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Introduction 

There has been an increased interest for the group separation of PCB congeners according to their 
degree of ortho substitution. This is because die toxic and biological responses attributed to PCB 
congeners are dependent on the ortho substitution pattem ofthe biphenyi rings. The levels ofthe 
coplanar PCBs (non-ortho substituted congeners - CBs 77, 126 and 169) in fish samples are very low 
compared to the other PCB congeners but it has been shown that their contribution to the lotal 
toxicity of dioxin-like substances is considerable (1-3), probably owing to their spatial and structural 
similarity to the extremely toxic 2,3,7,8-substimted polychlorodibenzo-p-dioxin(PCDDs) and PCDFs 
(4-6). Comprehensive analytical procedures are always involved in quantification of these compoimds 
in biological inatenal. To day, a number of countries and intemational bodies have chosen to monitor 
PCBs as a set of seven indicator CBs (28, 52, 101, 118, 138, 153 and 180 (7) to avoid the complexity 
involved in analysing more congeners. No coplanar CB is included in this list mainly because the 
coplanar CBs occur at concentrations several orders of magnitude lower than the least ofthe more 
abundant congeners mentioned above, and are therefore very elaborate and complicated to analyse. 
This paper examines the levels of some ofthe coplanar PCBs in fish fi'om the Swedish waters and 
adds to the dearth of data on levels of these CBs in fish samples. 

Method 

Fish samples were homogenised and extracted, and the fat extract detennined. Prior to extraction three 
labelled '^C - labelled PCB standards (lUPAC No 77, 126 and 169), were added to the samples. The 
resulting fat extract was reconstituted in hexane and cleaned with sulphuric acid, followed by elution 
through a silica gel column (4.5g of 3% water deactivated silica gel) with ca 30 ml hexane. After 
appropriate reduction in volume the sample was injected into the HPLC system which had earlier been 
equilibrated or stabilised for about 30 minutes. The system consists of Gilson 305/307 pumps, an 
autosampler fitted with a 100 ^1 loop, a fraction collector (FC 205) and a 100 mm x 4.7 mm i.d 
hypercarb column, packed with 7 |im porous graphitic carbon, PGC (Shandon Scientific Ltd, Cheshire, 
England). The fractions from the column were monitored with a Gilson 118 uv/vis detector set at 254 
nm. The first two fractions 0-4 ml and 4-20 ml collected with hexane/DCM (4:1, V/V) as mobile 
phase, contained mainly the di-ortho and mono-ortho PCBs respectively. The third Section was 
obtained by backflushing the column with DCM (100%). In some cases the silica gel step was skipped 
and the final resuh was essentially the same. After each complete nm the HPLC column perfonnance 
was restored by flushing wdth n-hexane at a flow rate of 1-2 ml/min for at least 30 min, to re-establish 
equilibrium. 
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Results and Discussion 

A large number ofthe herring samples analysed here had earlier been analysed for mono- and di-ortho 
PCB congeners and the results have been submitted for publication elsewhere (8). Tables 1 and 2 
show that all the fish species analysed exhibited similar congener profile with respect to CBs 77,126 
and 169. The levels in herring samples ranged, in ng/kg fresh weiijht, from 55-138, 43-123, 9-36 
(east coast) and 48-53, 14-16 and 13-24 (west coast) for CBs 77, 126 and 169 respectively. Other fish 
types (mackerel, whitefish, eel, salmon and sea trout) and the lev<!ls (ranges) of coplanar PCB 
contamination are shown in Table 1. CB-153 is included for comparison. 

Using TEF values proposed by an intemational expert group(9) for PCBs, calculated TEQ levels for 
the coplanar congeners are shown in Table 2. CB 126 accounted for more than 80% ofthe TEQs in 
all the samples, followed by CB 169 with about 2-8%, while CB 77 gave the lowest contribution, 
accounting for less than 1% in each ofthe samples. This shows tliat the coplanar congener pattern in 
fish is similar to the pattem observed by Krokos et al (10) in milk; matrice. Several reports seem to 
support this pattem in terms of concentrations and TEQ values ir. Baltic herring and other fish species. 
It would appear, however, that the level of contribution to the toial TEQ value varies between the 
west and the east coasts. Whereas the contributions of CBs 77, 126 and 169 for samples from the 
west coast are > 1.5, < 90 and > 10 % respectively, similar contributions for all the fish samples from 
the east coast (Baltic Sea and the Gulf of Bothnia) are <. 1.0, > 90 and < 10 % respectively. 

Conclusion 

The levels of coplanar CBs in fish from the Swedish water environment are investigated. The final 
results will improve the dearth of data on the levels of these contiminants in fish samples. Asplimd et 
al (12) have indicated that there seemed to be a correlation between CB-153 and the coplanar CBs in 
Balfic herring. Further work is needed to generate enough analytical data in support ofthis 
cortelation. In this way a simple routine analyrical procedure for ijnvironmental monitoring of both the 
extremely and the less toxic CBs will be prefened to using elaboiate, expensive and time-consuming 
methods. 
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Table 1 Levels of planar CBs and CB 153 in some selected fish species caught in the Baltic Sea 
and the Gulf of Bothnia, expressed in ng/kg fresh weight, 
n = number of samples analysed 
* = composite samples or homogenates comprising of 10-35 fish species each. 
**= Ditto with 2-9 fish species each 
Bold figures and the figures in brackets represent the mean values and ranges, 
respectively. 

Fish type 

Herring 

Herring 

Herring 

Mackerel 

Whitefish 

Eel 

Salmon 

Sea trout 

Place of 
catch 

Baltic Sea 

Gulf of 
Bothnia 

West 
Coast 

West 
Coast 

Gulf of 
Bothnia 

Baltic Sea 

Baltic Sea 

Gulf of 
Bothnia 

n 

5* 

6* 

2** 

2** 

4 

4 

2** 

1* 

Fat content 
% 

7.7 
(7.3-8.6) 

8.2 
(7.3-8.9) 

10 
(8.7-11) 

24 
23-25 

2.3 
(0.80-4.7) 

20 
(14-26) 

17 
15-19 

5.3 

CB-77 

0.098 
(0.062-0.138) 

0.070 
(0.055-0.081) 

0.050 
(0.048-0.053) 

0.063 
(0.045-0.082) 

0.026 
(0.011-0.056) 

0.018 
(0.015-0.023) 

0.28 
(0.27-0.29) 

0.058 

CB-126 

0.085 
(0.047-0.123) 

0.058 
(0.043-0.068) 

0.015 
(0.014-0.016) 

0.014 
(0.013-0.015) 

0.021 
(0.003-0.042) 

0.077 
(0.075-0.084) 

0.12 
(0.11-0.12) 

0.073 

CB-169 

0.025 
(0.010-0.036) 

0.012 
(0.009-0.015) 

0.018 
(0.013-0.024) 

0.024 
(0.022-0.025) 

0.014 
(0.011-0.018) 

0.033 
(0.029-0.036) 

0.031 
(0.015-0.047) 

0.042 

CBI 53 

35 
(18-62) 

29 
(26-36) 

6.7 
(4.4-9.0) 

3.6 
(3.2-4.1) 

9.9 
(2.5-19) 

59 
(43-73) 

58 
(56-60) 

65 
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Table 2 The relative composition ofthe STEQ burden (CBs 77+126-1-169) in some selected 
fish species. TEFs values(ll): CB 77 - 0.0005; CB 126 - 0.01; CB 169 - 0.01; 
CB 153-0.00001 

Fish type 

Herring 

Herring 

Herring 

Mackerel 

Whitefish 

Eel 

Salmon 

Sea trout 

Place of catch 

Baltic Sea 

GulfofBotimia 

West coast 

West Coast 

GulfofBotimia 

Baltic Sea 

Baltic Sea 

GulfofBotimia 

ZTEQ for 
CB 77,126, 
169(ng/ks) 

8.8 

6.0 

1.7 

1.7 

2.3 

8.0 

12.4 

8.0 

Contribution 

77 

0.05 

0.04 

0.03 

0.03 

0.01 

0.01 

0.14 

0.03 

to ZTEQ 

126 

8.5 

5.8 

1.5 

1.4 

2.1 

7.7 

12 

7.3 

(ng/kg) 

169 

0.25 

0.12 

0.18 

0.24 

0.14 

0.33 

0.31 

0.65 

10 

11 

12 
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