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Hygienic Chemicals Studies on Organotin Compounds (X*)
Content of Tributyltin and Triphenyltin Compounds in Fish and Shellfish (1999-2001)

Yasushi ONO™, Takashi AMEMIYA™, Kazuko MIZUISHI" and Koichi ITO"

Tributyltin (TBT) and triphenyltin (TPT) compounds in 480 fish and shellfish samples, were measured. The samples

were obtained in the Tokyo Central Market during three years from April 1999 to March 2002. The limit of detection for

TBT and TPT is 0.001 pg/g each, lower than an order of magnitude than prior up to 1998. Therefore, the rate of detection
rose to 71.9-97.5 %. The annual averages were 0.011-0.013 pg/g for TBT and 0.006-0.009 pg/g for TPT, respectively, and

were almost unchanged over three years. It was evident that since the legal control on production and use of both

compounds in 1991, their pollution of the marine environment has improved in Japan, so worldwide control might be

similarly effective.

Keywords: M) 7 F /L2 XG44 tributyltin compound, h) 7 ==/L AX{t.&4 triphenyltin compound, /38 fish

and shellfish, &4 & content
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Table 1. Results of Cultured Fish and Shellfish
(annual average values: TBT/TPT, ng/g)

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

No. of samples  No. of species BT TPT
1999 32 9 0.022 0.005
2000 26 7 0.019 0.003
2001 33 8 0.015 0.003

Table 2. Results of Bay or Inshore Fish and Shellfish
(annual average values: TBT/TPT, ng/g)

No. of samples  No. of species BT TPT
1999 59 40 0.010 0.012
2000 73 41 0.012 0.006
2001 61 41 0.016 0.009

Table 3. Results of Offshore Fish
(annual average values: TBT/TPT, png/g)

No. of samples  No. of species TBT TPT
1999 50 29 0.012 0.010
2000 43 26 0.009 0.010
2001 42 27 0.008 0.006

Table 4. Results of Import Fish and Shellfish
(annual average values: TBT/TPT, ng/g)

No. of samples  No. of species TBT TPT
1999 17 11 0.003 0.002
2000 17 15 0.002 0.002
2001 23 20 0.009 0.004

Table 5. Results of Total Fish and Shellfish
(annual average values: TBT/TPT, ng/g)

No. of samples  No. of species TBT TPT
1999 160 91 0.012 0.009
2000 160 90 0.011 0.006
2001 160 97 0.013 0.006

Table 6.Results of Cultured Fish and Shellfish
(TBT/TPT) samples (No., range (TBT/TPT), x9/9),
average(TBT/TPT), 19/9)

1999

1999

(Greenling, Hexagrammos otakii) (1, 0.006/0.022)
(Croaker, Argyrosomus argentatus) (1, 0.079/0.111)
(Barracuda, Sphyraena japonica) (1, 0.028/0.034)
Black tonguefish, Paraplagusia japonica) (1, 0.020/0.016)
(Spanish mackerel, Scomberomorus niphonius) (1, 0.043/0.061)
(Sea bass, Lataolabrax japonicus) (6, 0.011-0.037/0.009-0.035,
0.025/0.019)

2000

(Ark shell, Andara (Scapharca) broughtonir) (1, 0.096/0.010)
(Coger eel, Astroconger myriaster) (1, 0.048/0.008)

(Croaker, Argyrosomus argentatus) (1, 0.049/0.118)

(Seliora gingueradiata) (1, 0.018/0.037)

(Crassostrea nippona) (2, 0.021-0.030/0.000-0.001, 0.026/0.001)
(Spanish mackerel, Scomberomorus niphonius) (1, 0.024/0.010)
(Spanish mackerel, Scomberomorus niphonius) (2, 0.020-

0.025/0.005-0.007, 0.023/0.006)
(Sea bass, Lataolabrax japonicus) (2, 0.022-0.037/0.010-0.019,
0.030/0.015)

(Hairtail, Trichiurus lepturus) (1, 0.046/0.009)

Razor clam, Solen strictus) (1, 0.096/0.002)

Rudder fish, Girella punctata) (1, 0.025/0.000)
(Yellow tail, Sirioia quinqueradiata) (1, 0.010/0.022)

2001

Red barracuda, Sphyraena pinguis) (1, 0.028/0.015)
(Agemaki shellfish) (1, 0.136/0.005)
(Short-necked clam, Tapes (Amygdala) japonica) (1, 0.032/0.000)
(Octopus fangsiao) (1, 0.022/0.004)
(Croaker, Argyrosomus argentatus) (1, 0.021/0.053)
(Butter fish, Psenopsis anomala) (1, 0.021/0.007)
(Crassostrea nippona) (2, 0.027-0.034/0.000-0.001, 0.031/0.001)
(Spanish mackerel, Scomberomorus niphonius) (1, 0.052/0.093)
(Spanish mackerel, Scomberomorus niphonius) (2, 0.037-
0.060/0.014-0.024, 0.049/0.019)
(Sea bass, Lataolabrax japonicus) (2, 0.054-0.095/0.013-0.023,
0.075/0.018)
(Hairtail, Trichiurus lepturus) (2, 0.046-0.052/0.013-0.017,
0.049/0.015)
Razor clam, Solen strictus) (1, 0.061/0.001)
Hoplobrotula armada) (1, 0.002/0.024)

Table 8.Results of Offshore Fish (TBT/TPT) samples
(No., range (TBT/TPT, ng/g), average (TBT/TPT, ng/g))

1999

(Pseudcaranx dsntex) (2, 0.021/0.003-0.009, 0.021/0.006)

(Yellow tail, Siriois quinqueradiata) (1, 0.034/0.008)

(Scallap, Patinopecten yessoensis) (3, 0.037-0.049/0.002-0.004,
0.041/0.003)

(Oyster, Crassotrea gigas) (3, 0.025-0.043/0.005-0.006,
0.032/0.006)

(Sea bream, Pagrus major) (3, 0.024-0.039/0.002-0.003,
0.033/0.002)

Razor clam, Solen strictus) (1, 0.113/0.006)

2000

(Sagittated calamary, Todarandes pacificus) (1, 0.024/0.009)
(Yellow tail, Seliola quinqueradiata) (1, 0.008/0.025)
(Sardine, Sardinos melanoticta) (2, 0.033-0.037/0.005-0.019,
0.035/0.012)
(Mackerel, Scomber japonicus) (3, 0.024-0.168/0.015-0.025,
0.073/0.020)

2000

Sepioteuthis) (1, 0.044/0.003)
Alfonsino, Baryx splendens) (1, 0.004/0.240)
(Sardine, Sardinos melanoticta) (2, 0.043-0.055/0.013-0.0186,
0.049/0.015)
(Mackerel, Scomber japonicus) (2, 0.006-0.030/0.006-0.037,
0.018/0.022)

2001

(Scallap, Patinopecten yessoensis) (6, 0.021-0.042/0.000-0.004,
0.030/0.002)

(Oyster, Crassotrea gigas) (2, 0.047-0.127/0.006-0.018,
0.087/0.012)

(Sea bream, Pagrus major) (1, 0.021/0.001)

2001

(Seliora dumerili) (1, 0.047/0.000)

(Yellow tail, Siriois quingueradiata) (2, 0.029-0.032,0.004-0.006,

0.031/0.005)
(Scallap, Patinopecten yessoensis) (1, 0.028/0.005)
(Oyster, Crassotrea gigas) (2, 0.029-0.065/0.000-0.008,
0.047/0.004)

Alfonsino, Baryx splendens) (1, 0.002/0.089)
(Sardine, Sardinos melanoticta) (1, 0.022/0.008)
(Mackerel, Scomber japonicus) (3, 0.024-0.028/0.004-0.014,
0.026/0.010)



Table 9.Results of Import Fish and Shellfish (TBT/TPT)
samples (No., range (TBT/TPT, ng/g), average (TBT/TPT, ug/g))

1999
(Bighand thomyhead, Paracaesio xanthurus) (1, 0.000/0.005)
(Ginzake samon) (1, 0.001/0.000)
Alfonsino, Baryx splendens) (1, 0.000/0.001)
(Mackerel, Pneumophrus japonicus) (1, 0.000/0.003)
(Herring) (1, 0.002/0.000)
(Clam, Meretrix lusoria) (1, 0.006/0.002)
(Flounder, Paralichthys olivaceus) (2, 0.006-0.009/0.008-0.011,
0.008/0.010)
(Blacktiger) (2, 0.002-0.005/0.000-0.005, 0.004/0.003)
(Houbou) (1, 0.003/0.000)
(Sea bream, Pagrus major) (3, 0.000-0.007/0.000-0.001,
0.004/0.000)
(Mongoika) (3, 0.000-0.001/0.000-0.001, 0.000/0.000)

2000
(Short-necked clam, Tapes (Amygdala) japonica) (1, 0.001/0.000)
(Amaebi shrimp) (1, 0.002/0.000)
(Pacific halibut, Hippoglossus stenolepis) (1, 0.000/0.000)
(Gindara) (2, 0.000-0.002/0.011-0.014, 0.001/0.013)
Alfonsino, Baryx splendens) (1, 0.001/0.000)
(Mackerel, Pneumophrus japonicus) (1, 0.000/0.002)
(Japanese icefish, Salangichthys mierodon) (1, 0.001/0.003)
(Silver) (1, 0.000/0.000)
(Siroamadai sea braam) (1, 0.002/0.004)
(Flounder, Paralichthys olivaceus) (1, 0.004/0.005)
(Blacktiger) (2, 0.000-0.002/0.000, 0.001/0.000)
(Houbou) (1, 0.006/0.000)
(Sea bream, Pagrus major) (1, 0.007/0.000)
(Mero) (1, 0.000/0.000)
(Mongoika) (1, 0.001/0.000)

2001
(Ark shell, Andara (Scapharca) broughtonir) (1, 0.023/0.003)
(Reinhardtius hippoglossoides) (1, 0.002/0.002)
(File fish, Stephanolepis cirrhifer) (1, 0.010/0.000)
(Silver whiting, Sillago japonica) (1, 0.001/0.000)
(Gindara) (1, 0.000/0.007)
Alfonsino, Baryx splendens) (1, 0.000/0.001)
(Spanish mackerel, Scomberomorus niphonius) (2, 0.041-
0.105/0.006-0.018, 0.073/0.012)
(Silver) (2, 0.000-0.001/0.000, 0.001/0.000)
(Siroamadai sea braam) (1, 0.001/0.007)
(Atrina (Serratrina) pectinata) (1, 0.010/0.000)
(Hairtail, Trichiurus lepturus) (1, 0.001/0.002)
(Tubodai) (1, 0.000/0.000)
(Abalone, Sulculus supertexta) (1, 0.001/0.043)
(Nile perch, Lates niloticus) (1, 0.002/0.000)
(Clam, Meretrix lusoria) (1, 0.002/0.004)
(Harvest fish, Pampus argenteus) (1, 0.004/0.002)
(Minke whale) (1, 0.000/0.000)

TBT
A 1999 0.022 pg/g 2000
0.019 pg/g 2001 0.015 ng/g
3 0.019 ng/g
0.113 pg/g 1999 0.127
ng/g 2000
B 1999 0.010 pg/g
2000 0.012 pg/g 2001 0.016 pg/g
3 0.013 pg/g

0.096 pg/g 2000
0.096 pg/g 2000 0.095 pg/g 2001

0.113 pg/g 2001

C 1999 0.012 ug/g 2000
0.009 pg/g 2001 0.008 pg/g
3 0.010 pg/g
0.168 pg/g 1999
D 1999 0.003 pg/g 2000

0.002 pg/g 2001 0.009 pg/g 2001
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3 0.005 ng/g
0.105 pug/g 2001
TBT 0 012 pg/g
TPT
A 1999 0.005 pg/g 2000
2001 0.003 pg/g
3 0.004 pg/g
0.018 pg/g 2000
B 1999 0.012 ug/g
2000 0.006 pg/g 2001 0.009 pug/g
3 0.009
ng/g 0.111 pg/g 1999

0.118 pg/g 2000 0.053 pg/g 2001

0.061 pg/g 1999 0.093 ng/g
2001
C 1999 2000 0.010
ng/g 2001 0.006 ng/g 3
0.009 ng/g
(0.240 ng/g:2000 0.089 pg/g:2001 )
D 1999 2000 0.002
ng/g 2001 0.004 ng/g
3 0.003 pg/g
0.018 ng/g 2001
TPT 1999 0.009 pg/g
2000 2001 0.006 pg/g
3 0.007 pg/g
TBT TPT
0.007
ng/g 2001 0.005 pug/g 2001

Table 10.Detection Rates of TBT and TPT in Detection Limits
of 0.01 and 0.001 ng/g
(n=No. of fish and shellfish)

detection limit detect rate (%)

(ug/g) TBT TPT
1999 0.01 61.9 54.3
(n=160) 0.001 91.9 88.1
2000 0.01 53.8 31.3
(n=160) 0.001 89.4 71.9
2001 0.01 58.8 40.6
(n=160) 0.001 97.5 73.1
TBT  TPT 0.01 ng/g
0.00 ng/g Table 10
TBT TPT
30 40 % 71.9 97.5 %
1 TBT TPT
1999 2001 3
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TBT TPT
480 1999 TBT TPT
0.001 pg/g TBT TPT
71.9 97.5 %
TBT 3 0.012
ug/g TPT 1999
0.009 ng/g 0.006 ng/g
1994
1999 D 0.01
ng/g TBT TPT 0.02-0.01 pug/g
0.03-0.01 pg/g
TBT TPT
0.01 ng/g TPT
0.001 pg/g
TBT
A
B
0.300 pg/g
0.100 ng/g A
0.113 pg/g 1999
0.127 pg/g 2000 B
0.136 png/g 2001 C 0.168
ng/g 1999 D 0.105 ng/g
2001 TPT
B C
0.300
ng/g
0.100 pg/g B
0.111 pg/g 1999 0.118 ug/g 2000
C (0.240 ng/g 2000 )
TPT
TPT
TBT TPT
2
D 1994 1999 6
TBT TPT
480
TBT 1.6 ng/kg/
4
84.1 g/ 11 2
TBT 0.94 ng/g
TPT 0.5 pg/kg/ FAO/WHO R

84.1 g/ 11 5 TPT
(0.30 ng/9)
TBT  TPT
A TBT  TPT
B
TBT TPT
TBT  TPT
c TBT TPT
D TBT TPT
1991
TBT  TPT
1990
2001 11 MO 2003
TBT
1) 52
194-200 2001.
2) 38

522-528 1989

3) Mizuishi, K., Takeuchi, M. and Hobo, T.:Analyst,
123, 329-335, 1998.

4) TBTO

60 4 26

5) 11

6) FAO/WHO Monograph, 1970 Evaluations of some
pesticides residues in food, 1971.





