sediments from

coastal areas of Korea.

TBT concentration

Location (ng/g dw) Reference
Min - Max Mean%SE
Ponang Bay (2 = 9 15 - 2730 | 61341057 Shim (2000)
Pusan (= 10 26 - 13300 | 1819+4055 '
Okpo Bay (2 = &) 16 - 2360 355+683 "
po bay 495 - 11700 | 5379+4921 "
Kamak Bay (o = 10) "
Mokpo area (7 = 13) 419 8£5
33 - 342 55196 "
Kunsan area (n = 10) "
_ nd - 21 77
Chunsu Bay (2 = 9 "
Incheon North Harbor (2 = nd - 4 04£1.3
6 16 - 375 861142 "
Chinhae Bay (n = 60) i d_-32§ 6100185;7 Shm’}‘}ﬁi aléu(dlggg)
Kwangyang Bay (n = 17) study

Table 2. Summary of imposex and butyltin concentrations in gastropod

Site Number of FMPL> MMPL® % Female  RPL index @ TBT  BTs"
No. samples (mm) (mm)  of imposex (%) (ng/g)  (ng/g)
s 25 9.95 12.26 100 812 111 710
6 30 12.37 13.44 100 92.0 143 1040
7 30 1325 12.28 100 107.9 139 935
8 27 9.85 1131 100 87.1 186 463
9 30 6.28 10.64 100 59.0 122 519
10 24 9.02 11.45 100 78.8 170 437
11 25 8.22 10.42 100 78.9 80 395
12 30 6.01 12.67 100 479 104 393
13 20 12.60 12.30 100 102.3 236 2717
14 20 5.82 8.71 100 66.8 56 271
15 27 2.16 10.34 90 20.9 47 144

*FMPL: Female mean penis length
"MMPL: Male mean penis length
‘Sum of mono-, di~ and tributyltin concentrations
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Fig. 1. Location map of surface sediment
(small circle) and shellfish (large circle)
sampling sites
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Fig. 2. Concentrations of butyltin compounds in surfaces
sediments from Gwangyang Bay
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Fig. 3. Concentrations of butyltin compounds in oysters
from Gwangyang Bay
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