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AbsO㎜ot

　　　For　the1953－1975time　period，pooled　fish　samples（goby）from　the　Tokyo　Bay　md　Tateyama

Bay　were　malyzed　for　poIych1orimted　dibe㎜lo－p－dioxi㎜and　dibenzofura鵬（PCDDs／DFs）md

dioxin－1ike　polychlorinated　biphenyls（non－o〃乃o－md　mono－or肋o－substituted　CBs）。The　results

indicate　that　the　total　ooncentmtions　of　PCDDs／DF畠and　dioxin－1ike　PCBs　in　goby　coll㏄ted　from

Tokyo　Bay　were　increased　f正om1953to1970．However，in　fish　samples　from　Tateyama　Bay，the

total　concentratio㎜of　TEQ（ΣPCDDs／DFs－TEQ＋　Σdioxin－like　PCB昌一TEQ）were　in　dedine．

This　d㏄1ine　tendency　in1975might　be　due　to　differences　in　the　samp1ing　area　be1ween　Tokyo　Bay

md　Tateyama　Bay－1n　fish　samp1齪from　Tokyo　Bay，the　residue　profiles　of　PCDD／DF　congene正s

were　fomd　to　exhibit　similar　temporal　fluotuation　f正om1953to1970．

1．Imt『odlIcti0皿

　　　PCDDsのF昌are　not　manufactured　on　deliberate1y　purposel　however　th㏄e　toxio　compo1』nds

a正e　chemical　impurities，unilltentioml　by－products　of　industrial　processes　iwoMng　c111orine，or

bu正ning　of　o正ganic　matter　in　the　p正esence　of　chlorine（Buserε～1・・1978；Rappe勿蜆ム・1979）・On　the

otherhan｛dioxin－likePCBsentertheenv虹o㎜entfromtwopotentia1sourc跳；co㎜ericalPCB
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Table1．Details　of　fish　samples　from1953－1975．

Sample Common
Sampli㎎area Samp1i㎎

Analyzed Weight
Le噌h

Fat

code name Year art Cm ％
G53S2

Goby［41 Tokyo　Bay
1953

“仙o1e 15．6±5．1 12．3±1．1 5．6

G57S3 Goby［41 To㎏o　Bay
1957 Whole 17．6±6．7 13．1±2．1 10．8

G63S4
Goby　r41 丁的o　Bay

1963
“伽o1e 10．6土5．5 10．6±2．8 6．9

G70S7
Goby［51 Tokyo　Bay

1970 Wole 9．5±2．5 11．2±1．1 9．0

G75S9 Gobパ71 Tateyama　Bay
1975 Whole 9．2±3．6 ユ0．1±1．3 8．5

Fjgu∫es　j皿braoke1s工］jndjcate此e　number　of　san－P工es　poo］ed．Fjgu∫es　m　braoke1s［］］nd，cate此e　number　of　san－p工es　poo］ed

Fig．1．S田mpli皿g］oc田tioIls　i皿To㎏o腕y曲皿d　T副他y田㎜3b田y・

standards，　畠piked　to　the　hexane

extractprior　to　sulfuric　acid

tre刎men一．　FraOtiOnatiOn　　WaS

carried　　out　with　　an　　aotivated

snica－gel　colu㎜岬kogel　S・！，

Wako　Pu正e　Chemical　Co。，Japan）

and　a皿　alumi皿a　coh㎜
（A1uminiumoxide90Merok1076，

Germany）．　In　the　cha正coa1－

impre即ated　島i1ica－9el　mixtu正e

column　OVako　Pure　Chemica】Co・，

Japan）fracti㎝ationstep，池orbed

PCDDs／DFs　and　dioヌin－like　PCBs

we正e　eluted　into－wo　fmctions．The

first　fraotion，　eluted　with　25％

dich1ommethaI1e　　in　　hexane，

consisted　　of　　mono－or励o－

substituted　CBs．　The　seoond

fracユion，e五u蛇d　w舳士oiuene，oomprised　PCDDs／DFs　md　non－or肋o－subs砒uted　CB畠．

　　　　Identification　and　qumtification　of　PCDD／DF　homologu誌and　non－o肋o－and　mono－o舳o－

substituted　CBs　was　perfo正med　by　high－Iesolution　gas　chエomato町aphy（H帥1ett　Packard6890

Series）／high－reso1ution　mss　spectrometry（Micromass　Autospec－Ultima）．The　HRMS　was　operated

in　eIeotron　impact　md　sdected　ion　monitoring　mode　at　a　resoh』tion　R｝10，OOO（10％vauey）．The

separati㎝of　PCDDs①Fs　was　achieved　usi㎎a　HP6890instrument　equipped　with　DB－5（J＆W

Soien㈹o；O・25㎜i・d・×60m1e噌h）1ndDB－17（1＆WScient皿ic；O・25㎜i・d・×60mle噌h）

co11mns　with　splitle畠s　md　solvent　out　mode．Gas　c㎞omatographio　sepamtion　of　non－o〃加・

（1UPAC＃77・＃81，＃126and＃169）and　mono・o〃o－substituted　CBs（mPAC＃105，＃114・＃1181

＃123，＃156・＃157，＃167a皿d＃168）was　car正ied　out　on　a　DB－5oapillary　columI1・Before　ana1ysis・

1ヨC－labe1led1，2，3，4－TeCDD　and1，2，3，7，8，9－HxCDD　were　added　for正ecovery　estimation・
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pgTEQ／g　in1970．The　total　TEQ1eve1in　Tateyama　Bay　goby　wa畠3．14pgTEQ／g　iI11975．

　　　The　mtios　of　diox㎞一肚ePCBs－TEQ　versus　PCDDs／DFs－TEQ　gl＝adually　hcreasedunti11963，

afte正which　a　decline　was　obsewed　unti11975，Figure2shows　the　incr㎝se　of　the　pmportion　of

dioxin－1ikePCB1－TEQ　to　the　tot1l　TEQ　concentmtio鵬，after　the　period　of　oo㎜eroial　PCB

production　in　Japan・In　the1970s，however，the　proportion　of　PCDDs／DF昌一TEQ　to　the　total　TEQ

ooncentrations　also　increased．
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　　　　　PCDD／DF　congener　profi1es　in　fish　samples　co11㏄ted　from1953to1975are　shown　in

Figure3．On　the　who1e，OCDD　in　goby　from1953to1975was　det㏄ted　in　the　highest　concentration

among　the　ana1yzed　PCDD／DF　congene正s．1n　fish　sa㎜ples　oo11ected　from　To㎏o　Bay，although　the

OCDD　concentration　in　goby　from1970was　lower　thm　that　from　the1950s　or1960s，the　tempo閉1

ohange　for　PCDD／DF　congener　p正ofiles　in　goby　was　not　signifioant．In　contrast，we　fomd　that　the

PCDD！DF　congener　profiIe　of　goby　collected　from　Tateyama　Bay　in1975differed　considerab1y

from　that　of　goby　sampled　from　Tokyo　Bay．In　pa正tioular，the　oontribution　of　TeCDF　to　the　total

PCDD／DF　ooncentrations　in　goby　co11㏄ted　f正om　Tateyama　Bay　was　ma正ked1y－ower　than　that　in

goby　co11㏄ted　from　Tokyo　Bay，

　　　　　1n　fish　sample畠from　Tateyama　Bay，we　found　that　the　ooncentration　of1，3，6，8－TeCDD　at

11％contributed　most　significantly　to　the　total　PCDD／DF　concentmtions，exoh］ding　OCDD　among

the　det㏄ted　isomers．Yamagishi勿切1．（1981）reported　that　the　herbicide　CNP（1，3，5－trich1oro－2一（4－

nitrophenoxy）bemlene）contains1，3，6，8－TeCDD　and1，3，7，9－TeCDD　as　main　components　of　its

PCDD／DF　impurities．The　herbicide　CNP　was　widely　used　in　paddy　fieIds　in　Japan，in　the　past。
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Recent studies have indicated that the sediment and soil of Japan were contaminated by PCDDS/DFS 

originating from impurities contained in CNP (Sakurai et al., 1996; Masunaga et al., 1998). Thus, 

we invcstigated the relationship between these isomer concentrations and the annual amount of CNP 

use(i in Japan (Pig. 4). The rcsult indicates that the residues of 1,3,6,8-TeCDD, 1,3,7,9-TeCDD, 

2,4,6,8-TeCDF and 1,2,3,6,8-PeCDD in goby were recorded from the 1950s and the level increased 

from 1970 to 1975. It is considered that the presence of thcse isomers in goby from the 1950s and 

early 1960s was due to combustion processes, whereas the increase tendency of the isomers in the 

1970s was affected by CNP. 
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Fig. 3. Profiles of iudividual congeners of PCDDS/DFS in goby from 1953 to 1975. 
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Fig. 4. Temporal trends of IS68, 1379.TeCDD, 2468-TeCDF and 12368-

PeCDD concentrations from fish samples and CNP used in Japan. 
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