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Hygienic Chemicals Studies on Organotin Compounds (I1X*)
Content of Tributyltin and Triphenyltin Compounds in Fish and Shellfish (1994-1999)

Kazuko MIZUISHI®®, Yasushi ONOF ", Takasi AMEMIYAR®

Koichi ITO"®

and Masahiro TAKEUCHIP“®

A survey of tributyltin (TBT) and triphenyltin (TPT) compounds in fish and shellfish was performed from
1994 to 1999. The fish, 1059, were purchased from the Tokyo central market and consisted of groups : A)
cultured fish, B) bay or inshore fish and shellfish , C) offshore fish and D) imported fish and shellfish. The annual
averages of TBT in the samples were 0.02ppm in 1994 to 1997 and 0.01ppm in 1998 and 1999. In the case of TPT,
the annual averages were 0.01ppm every year except 1996. These values were 1/7-1/16 for TBT and 1/17-1/22

for TPT compared with the averages resulting from the previous investigation of TBT and TPT in fish performed
during 1989-1990. A law banning the production and use of TBT and TPT has been in force since 1991 in Japan.
It was evident that, following the restriction on TBT and TPT, their levels in fish and shellfish had decreased.

These decreases may reflect the banning of TBT and TPT use in marin environments in Japan.
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Table 1. Result of Cultured Fish and Shellfish
(annual average values : TBT/TPT, p g/g)

Table 4. Result of Imported Fish and Shellfish
(annual average values : TBT/TPT, p g/g)

sample No.  species No. TBT TPT sample No.  species No. TBT TPT
1994 31 10 0.03 0.01 1994 24 17 0.01 0.01
1995 29 7 0.05 0.01 1995 15 12 0.02 0
1996 30 11 0.04 0.02 1996 22 19 0 0
1997 42 12 0.04 0.01 1997 11 8 0.01 0.01
1998 37 10 0.03 0 1998 31 24 0 0
1999 35 9 0.02 0 1999 14 9 0 0

Table 2. Result of Inshore Fish and Shellfish
(annual average values : TBT/TPT, u g/g)

Table 5. Result of Total Fish and Shellfish
(annual average values . TBT/TPT, p g/g)

sample No.  species No. TBT TPT sample No.  species No. TBT TPT
1994 83 38 0.01 0.01 1994 194 86 0.02 0.01
1995 88 38 0.01 0.01 1995 203 90 0.02 0.01
1996 84 37 0.01 0.03 1996 193 98 0.02 0.03
1997 58 33 0.01 0.02 1997 155 76 0.02 0.01
1998 43 24 0.01 0.02 1998 159 85 0.01 0.01
1999 45 32 0.01 0.02 1999 155 85 0.01 0.01

Table 3. Result of offshore Fish
(annual average values : TBT/TPT, p g/g)

sample No.  species No. TBT TPT
1994 56 21 0.01 0.01
1995 71 33 0.02 0.02
1996 57 31 0.01 0.04
1997 44 23 0.01 0.01
1998 48 28 0.01 0.01
1999 61 35 0.01 0.01
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Table 6. Results of Cultures Fish and Shellfish (TBT/TPT, u g/g)
samples (No., range, average)

1994

1997

000 O (Seliora dumerili) (2, 0.00-0.14/0.00-0.02)

0000 (Pseudcaranx dsntex) (3, 0.01-0.23/0.00-0.02, 0.10/0.01)

000 (yellow tail, Siriois quinqueradiata) (3, 0.02/0.01)

0000 (Seliola, dumerili) (4, 0.00-0.03/0.00-0.01, 0.02/0.00)

0 00 (seabream, Pagrus major) (5, 0.00-0.08/0.00-0.01, 0.05/0.00)

0 00 (Epinephelus septemfaciatus) (1, 0.11/0.02)

0 O (oyster, Crassotres gigas) (5, 0.02-0.11/0.00-0.22, 0.06/0.05)

00000 (scallap, Patinopecten yessoensis) (6, 0.00-0.28/0.00-0.01,
0.12/0.00)

1995

0000 (Pseudcaranx dsntex) (6, 0.00-0.30/0.00-0.04, 0.07/0.01)

000 (sea-bass, Lataolabrax japonicus) (2, 0.00-0.14/0.01)

000 (yellow tail, Siriois quinqueradiata) (5, 0.00-0.16/0.00-0.02,
0.05/0.01)

0 00 (seabream, Pagrus major) (4, 0.01-0,16/0.00-0.05, 0.07/0.02)

000 (Epinephelus septemfaciatus) (1, 0.03/0.00)

0 O (oyster, Crassotres gigas) (6, 0.00-0.05/0.01-0.04, 0.02/0.02)

000 0O (scallap, Patinopecten yessoensis) (10, 0.01-0.09/0.00-0.01,

0.04/0.00)

1998

0000 (Seliora dumerili) (3, 0.06-0.35/0.00-0.01, 0.18/0.01)

0000 (Pseudcaranx dsntex) (3, 0.01-0.03/0.00-0.01, 0.02/0.01)

000 (yellow tail, Siriois quinqueradiata) (4, 0.01-0.05/0.00-0.04,
0.02/0.01)

0 00 (seabream, Pagrus major) (6, 0.01-0.09/0.00-0.01, 0.04/0.00)

00O (Epinephelus septemfaciatus) (3, 0.03/0.01-0.02, 0,03/0.02)

0 O (oyster, Crassotres gigas) (5, 0.01-0.13/0.00-0.01, 0.04/0.01)

00000 (scallap, Patinopecten yessoensis) (5, 0.00-0.08/0.00,

0.03/0.00)

1996

0000 (Pseudcaranx dsntex) (4, 0.01-0.04/0.00-0.02, 0.02/0.01)

0 00 (sea-bass, Lataolabrax japonicus) (4, 0.01-0.18/0.00-0.02,
0.07/0.01)

000 (yellow tail, Siriois quinqueradiata) (4, 0.00-0.04/0.00-0.03,
0.04/0.01)

0 00 (seabream, Pagrus major) (3, 0.03/0.00-0.01, 0.03/0.00)

0 O (oyster, Crassotres gigas) (5, 0.01-0.09/0.00-0.01, 0.05/0.00)

00000 (scallap, Patinopecten yessoensis) (8, 0.01-0.03/0.00-0.01,

0.02/0.00)

1999

0000 (Seliora dumerili) (5, 0.01-0.24/0.02-0.07, 0.06/0.04)

0000 (Pseudcaranx dsntex) (1, 0.12/0.01)

000 (yellow tail, Siriois quinqueradiata) (3, 0.03-0.09/0.00-0.02,
0.05/0.02)

0 00 (flounder, Paralichthys olivaceus) (1, 0.00/0.01)

0 00 (seabream, Pagrus major) (3, 0.01-0.04/0.00-0.01, 0.03/0.01)

0 O (oyster, Crassotres gigas) (5, 0.00-0.04/0.00-0.08, 0.01/0.03)

00000 (scallap, Patinopecten yessoensis) (8, 0.00-0.08/0.00-0.04,

0.05/0.02)
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000 (yellow tail, Siriois quinqueradiata) (4, 0.01-0.03/0.00-0.01,
0.01/0.01)

0 00O (flounder, Paralichthys olivaceus) (4, 0.01/0.00-0.01, 0.02/0.00)

0 00O (sea bream, Pagrus major) (5, 0.01-0.04/0.00-0.01,0.02/0.00)

0 O (oyster, Crassotres gigas) (4, 0.00-0.04/0.00-0.01, 0.02/0.00)

00000 (scallap, Patinopecten yessoensis) (8, 0.01-0.05/0.00-0.01,

0.03/0.00)
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Table 7. Results of Bay or Inshore Fish and Shellfish (TBT/TPT, y g/g)
samples (No., range, average)

1994
0 00O (greenling, Hexagrammons Otakii) (9, 0.00-0.03/0.00-0.05,
0.01/0.01)
00 0O (gtunt, Parapristipoma) (5, 0.00-0.04/0.00-0.04, 0.01/0.01)
0000 (croaker, Argyrosomus argentatus) (2, 0.05-0.06/0.02-
0.06)
000 0O (Psenopsis anomala) (4, 0.01-0.04/0.00-0.01, 0.02/0.01)
000 O (Scombrops boops) (1, 0.00/0.06)
0 00O (Hyporhamphus sajori) (1, 0.04/0.01)
0 00 (sea-bass, Lataolabtax japonicus) (4, 0.04-0.12/0.01-0.16,
0.08/0.06)
0000 (hairtail, Trichiurus lepturus) (1, 0.09/0.04)
0 00 (short-necked clam, Tapes (Amygdala) japonica) (2, 0.01-
0.02/0.00-0.14, 0.02/0.07)
0000 (Ubagai) (1, 0.04/0.00)
000000 (Mytilus edulis) 3, 0.02-0.04/0.00-0.03, 0.03/0.01)

1995

00O 0O (Scombrops boops) (4, 0.00 0.01-0.52, 0.00/0.02)

0 00 (sea-bass, Lataolabrax japonicus) (8, 0.01-0.05/0.01-0.06,
0.02/0.02)

0000 (hairtail, Trichiurus lepturus) (2, 0.02-0.19/0.01-0.02)

0 00 (short-necked clam, Tapes (Amygdala) japonica) (5, 0.00-
0.13/0.00-0.06, 0.00/0.01)

1996

0 000 (greenling, Hexagrammons Otakii) (8, 0.00-0.01/0.00-
0.23, 0.00/0.05)

000000 (Branchiostegus japonicus) (2, 0.00/0.00-0.04)

00O (gtunt, Parapristipoma) (2, 0.00-0.02/0.03-0.06)

000 0O (croaker, Argyrosomus argentatus) (3, 0.01-0.06/0.05-
0.33, 0.03/0.15)

00O (Seliora ginqueradiata) (2, 0.01/0.05-0.06)

0000 (Psenopsis anomala) (2, 0.01-0.03/0.01)

00000 (Sebastres inermis) (6, 0.00-0.01/0.00-0.03, 0.01/0.01)

00 O (Sebstiscus marmoratus) (1, 0.01/0.03)

0000000 Engraulis japonicus) (1, 0.00/0.01)

0 0 OO (Stephanolepis cirrhifer) (1, 0.01/0.05)

0000 (Scombrops boops) (1, 0.01/0.31)

00O O (gizzard shad, Clupanodon punctatus) (1, 0.03/0,01)

0000000TBTO1/14-1/160 TPTO 1/17-1/220 0 0
good
TBTOOOOOOOOODOODOOO0.28 ppmO 19940 00
O0000000.30 ppmO 19970 0000 O0.35 ppmO
19950 0.24 ppm0O 19950 0.14 ppmO 19990 0 0 O O 0.18
ppm 19980 000 0000000000000 0O0OO0.12
ppmO1994M 00 O0000.19 ppmO 19950 0000
0011 ppmO 1997 00000000 DOOOOODOOO

0000 (Sillago japonica) (1, 0.00/0.03)

000 (seabass, Lataolabrax japonicus) (8, 0.01-0.06/0.01-0.28,
0.04/0.07)

00 O (Evynnis japonica) (2, 0.01-0.03/0.02-0.05)

000 (vellow tail, Siriia quinqueradiata) (2, 0.0-0.01/0.0-0.09)

000 (short-necked clam, Tapes (Amygdala) japonica) (2, 0.03-
0.09/0.00)

00000 (Botanebi) (1, 0.01/0.05)

000000 (Mytilus edulis) (9, 0.00-0.01/0.00-0.07, 0.01/0.01)

1997
0 00O (greenling, Hexagrammons Otakii) (3, 0.00-0.03/0.00-
0.22, 0.01/0.08)

0000 (Octopus fangsiao) (1, 0.06/0.02)

0 0 O (gtunt, Parapristipoma) (2, 0.00-0.03/0.01)

0000 (Scombrops boops) (1, 0.00/0.03)

0 00 (Spanish mackerel, Scomberomorus niphonius) (1, 0.01/0.03)

000 (seabass, Lataolabrax japonicus) (8, 0.01-0.08/0.01-0.06,
0.04/0.03)

0000 Huusei)(,0.11/0,08)

000 (short-necked clam, Tapes (Amygdala) japonica) (3, 0.00-

0.09/0.00-0.31,0.03/0.11)
1998
00 00O (greenling, Hexagrammons Otakii) (4, 0.00/0.00-0.03,
0.01/0.08)

0000 (Psenopsis anomala) (1, 0.03/0.00)

00O (brracuda, Sphyraena Japonica) (1, 0.01/0.03)

00 O (Spanish mackerel, Scomberomorus nihonius) (1, 0.01/0.03)

000 (seabass, Lataolabrax japonicus) (8, 0.01-0.08/0.01-0.06,
0.04/0.03)

000 (short-necked clam, Tapes (Amygdala) japonica) (1, 0.05/0.02)

1999

0000 (croaker, Argyrosomus argentatus) (1, 0.08/0.11)

000 (brracuda, Sphyraena Japonica) (1, 0.03/0.03)

00O (sea-bass, Lataolabrax japonicus) (3, 0.03-0.04/0.01-0.04,
0.03/0.02)

0 O (Seliola quinqueradiata) (1, 001/0,03)

0 0 O (short-necked clam, Tapes (Amygdala) japonica) (1, 0.016/0.005)

0 0.12 ppm0O 19940 19980 0.25 ppmO 199610 0 0O O O 0.18
ppmO 1995 0000017 ppmO 1991 0000000
00000011 ppmO1994000.1 ppmO 00000 O0O
TBTOOODOOOOOOODODOOOOODOOoOoOooO
doooooooboobouooboboooobooobooo
jddoooooooooooooobobbbbbbo
dodddoooooooooooooooooboooon
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Table 8. Results of Offshore Fish and Others (TBT/TPT, u g/g)
samples (No., range, average)

1994
0 00 (barracuda, Sphyraena Japonica) (2, 0.03/0.01)
0 O O (Baryx splendens) (2, 0.00/0.00-0.07)
0 000 (sardine, Sardinos melanoticta) (8, 0.00-0.12/0.00-0.08,
0.03/0.02)
0 00 (mackerel, Pneumophrus Japonicus) (8, 0.00-0.03/0.00-0.02,
0.02/0.01)

1995
00O (barracuda, Sphyraena Japonica) (1, 0.18/0.03)
00 O (Thunnus albacares) (1, 0.01/0.04)
0 00O (Baryx splendens) (2, 0.00-0.01/0.05-0.07)
0 0 O (Spanish mackerel, Scomberomorus niphonius) @, 0.00-0.06/0.01-
0.08,0.02/0.04)
0000 (Sumiika)(1, 0.05/0.00)
00000 (sagittated calamary, Todarances pacificus) (5, 0.01-
0.03/0.00-0.01, 0.01/0.00)
00 OO (sardine, Sardinos melanoticta) (10, 0.01-0.13/0.00-0.06,
0.04/0.02)
0000 (Limanda herzensteini) (1, 0.00/0.00)
00000 (marbled sole, Limanda yokohamase) (5, 0.00-0.02/0.00-
0.24, 0.01/0.05)
0 00 (mackerel, Pneumophrus Japonicus) (8, 0.01-0.12/0.00-0.03,
0.03/0.02)
000 (Menuke) (2, 0.01/0.00-0.04)

1996

00 0O (Nemipterus virgatus) (1, 0.01/0.05)

00O (Baryx splendens) (4,  0.00/0.01/0.02-0.35, 0.00/0.21)

0 00O (Spanish mackerel, Scomberomorus niphonius) (1, 0.00/0.04)

0 00 (dorado, Coryphaena hippurus) (1, 0.02/0.04)

0 00 (sea-bass, Lataolabrax japonicus) (2, 0.02/0.02-0.04)

00000 (sagittated calamary, Todarandes pacificus) (5, 0.00-

0.03/0.00-0.05, 0.01)

0000 (hairtail, Trichiurus lepturus) (1, 0.00/0.05)

0 00 (flounder, Paralichthys olivaceus) (2, 0.00-0.02/0.01-0.30)

0 000 (sardine, Sardinos melanoticta) (7, 0.00-0.25/0.01-0.13,
0.06/0.05)

0000 (Tetrapturus audax) (1, 0.01/0.05)

00o0o0o0ooooooo.le ppmO 19940000 00O
0 0.52 ppm0 19950 0.31ppm0 199610 O O O O O 0.23 ppmO
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000017 ppmO 199 0000000000 OO0.13 ppmO
199000001 ppmO0 00000 OOTPTOOOODOO
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0 00 (mackerel, Pneumophrus Japonicus) (4, 0.01-0.06/0.01-0.04,
0.03/0.02)

0 00 (Gymnocranius griseus) (3, 0.00-0.01/0.01-0.07, 0.00/0.03)

0000000 (Hoplobrotula armada) (1, 0.00/0.39)

1997
000 O (greenling, Hexagrammons Otakii) (6, 0.00/0.01-0.04,
0.00/0.02)
000 (Baryx splendens) (1, 0.00/0.11)
00000 (sagittated calamary, Todarandes pacificus) (4, 0.01-
0.03/0.00-0.01, 0.02/0.01)
0000 (sardine, Sardinos melanaticta) (5, 0.00-0.08/0.00-0.04,
0.02/0.01)
00000 (marbled sole, Limanda yokohamaeg) (4, 0.00-0.01/0.00-
0.03,0.01/0.01)
0 00 (mackerel, Pneumophrus Japonicus) (4, 0.00-0.09/0.00-0.04,
0.06/0.02)
0000 (Xiphias gladius) (1, 0.01/0.06)

1998

000 (Baryx splendens) (2, 0.00/0.05-0.08)

000 O (Arctoscopus japonicus) (1, 0.03/0.01)

00 00 (sardine, Sardinos melanoticta) (4, 0.01-0.12/0.00-0.01,

0.05/0.01)

0 00 (mackerel, Pneumophrus Japonicus) (3, 0.01-0.08/0.01-0.08,
0.04/0.03)

00000 (tuna, Thunnus thynnus) (1, 0.04/0.01)

1999

000 (Baryx splendens) (1, 0.00/0.13)

0 0 O (Spanish mackerel, Scomberomorus niphonius) (1, 0.04/0.06)

0 00 (sea-bass, Lataolabrax japonicus) (4, 0.01-0.02/0.00-0.03,
0.02/0.01)

0000 (Seliola, dumerili) (1, 0.01/0.04)

00 00 (sardine, Sardinos melanoticta) (5, 0.01-0.04/0.00-0.02,

0.02/0.01)

0 00 (mackerel, Pneumophrus Japonicus) (3, 0.02-0.17/0.02-0.03,

0.07/0.02)
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Table 9. Results of Imported Fish and Shellfish (TBT/TPT, u g/g)
samples (No., range, average)/0 TBT, TPT<0.005u g/g

1994

0000 (Nemipterus virgatus) (1, 0.00/0.00-0.01, 0.00/0.01)

0000 (Gindara)(1,0.00/0.01)

00000 (Dobugarei) (1,0.00/0.02)

000 (Herring) (1, 0.02/0.01)

00000 (himesawara mackerel) (1, 0.00/0.05)

00000 (harvest fish, Pampus argenteus) (1, 0.00/0.01)

0 00O (ark shell, Andara (Scapharca) broughtonii) (2, 0.05-0.11/0.02-
0.03, 0.08/0.03)

000 (turban [wreath] shell, torbo) (1, 0.01/0.00)

9.<0.005p g/g (No.)

000 (Baryx splendens) (1), 0 0 O O (ginzake) (1),

00 O (mackerel, Pneumophrus Japonicus) (1),

000000 (siroamadai sea braam) (2),

00000000 (taiheiyousake samom) (1),

000 O (Oncorhynchus nerka) (2), 0 O O (sea bream, Pagrus major) (4),

00000 (tairagai shellfish)(1), 0 0 O O (clam, Meretrix lusoria) (2)

1995

00000 (harvest fish, Pampus argenteus) (1)
00 (mero)@),0 0000 (mongoika cuttlefish) (1),
0000 (pond smelt)(1), 0 0 0O (amaebi shrimp) (1)

1997

00000003 (sole)(1,0.00/0.01)

0 0 O (flounder, Paralichthys olivaceus) (2, 0.00/0.00-0.01, 0.00/0.01)
0000 (coger eel, Astroconger myriaster) (1, 0.00/0.02)

00000 (harbest fish, Pampus argenteus) (1, 0.01/0.03)
0000 (clam, Meretrix lusoria) (2, 0.00-0.02/0.00, 0.01/0.00)
0000 (ark shell, Andara (Scapharca) broughtonii) (1, 0.04/0.01)

0 00 (Spanish mackerel, Scomberomorus niphonius) (1, 0.00/0.01)
00000000 (lacktiger) 2, 0.00/0.00-0.02, 0.00/0.01)

1998

000 (Herring) (2, 0.00-0.02/0.00)

0000 (ark shell, Andara (Scapharca) broughtonii) (2, 0.00-0.04/0.00-
0.01,0.02/0.01)

00000 (tairagai shellfish) (1, 0.03/0.00)

00 0O (agemaki shellfish) (1, 0.09/0.00)

0000 (clam, Meretrix lusoria) (1, 0.05/0.00)

9.<0.005p g/g (No.)

0000 (akauo)(1), 00 0 O (Nemipterus virgatus) (2),

0000 (ginzake samon) (1), 0 0 O O (silver) (1)

0000 (Oncorhynchus nerka) (1),

00000 (harvest fish, Pampus argenteus) (1), 0 O (mero) (1)

1996

00000 (kurokajiki spearfish) (1, 0.01/0.00)

0 0 O (Spanish mackerel, Scomberomorus niphonius) (1, 0.02/0.13)
0000 (sirosake samon) (1, 0.02/0.00)

00000 (himesawara mackere) (1, 0.01/0.04)

00O (turban [wreath] shell, turb) (1, 0.00/0.01)
00000 Oking crab)(1,0.00/0.01)

7<0.005u g/g(No.)

000 (macrel. Pneumophrus Japonicus) (1), 0 0 0 O (silver)
0000 (samon)(1), 0 00 O O (siroamadai sea bream) (1),
000000 (sirosirodai sea bream) (1), 0 O O (herring) (3)
0000 (hamadai seabream)(1), 0 0 0 O O (Zeus faber) (1),

1),

’

000000O0O0Ll6p g/Kg/0O0°00011000000
0000000000000 000000000000
0084.1¢g/00°000000000000.94 ppmOO0
FAO/WHOO ODOODOTPTO10O0O0O0O00ODO0.5u g/Kg/
0f"000000000000.30ppmO 0000000

0000 (Gindara) (2, 0.00/0.00-0.01, 0.00/0.01)

0000 (ark shell, Andara (Scapharca) broughtonia) (2, 0.01-0.07/0.00-
0.07,0.04/0.04)

00000 (watarigani) (1, 0.01/0.00)

0.<0.005p g/g (No.)

000 (coger eel, Astroconger myriaster) (1), 0 0 O (Baryx splendens) (1),

0 O O (Spanish mackerel, Scomberomorus niphonius) (1),

000 (mackerel, Pneumophrus Japonicus) (2),

0000 Gilver) (1), 0000 (loach) (1),

0000 (Oncorhynchus nerka) (1), 0 0 0 O O (sole) (1),

00000 (harvest fish, Pampus argenteus) (2),

0000 (swordfish, broadbil) (1), 0 O 0 O O (mer luza, common

hake) (1),

00 (mero)(1), 0 00 00O (mongoika cuttlefish) (2),

0 0 0 O (calamary , Doryteuthis bleekerisquid) (1),

000 (octopus, Octpus vuigaris) (1), 0 O O O (amaebi) (1),

0000 (spiny lobster) (1), 0 0 O O (clam, Meretrix lusoria) (1),

00000000 (blacktiger)(3)

1999

000 (bighand thomyhead, Paracaesio xanthurus) (1, 0.00/0.01)
0000 (clam, Meretrix lusoria) (1,  0.01/0.00)

00000000 (blacktigen @, 0.00-0.01/0.00-0.01)

000 (seabream, Pagrus major) (3, 0.00-0.01/0.00, 0.001/0.00)
B<0.005u g/g(No.)

0000 (ginzake) (1), 0 O O (Baryx splendens) (1),

000 (mackerel, Pneumophrus Japonicus) (1), 0 0 0 O (houbou) (1),
00000 (mongoika) (3)

0000000000000001988019%00 00000
Doooo*o000000000000Doo0ooooog
oOoooTBTOOOODOOOOOOOODODOOOOOO
0000109.9 ¢g0000TBT/0.73 ppmO TPT/0.24 ppmO
000000000000001.8%09/5120000000
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