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Gas Chromatographic Determination of Tributyltin
Compounds in Marine Products and Sediments

Hiroshi Akaepa, Masako Harano, Shigeaki YaDA,
Yasuaki Takakr, Hisao KaNEHARA, and Toshiyuki Kuno

In order to clarify the actual state of biological and environmental pollution by
organotin compounds in Nagasaki sea areas and the East China Sea, contents of
tributyltin compounds (TBT) in marine products and sediments were analyzed by gas
chromatography equipped with an electron capture detector (GC-ECD).
The results obtained were summarized as follows :

1) TBT concentrations in fishes, arranged in decreasing order, were as follows.

Nagasaki Harbor (0.065~0.124 xg/g) >Makishima sea area (0.007~0.019 xg/g) >Ohmura

59

Bay (0.002~0.009 xg/g).

2) Low concentrations of TBT (<0.001~0.004 ug/g) in the East China Sea were

found in 20 fishes.

3) Similarly, TBT concentrations in sediments of these sea areas, arranged in

decreasing order, were as follows.

Nagasaki Harbor (0.34~1.0 xg/g)>Makishima sea

area and Ohmura Bay (0.014~0.044 rg/g)>East China Sea (<0.001~0.007ug/g).
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Fish flesh 10 g (Sediment 20 g)

« Distilled water 100 ml (50 ml)
Homogenization
<NaCll5¢g 0 g

«— HCI 10 ml (5 ml)
«— AcOEt/n-Hexane (3-+2) 50 ml

Shaking (30 min)
Centrifugation (3000 rpm, 10 min)
AcOEt/n-Hexane layer (25 ml)

concentration (to 0.1 ml)
<~ EtOH 1 ml
«2.5% NaBH, / EtOH 2 ml

Hydrogenation (10 min)

< Distilled water 15 ml
<NaCl5g
<~ n-Hexane 5 ml

Shaking (5 min)
Cleanup with 109 water-deactivated silicagel

8cm X 1cmi.d.)
<« n-Hexane 10 ml

Effluent
5ml © discarded
10 ml : GC-ECD
Fig.1. Analytical procedure for tributyltin com-

pounds by electron-capture gas chromato-
graphy.
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Fig.2. Typical GC-ECD gas chromatograms
by internal standard method.

Peak (1) is tri-»-propyltin hydride as
internal standard, peak (2) is tri-zn-
butyltin hydride as standard.
Operating conditions @ (A) column,
109% KOCL-Sn/Chromosorbh W (AW-
DMCS, 80-100 mesh) 3 mm (i.d.) X1
m (glass) column temperature,
170°C ; carrier gas, N, 40 ml/min.
(B) column, 5% Silicon OV -1/
Chromosorb W (AW-DMCS, 80-100
mesh) 3 mm (i.d.) X2 m (glass)
column temperature, 140°C ; carrier
gas, N, 40 ml/min.
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Levels of tributyltin (TBT) found in marine products

Standard Japanese name
(English name)

Nagasaki Harbor

Makishima Ohmura Bay

Shirogisu TBT ug/g® 0.027(0.022~0.033)
(Silver whiting) BL cm?” 14.6(13.3~16.5)
BW g° 39.6(28.3~56.5)
Haze-no-isshu TBT ug/g  0.116(0.100~0.128)
(Goby like) BL cm 11.2(10.8~11.6)
BW ¢ 27.3(25.4~28.5)
Sasanohabera TBT pg/g 0.065(0.064~0.067)
(Bambooleaf wrasse) BL cm 12.2(11.7~12.6)
BW ¢ 53.2(52.0~54.0)
Kasago TBT pug/g 0.092(0.072~0.100)
(Scorpionfish) BL cm 11.9(10.5~13.5)
BW g 59.0(41.9~83.3)
Maeso TBT ug/g 0.124(0.009~0.142)
(True lizardfish) BL cm 16.5(14.2~17.5)
BW g 50.9(45.2~53.5)

0.069(0.047~0.118)
16.7(15.2~19.0)
61.8(48.1~81.6)
0.019(0.010~0.041)
12.7(10.0~15.2)
35.5(20.4~52.8)
0.007(0.005~0.012)
11.0(10.0~12.2)
41.1(35.5~42.3)

0.007(0.006~0.009) -

10.7(10.0~12.0)
44.4(32.6~58.7)
0.013(0.010~0.015)
25.1(22.5~26.3)
220(190~-240)

0.008(0.002~0.017)
16.0(15.0~17.0)
50.3(42.7~66.2)
0.009(0.004~0.018)
12.1(10.0~15.5)
42.5(21.8~88.7)
0.005(0.002~0.010)
15.0(14.2~15.7)
73.6(65.4~80.0)
0.002(0.001~0.004)
15.0(14.2~-16.3)
132(120~141)

a) Expressed as chloride in wet muscle basis (N=5).

b) BL=Body Length.

c¢) BW=Body Weight.
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Table 2. Levels of tributyltin (TBT) found in marine products

Star'ldafd' Japanese name English name Valve length TBT Area

(Scientific name) cm 1g/g®

Murasakiigai Common blue 5.2~6.5 0.31 Nagasaki Harbor A

(Mytilus edulis) mussel 6.3~8.4 0.27 B
5.5~6.6 0.23 C
6.5~7.8 0.26 D
3.8~4.6 0.14 E
6.8~8.5 0.41 Makishima
5.3~8.6 0.60 Ohmura Bay

a) Expressed as chloride in wet muscle basis.

Table 3. Levels of tributyltin (TBT) found in Table 4. Levels of tributyltin (TBT) found in sediment
marine products from the East China -
Sea Area Quality TBT pug/g®
Standard Japanese name English name Body length TBT® Negasali HarborAB siugge ggg
(Scientific name) cm ug/g c :IE dgz 0' 6
Ibodai Butter fish 155 nd? D sludge 1.0
(Psenopsis' anomala) ] E sand 0.34
Matoudai Targetfish 25.3  0.001 F mud 0.45
(Zeus faber) G mud 0.94
Kintokidai Red bulleye 14.5 nd H :
(Priacanthus macracanthus) mud 0.38
Akaamadai Japanese tilefish 25.6  0.001 ‘Makishima A sand 0.044
(Branchiostegus japonicus) B )
Shiroguchi White croaker 17.3  nd mud 0.020
(Argyrosomus argentatus) .
Kiguchi Yellow croaker 11.7 nd Ohmura Bay ‘g S{it 0.021
(Pseudosciaena polyactis) silt 0.014
Ié(\)/.;.zl;‘ll albiflora) Yellow drum 29.8  0.002 East China Sea A mud including silt ~ 0.001
Fuusei Largeyelowavaker 29.6  0.003 (30~32°N) B mud including silt  nd®
(Pseudosciaena crocea) (126~127E) C mud including silt 0.007
Konibe Nibe croaker 30.4 0.004 D mudincludingsilt  0.001
(Johnius belengerii) E mud includingsilt  0.003
Tachiuo Cutlassfish 65.8  0.002
(Trichiurus lepturus) a) Expressed as chloride in dry basis.
Maeso True lizardfish 42.2 0.003 b) nd=not detected ( <0.001 ﬂg/g) .
(Saurida undosquamsis)
.égl;zkamas;_ ) ?ed barracuda 31.3  0.001 BEMoTM, NEO—, ¥ NS, HHT
yraena pinguis N N
Maaji Japanese horse mackered 14,7 nd BU~=xzYDTBTERER, fAEOXE3rrb
(Trachurus japonicus) = = sy — N
Masaba Chub mackerel 20.4 nd 53 Rik#E (0.065~ 0.124 "_‘._g/g) DRI
(Scomber japonicus% 1 et 196 nd (0.007~ 0.019 pg/g) L V|, ZoOfEERRZEL
Managatuo ilver pomfret . n . . . < s N
(Pampus argenteus) 26, 9, 13, 10fEThHolz, RRBOYOX
I((;sbag?. Scor})io)nfish 21.3 nd 2, NED—E, VI ARTBUIFTOTBT
ebastiscus marmoratus . . N
Houbou Bluefin searobin  25.6  0.002 IREE (0.002~0.009¢g/g) 13 RIEGHE Kk BB X
(Chelidonichthys spinosus) , =~ 15t S
Onikanagashira Devil searobin 15.8  0.001 A&, Eﬂﬁi%‘@ < i’b? BANBOTNENLS,
(Lepidotrigla kishinouyei) 13, 13, 46fZ0BWERTR L2, I 5 DR TRER
Hamo Pike conger 74.2  0.003 N \ -
(Muraenesox cinerens) WO LY IHEHRD Z il_' £0 ViDRBETH
Umazurahagi  Black scraper 14.7 nd SR TBTEEZNIEE, £LREEDOL Y

(Navodon wmodestus)

East China Sea :

30-32°N, 126-127°E.

a) Expressed as chloride in wet muscle basis.
b)nd=not detected (<0.001 xg/g).
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