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1. INTRODUCTION 

The EC Council Regulation No 2375/2001 of November 2001 which took force on 20.07.2002 in the Member States has laid down the limits for dioxin level in fish which amounts to 4 pgTEQ/g in wet weight, therefore practically banning the use of the Baltic herring and salmon for human consumption. Estonia has unofficially informed the European Union of its intent to apply for a transition period for the approximation and implementation of the Council regulation No 466/2001/EC, laying down the limits for dioxin level, which has been supplemented with the EC Council Regulation No 2375/2001/EC, as laid down with Article 5.2, Part 5, Annex 1 to the Regulation No 466/2001/EC, applicable until 31.06.2006. According to the Decree of the Government of the Republic of 17.09.2002 the Ministry of Agriculture has initiated a survey to determine the dioxin level in fish caught from the Baltic Sea. 

The concentration of dioxin in the samples of herring and sprat, analyzed in the year 2002, did not exceed the limits, established by the European Union, as a rule. The only exception were the herring older than six years, caught from the open part of the Baltic Sea, where the dioxin level was 4,5 pg TEQ/g wet weight. Therefore, in 2003, more attention was paid to the dioxin level in older herring.  As there is limited information, concerning the dioxin level in the sprats, the samples of sprat of different size and age were analyzed. There is no information available in Estonia, concerning the other species of fish. Both the perch and pikeperch have been announced to be fish not posing any threat of dioxin in Finland, nevertheless, in 2003 the aforementioned fish was caught for analyzing and distinction of local differences purposes from the Gulf of Pärnu.  

Some of the PCB compounds (in total, 12) have toxic effect, similar to dioxins. The euro-regulation have stipulated that the respective limits for these compounds shall be established in year 2004. According to published materials, the level of PCB compounds, similar to dioxins, is rather high in the fish, therefore, comparable to the dioxin levels. Therefore, the concentration of these compounds was determined simultaneously with dioxin level in the samples taken in year 2003.

The terms of reference, concerning the collection of fish samples and biological and chemical analysis, have been met. The results of the analysis allow to assess the size/age dynamics of the level of dioxins (PCDD), furans (PCDF) and PCBs, similar to dioxins (non-orto PCB and mono-orto PCB) in the Baltic herring and sprat, perch and pike perch, living in the coastal water of Estonia. 

2. MATERIAL AND METHODOLOGY 

2.1. FISH SAMPLES 

The fish for determining the level of dioxin were collected during the period from May 2003 to June 2003 from three regions of Estonia’s coastal sea – the western part of the Gulf of Finland, from the Gulf of Riga and open sea from the west to island Saaremaa. The fish for testing was caught using industrial trawlers. The amount of material, necessary for chemical testing, was relatively large – 200 g. therefore, each samples contains from 1 to 35 specimens, the exact number depends on the size of the fish. The measurements of the fish were used to include them in or reject from the sample. The length, gender, weight, maturity of the gonads of the fish was determined, using biological methods; otoliths were removed to determine the age of the fish. The head, tail fin and viscera were removed from the analyzed fish. Therefore, the summarized dioxin level in all the parts of fish, used for human consumption, was determined. In case of perch and pikeperch, the dioxin level was determined in back muscle with the skin and scales. The initial data for biological testing of the fish is given in Annex 1. 

2.2 CHEMICAL TESTING METHODS 

The level of dioxin was determined in Germany, Neuherberg, GSF – National Research Center for Environment and Health; Institute of Ecological Chemistry. The laboratory has been accredited to test the respective chemical indicators (Deutscher Akkreditierungs Rat; DAC-P-0141-01-00; expires on 21.11.2006). The isotope dilution method in combination with HRGC/HRMS was used. The concentration of seven polychlorinated dibenzodioxins and ten polychlorinated dibenzofurans was determined (Table 1). Also, in 2003 the concentration of PCB compounds, similar to dioxins, was determined in the analyzed fish (Table 1). The dry matter and lipid content, expressed as percentage, has been determined for each sample. 

The results of chemical analysis for the 29 compounds analyzed and the initial data (pg/g in the case of lipids) have been given in Annex 2. The detection limits have also been given separately for each sample (LOD). Where the concentration of a specific compounds remains below the detection limits (nd), this was not treated as a zero value but was considered to be equivalent to the respective value of detection limit. Toxic equivalent factors (Table 1), recommended by WHO, were used for the further analysis of the data. As a rule, the results are expressed as per the weight of lipids (pgTEQ/g lipids) or wet weight (pgTEQ/g weight). 

Table 1 

Dioxin content in the fish factors of toxic equivalent factors of thereof (TEF) 

	No
	 
	TEF

	
	Polychlorinated dibenzodioxins (PCDD)
	

	1
	2,3,7,8-tetrachlorodibenzodioxin (TCDD)
	1

	2
	1,2,3,7,8-pentachlorodibenzodioxin (PeCDD) 
	1

	3
	1,2,3,4,7,8-hexachlorodibenzodioxin (HxCDD)
	0.1

	4
	1,2,3,6,7,8-hexachlorodibenzodioxin (HxCDD)
	0.1

	5
	1,2,3,7,8,9-hexachlorodibenzodioxin (HxCDD)
	0.1

	6
	1,2,3,4,6,7,8-heptachlorodibenzodioxin (HpCDD)
	0.01

	7
	Octa-chlorodibenzodioxin (OCDD)
	0.0001

	
	Polychlorinated dibenzofurans (PCDF) 
	

	8
	2,3,7,8-tetrachlorodibenzofuran (TCDF)
	0.1

	9
	1,2,3,7,8-pentachlorodibenzofuran (PeCDF)
	0.05

	10
	2,3,4,7,8-pentachlorodibenzofuran (PeCDF)
	0.5

	11
	1,2,3,4,7,8-hexachlorodibenzofuran (HxCDF)
	0.1

	12
	1,2,3,6,7,8-hexachlorodibenzofuran (HxCDF)
	0.1

	13
	1,2,3,7,8,9-hexachlorodibenzofuran (HxCDF)
	0.1

	14
	2,3,4,6,7,8-hexachlorodibenzofuran (HxCDF)
	0.1

	15
	1,2,3,4,6,7,8-heptachlorodibenzofuran (HpCDF)
	0.01

	16
	1,2,3,4,7,8,9-heptachlorodibenzofuran (HpCDF)
	0.01

	17
	Octachlorodibenzofuran (OCDF)
	0.0001

	
	Non-orto PCB
	

	18
	3,3’,4,4’-tetrachlorobiphenyl (PCB 77)
	0.0001

	19
	3,4,4’,5- tetrachlorobiphenyl (PCB 81)
	0.0001

	20
	3,3’,4,4’,5-pentachlorobiphenyl (PCB 126)
	0.1

	21
	3,3’,4,4’,5,5’-hexachlorobiphenyl (PCB 169)
	0.01

	
	Mono-orto PCB
	

	22
	2,3,3’,4,4’-pentachlorobiphenyl (PCB 105)
	0.0001

	23
	2,3,4,4’,5-pentachlorobiphenyl (PCB 114)
	0.0005

	24
	2,3’,4,4’,5-pentachlorobiphenyl (PCB 118)
	0.0001

	25
	2’,3,4,4’,5-pentachlorobiphenyl (PCB 123)
	0.0001

	26
	2,3,3’,4,4’,5-hexachlorobiphenyl (PCB 156)
	0.0005

	27
	2,3,3’,4,4’,5’-hexachlorobiphenyl (PCB 157)
	0.0005

	28
	2,3’,4,4’,5,5’-hexachlorobiphenyl (PCB 167)
	0.00001

	29
	2,3,3’,4,4’,5,5’-hexachlorobiphenyl (PCB 189)
	0.0001


3. RESULTS 

3.1. BALTIC HERRING 

The samples were collected from the Gulf of Riga, from the western part of the Gulf of Finland and the open part of the Baltic Sea. The samples from the Gulf of Riga (in total, six samples, R0103 to R0603) were taken from a pound net. The fish of various size, length and weight were chosen for the samples (Table 2). The length of herring remained within the limits of 14,5 to 27,2 cm and weight, respectively, 20,4 to 160,7 g. The gonads of major share of the herring had reached the maturity stage of IV - V. In samples R0103 and R0503, female fish dominated (the ratio of female and male fish was, respectively, 3/1 and 10/5), while in the rest of the samples the ratio was largely equal. The age of the fish remained between 3 to 12 years (Table 3). The average age of the herring in the samples analyzed was from 3,4 to 8,3 years. 

The herring from the open sea was collected on May 28, 2003, from a pound net close to the western coast of the island Saaremaa. Sample R1803 represented large fish, aged from 4 to 10 years while the sample R1903 consisted of the fish, mostly present in common catch (Table 2 and 3). In most samples, the share of the male fish was larger than that of the female, respectively, 4/6 and 7/10. The herring from the western part of the Gulf of Finland was collected in May 23, 2003. The sample represented the fish of the most common length (Table 2 and 3). Gender ratio – female/male – was 10/8. 

Table 2 

Weight and length of the Baltic herring, collected in spring 2003 

	Area
	Sample
	n
	Length (cm)
	
	Weight (g)
	

	
	
	
	avg ± SE
	Limits
	avg ± SE
	Limits

	The Gulf of Riga
	R0103
	4
	23,9 ( 1,0
	22,0 - 27,2
	106,4 ( 16,1
	78,8 - 160,7

	
	R0203
	6
	21,8 ( 0,2
	21,1 - 23,0
	72,7 ( 3,6
	63,2 - 89,6

	
	R0303
	7
	20,8 ( 0,3
	20,0 - 21,8
	63,9 ( 1,6
	57,1 - 70,8

	
	R0403
	7
	19,7 ( 0,3
	18,1 - 20,7
	53,8 ( 1,8
	46,9 - 60,8

	
	R0503
	15
	15,7 ( 0,1
	14,8 - 16,5
	24,0 ( 0,6
	20,4 - 28,7

	
	R0603
	14
	16,1 ( 0,3
	14,5 - 18,4
	26,4 ( 1,4
	21,2 - 40,1

	Open sea
	R1803
	10
	18,9 ( 0,2
	18,0 - 20,1
	39,1 ( 0,8
	35,2 - 42,9

	
	R1903
	17
	16,0 ( 0,2
	14,6 - 18,0
	23,5 ( 0,8
	16,0 - 30,8

	The Gulf of Finland
	R2003
	18
	15,5 ( 0,3
	12,9 - 17,7
	21,9 ( 1,3
	12,7 - 30,4


Table 3 

Age and level of lipids in the Baltic herring, collected in spring 2003

	Area
	Sample
	n
	Level of lipids
	Age
	(years)

	
	
	
	(% of wet weight)
	avg ± SE
	Limits 

	The Gulf of Riga
	R0103
	4
	2,8
	8,3 ( 0,2
	8 – 9

	
	R0203
	6
	2,8
	7,7 ( 0,9
	5 – 12

	
	R0303
	7
	3,4
	7,7 ( 0,6
	5 – 10

	
	R0403
	7
	3,1
	7,1 ( 0,7
	5 – 10

	
	R0503
	15
	2,7
	3,4 ( 0,2
	3 – 6

	
	R0603
	14
	2,6
	3,6 ( 0,2
	3 – 5

	Open sea
	R1803
	10
	3,7
	6,9 ( 0,7
	4 – 10

	
	R1903
	17
	4,6
	4,4 ( 0,3
	2 – 6

	The Gulf of Finland
	R2003
	18
	3,9
	4,6 ( 0,4
	2 –8


In five out of the nine samples of Baltic herring, the dioxin level exceeded the limits, established by the EU. According to the averages (Table 4), the level of PCDD/F and PCB compounds, similar to dioxins, is practically equal, amounting to, respectively, 51,7 and 48,3%. At the same time, the PCDF concentration exceeds the level of PCDD and the concentration of non-ortoPCB mono-ortoPCB. The dominant isomers are 2,3,4,7,8-PeCDF (31,5%), PCB 126 (28,6%), 1,2,3,7,8-PeCDD (10,2%) and PCB 118 (7,19%).       

Tabel 4

Average dioxin level in samples of the Baltic herring, taken in year 2003 (avg ± SE) 

	Dioxin
	pgTEQ/g per wet weight
	pgTEQ/g per lipids

	PCDD
	0,96 ± 0,12
	29,5 ± 3,8

	PCDF
	2,54 ± 0,25
	78,3 ± 7,9

	PCDD/F
	3,50 ± 0,37
	107,8 ± 11,6

	non-orto PCB
	2,09 ± 0,23
	64,6 ± 7,3

	mono-orto PCB
	1,18 ± 0,14
	36,8 ± 5,0

	PCB
	3,26 ± 0,36
	101,4 ± 12,1

	TOTAL QUANTITY
	6,76 ± 0,72
	209,2 ± 23,1


In case of PCDD/F, the results obtained in the year 2002 were also used to determine the relations between the age/size and dioxin level in the Baltic herring. The relation between the age of herring and concentration of dioxins (pgTEQ/g for lipids) is statistically reliable for both PCDD (r2 = 0,713; n = 21), PCDF (r2 = 0,681; n = 21), non-orto PCB (r2 = 0,887; n = 9) and mono-orto PCB (r2 = 0,902; n =9). Therefore, the levels of all the dioxins analyzed accumulate in the herring as the age/size increase (Figure 1). 

The EU limits for dioxins (PCDD/F) in fish have been given for wet weight. When calculating the results of 2003 as to suit the wet weight of herring and using the results obtained in year 2002 both by us and the Finnish researchers (www.elintarvikevirasto.fi), we can observe a distinctive relation between the age of herring and PCDD/F concentration (Figure 2). The relation is statistically reliable (r2 = 0,746; n = 57) and can be described with the following equation: 

Y = 0,2969X1,5573,

where Y stands for PCDD/F concentration pgTEQ/g for wet weight and X for the age of herring in years.  

The dioxin level in herring, therefore, exceeds the EU limits in fish older than five years (theoretically – older than 5,3years). The approximate sizes of the respective fish are: length 17 cm and weight 32 g. Dixon concentration in fish younger and older than five years, have been shown for the herring in Table 5.     

Table 5

Average dioxin concentration (pgTEQ/g for wet weight; avg±SE) in herring of different age

	Age of herring
	Less than five years
	Over five years

	PCDD
	0,52 ± 0,06
	1,18 ± 0,09

	PCDF
	1,51 ± 0,14
	3,02 ± 0,21

	PCDD/F
	2,04 ± 0,20
	4,20 ± 0,29

	non-orto PCB
	1,46 ± 0,22
	2,59 ± 0,11

	mono-orto PCB
	0,75 ± 0,11
	1,51 ± 0,03

	PCB
	2,21 ± 0,33
	4,11 ± 0,12

	TOTAL QUANTITY
	4,91 ± 0,82
	8,24 ± 0,46
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Figure 1. Changes in dioxin concentration related to the age of herring 
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Figure 2. Dependence of dioxin (PCDD/F) concentration (pgTEQ/g for wet weight) depending on the age of the herring (EL limits – 4 pgTEQ/g for wet weight)

3.2. SPRATS 

The samples of sprat, in total six of them (marked from L2103 to L2603) were collected from the western part of the Gulf of Finland on May 23, 2003. The length of sprats, included in the samples, was between 10,8 to 13,5 cm while the weight was from 6,2 to 15,4 g (Table 6). The gonads of majority sprats had reached the maturity stage IV. Samples L2203 and L2603 consisted of female fish only. In other samples, the number of males exceeded that of females: the respective ratio – female/male – 12/16 (L2103), 16/20 (L2303), 12/21 (L2403) and 13/23 (L2503). The fish, included in the samples, were aged from 2 to 11 years (Table 7). The average age of sprats in samples analyzed was from 3,5 to 5,8 years. 

Table 6 

The length and weight of sprats in samples collected from the Gulf of Finland in 2003

	Sample
	 n
	Length (cm)
	
	Weight (g)
	

	
	
	avg ± SE
	limits
	avg ± SE
	limits

	L2103
	28
	12,0 ( 0,1
	10,8 – 12,9
	10,2 ( 0,3
	7,0 – 13,2

	L2203
	21
	12,5 ( 0,1
	11,4 – 13,7
	11,8 ( 0,3
	8,9 – 15,4

	L2303
	36
	11,5 ( 0,1
	11,0 – 12,7
	8,4 ( 0,2
	6,4 – 10,2

	L2403
	33
	11,8 ( 0,0
	11,2 – 12,7
	9,0 ( 0,1
	7,8 – 10,9

	L2503
	36
	11,8 ( 0,0
	11,2 – 12,6
	8,6 ( 0,2
	6,2 – 13,0

	L2603
	23
	12,5 ( 0,1
	12,0 – 13,5
	10,4 ( 0,2
	8,8 – 12,9


Table 7 

Age of sprats and level of lipids in samples collected from the Gulf of Finland in 2003 

	Sample
	n
	Lipids
	Age
	(year)

	
	
	(% for wet weight)
	avg ± SE
	Limits

	L2103
	28
	9,7
	5,3 ( 0,4
	2 –11

	L2203
	21
	9,8
	5,8 ( 0,4
	3 – 10

	L2303
	36
	11,2
	3,5 ( 0,2
	2 – 8

	L2403
	33
	10,4
	4,6 ( 0,3
	2 – 9

	L2503
	36
	9,4
	4,5 ( 0,3
	2 – 9

	L2603
	23
	9,7
	4,9 ( 0,4
	2 – 10


In two of the samples of sprat analyzed, the dioxin level exceeded the limits established by the EU. According to the average data (Table 8), the level of PCDD/F and PCB compounds, similar to dioxins, is practically equal, amounting to, respectively 51,9 and 48,1%. As it was the case with the herring, the PCDF concentration exceeds the PCDD content and the concentration of non-ortoPCB mono-ortoPCB. The dominant isomers are 2,3,4,7,8-PeCDF (28,2%) and PCB 126 (31,5%), the importance of others does not exceed 10%.      

Table 8

Average dioxin content (avg ± SE) in samples of sprats, collected in 2003

	Dioxin
	pgTEQ/g for wet weight
	pgTEQ/g for lipids

	PCDD
	1,03 ( 0,14
	10,4 ( 1,5

	PCDF
	2,70 ( 0,09
	27,1 ( 1,2

	PCDD/F
	3,74 ( 0,21
	37,5 ( 2,5

	Non-orto PCB
	2,37 ( 0,08
	23,8 ( 1,1

	Mono-orto PCB
	1,09 ( 0,04
	10,9 ( 0,6

	PCB
	3,46 ( 0,11
	34,7 ( 1,6

	TOTAL QUANTITY
	7,20 ( 0,28
	72,1 ( 3,8


In case of PCDD/F, the results obtained in the year 2002 were also used to determine the relations between the age/size and dioxin level in the Baltic sprat. The relation between the age of sprat and concentration of dioxins (pgTEQ/g for lipids) is statistically reliable for both PCDD (r2 = 0,676; n = 14), PCDF (r2 = 0,814; n = 14) and their respective total PCDD/F (r2 = 0,817; n = 14). Therefore, the level of all the dioxins analyzed accumulate in the sprats as the age/size increase. 

The EU limits for dioxins (PCDD/F) in fish have been given for wet weight. When calculating the results of 2003 as to suit the wet weight of sprats and using the results obtained in year 2002 both by us and the Finnish researchers (www.elintarvikevirasto.fi). When excluding one of the results, obtained by the Finns, we can observe a distinctive relation between the age of sprat and PCDD/F concentration (Figure 3). The relation is statistically reliable (r2 = 0,749; n = 17) and can be described with the following equation: 

Y = 0,9841X0,792,

where Y stands for PCDD/F concentration pgTEQ/g for wet weight and X for the age of sprats in years.  

The dioxin level in sprats, therefore, exceeds the EU limits in fish older than five years. The approximate sizes of the respective fish are: length 12,5 cm and weight more than 11,0 g. Dioxin concentration in fish younger and older than five years, have been shown for the sprat in Table 9.     

Table 9

Average dioxin concentration (pgTEQ/g for wet weight) in sprats of different age

	Age of sprat
	Less than five years
	Over five years

	PCDD
	0,72 ( 0,09
	1,13

	PCDF
	1,95 ( 0,18
	2,59

	PCDD/F
	2,67 ( 0,26
	3,72

	non-orto PCB
	2,43 ( 0,11
	2,25

	mono-orto PCB
	1,07 ( 0,06
	1,13

	PCB
	3,50 ( 0,17
	3,38

	TOTAL QUANTITY
	7,25 ( 0,41
	7,10
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Figure 3. Dependence of dioxin (PCDD/F) concentration (pgTEQ/g for wet weight) depending on the age of the sprats (EL limits – 4 pgTEQ/g for wet weight)

3.3. PERCH

The samples of perch, in total six (marked from A1203 to A1703), were collected from the Gulf of Riga on June 2 and 11, 2003. The length of the fish, included in the samples, was between 15,0 to 28,0 cm while the weight was from, respectively, from 30,0 to 245,6 g (Table 10). The age of the perch in the samples analyzed remains between two to six years (Table 11). Samples A1203 to A1503 included only of female and, respectively, sample A1603 of male fish. In samples A1703 the ratio of gender was – female/male – 2/1. As a rule, the gonads of all the fish analyzed had reached the maturity level V-VI.  

Table 10 

Length and weight of the perch, collected from the Gulf of Riga in 2003

	Sample
	n
	Length (cm)
	
	Weight (g)
	

	
	
	avg ± SE
	Limits
	avg ± SE
	Limits

	A1203
	9
	15,8 ( 0,2
	15,0 – 16,6
	38,7 ( 2,3
	30,0 – 50,0

	A1303
	6
	18,1 ( 0,2
	17,6 – 18,6
	57,5 ( 2,0
	50,0 – 62,0

	A1403
	5
	20,1 ( 0,1
	19,8 – 20,4
	81,2 ( 3,8
	69,0 – 93,0

	A1503
	4
	21,7 ( 0,2
	21,2 – 22,0
	94,8 ( 1,9
	90,3 – 101,0

	A1603
	4
	23,8 ( 0,2
	23,1 – 24,3
	146,5 ( 10,3
	117,4 – 175,3

	A1703
	3
	26,7 ( 0,7
	25,1 – 28,0
	207,4 ( 19,7
	162,9 – 245,6


Table 11

Age of perch and level of lipids in samples collected from the Gulf of Finland in 2003 

	Sample
	n
	Lipids
	Age
	(year)

	
	
	(% for wet weight)
	avg ± SE
	Limits

	A1203
	9
	0,8
	2,6 ( 0,2
	2 – 3

	A1303
	6
	0,8
	3,5 ( 0,2
	3 – 4

	A1403
	5
	0,8
	4,2 ( 0,2
	4 – 5

	A1503
	4
	0,6
	5,0 ( 0,0
	5

	A1603
	4
	0,8
	5,0 ( 0,0
	5

	A1703
	3
	0,8
	5,7 ( 0,3
	5 – 6


In all the samples of perch analyzed, the dioxin level remained well below the limits established by the EU. According to the average data (Table 12), the level of PCDD/F and PCB compounds, similar to dioxins, is practically equal, amounting to, respectively 46,2 and 53,8%. As it was the case with the herring and sprat, the PCDF concentration exceeds the PCDD content. The concentration of non-ortoPCB, differently from sprats and herrings, exceeds the level of mono-ortoPCB by half. The dominant isomers in the perch are PCB 126 (31,0%) and 2,3,4,7,8-PeCDF (24,9%).       

Table 12

Average dioxin content (avg ± SE) in samples of perch, collected in 2003

	Dioxin
	pgTEQ/g for wet weight
	pgTEQ/g for lipids

	PCDD
	0,25 ± 0,03
	33,6 ± 4,6

	PCDF
	0,42 ± 0,05
	56,6 ± 9,2

	PCDD/F
	0,67 ± 0,08
	90,2 ± 13,6

	non-orto PCB
	0,50 ± 0,07
	67,9 ± 13,1

	mono-orto PCB
	0,27 ± 0,05
	37,3 ± 9,3

	PCB
	0,77 ± 0,12
	105,2 ± 22,4

	SUMMA
	1,45 ± 0,19
	195,3 ± 35,5


The dioxin level in younger fish, aged from two to five years, is somewhat lower than that in the older fish, where the age exceeds five years (Figrue 4). The respective average indicators have been given in table 13. 

Table 13

Average dioxin concentration (pgTEQ/g for wet weight) in perch of different age

	Age of fish
	Less than five years
	Over five years

	PCDD
	0,20 ± 0,02
	0,30 ± 0,04

	PCDF
	0,33 ± 0,02
	0,51 ± 0,08

	PCDD/F
	0,54 ± 0,01
	0,81 ± 0,11

	non-orto PCB
	0,38 ± 0,01
	0,62 ± 0,09

	mono-orto PCB
	0,19 ± 0,01
	0,36 ± 0,08

	PCB
	0,56 ± 0,02
	0,98 ± 0,16

	TOTAL QUANTITY
	1,10 ± 0,01
	1,79 ± 0,26
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Figure 4. Dioxin level in perch of different age

3.4. PIKE PERCH

The samples of pikeperch, in total six (marked from K0603 to K1103), were collected were collected from the Gulf of Riga on June 2 and 11, 2003. The length and weight of the fish, included in the samples, differed from two to seven years. In the samples, consisting of the fish age from two to three years, there were both female and male fish with the gonads having reached maturity level was II. In the samples of older fish only the males with the maturity level of gonads being IV and V (Table 14), were present. 

Table 14 

Biological parameters in pikeperch, collected from the Gulf of Riga in 2003 

	Sample
	n
	Length
	Weight
	Age
	Gender
	Maturity level
	Lipids

	
	
	(cm)
	(g)
	(years)
	(F/M)
	
	(% for wet weight)

	K0603
	5
	23,5
	74
	2
	3/2
	II
	0,3

	K0703
	3
	29,3
	163
	3
	2/1
	II
	0,3

	K0803
	2
	38,6
	427
	4
	0/2
	IV-V
	0,4

	K0903
	2
	45,6
	748
	5
	0/2
	IV-V
	0,4

	K1003
	1
	52,0
	1117
	6
	0/1
	V
	0,4

	K1103
	1
	55,6
	1538
	7
	0/1
	V
	0,3


As it was in the case of perch, the dioxin level in pikeperch is lower than the respective EU limits. According to the average data (Table 15), the level of PCDD/F and PCB compounds, similar to dioxins, is practically equal, amounting to, respectively 47,5 and 52,5 %. Differently from the other fish analyzed, the average PCDF concentration in pikeperch is equal to or even somewhat lower than the PCDD concentration. As it was with the perch, the concentration of non-ortoPCB, differently from sprats and herrings, exceeds the level of mono-ortoPCB by half. The dominant isomers in the perch are PCB 126 (27,5%) and 2,3,4,7,8-PeCDF (14,3%). The concentration of the last isomer is considerably lower in the pikeperch than in the other observed. The concentration of 2,3,7,8-TCDD and 1,2,3,7,8-PeCDD is, respectively, higher –13,0 and 12,1 %.        

Table 15

Average dioxin content (pgTEQ/g for wet weight) in samples of pikeperch, collected  in 2003

	Age of fish
	pg TEQ/g for wet weight
	pg TEQ/g for lipids

	PCDD
	0,21 ± 0,03
	64,1 ± 13,5

	PCDF
	0,18 ± 0,03
	51,5 ± 8,6

	PCDD/F
	0,39 ± 0,01
	115,6 ± 9,9

	non-orto PCB
	0,25 ± 0,02
	74,1 ± 7,4

	mono-orto PCB
	0,18 ± 0,01
	53,7 ± 7,0

	PCB
	0,43 ± 0,03
	127,8 ± 13,9

	SUMMA
	0,83 ± 0,03
	243,4 ± 23,3


The dioxin concentration on pikeperch of different age has been given on Figure 5. The level of PCDD and PCB, similar to dioxins, is, as a rule, higher in the fish aged from two to three years than in the older fish. At the same time, the growth trend of PCB, similar to dioxins, above all, non-orto PCB can be observed in the fish aged from four to seven years. The respective concentrations of dioxin in the pikeperch aged from two to three years and over have been given in Table 16. 

Table 16

Average dioxin concentration (pgTEQ/g for wet weight) in pikeperch of different age

	Age of fish
	Two to three years
	Four to seven years

	PCDD
	0,32
	0,16 ± 0,01

	PCDF
	0,09
	0,23 ± 0,01

	PCDD/F
	0,41
	0,39 ± 0,02

	non-orto PCB
	0,24
	0,26 ± 0,02

	mono-orto PCB
	0,21
	0,17 ± 0,01

	PCB
	0,45
	0,42 ± 0,03

	SUMMA
	0,86
	0,81 ± 0,04
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Figure 5. Dioxin concentration in pikeperch of different age 

4. Conclusion

The results of the dioxin survey, obtained in 2003, show that the dioxin level in the fish in the coastal sea of Estonia is has largely remained the same. The concentrations observed are, in many cases, higher than the respective EU limits (as for the herring, in five cases out of nine and as for the sprats, in two cases out of six), but this can be explained by the selection of samples. The objective is to determine the dioxin content in the older fish. Where in the case of the Baltic herring the expectations and the reality did coincide, the same results were somewhat surprising in the case of sprats. In Finland, sprats have been included in the list of fish, safe where it concerns dioxin. Our data reveals that both the sprats and herring accumulate dioxin as the age and size of the fish increases. Nevertheless, there is no grounds to state that herring is more dangerous for humans than sprat. In the case of fish, the consumption of older and bigger fish should be restricted. 
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Figure 6. Average dioxin level in the fish in the coastal sea of Estonia 

In general, it can be stated that the dioxin level in fish increased with their age. For example, the relatively “dioxin-free” perch has been observed to have the PCDD/F content exceeding 4 pg/TEQ/g for wet weight in the fish aged from 10 to 11 years by the Finnish researchers (www.elintarvikevirasto.fi). The issue of biological accumulation of dioxin still remains to be studied. The dioxin level in fish does increases simultaneously with their age/size, but in the case of predatory fish (perch, pikeperch) their concentration is considerably lower than in the Baltic herring and sprat. Therefore, it can’t be said that the accumulation of dioxin takes place along the food chain. 

It can be concluded that the limits, established by the EU, are exceeded in the older Baltic herring (Figure 6). The level of dioxin is also dangerously close to the limits in older sprats. Next year – in 2004 – the level of PBC compounds, similar to dioxin, will be included to this list. As the result, the total level of PCDD/F and of PBC compounds, similar to dioxin, is going to increase the limits regardless of the age or size of the fish. As for the perch and pikeperch, the level of PCDD/F and of PBC compounds, similar to dioxin, remains within the limits. Two of the most important industrial fish species – the Baltic herring and sprat – will therefore fail to meet the EU requirements and therefore, the populations should, no doubt, be informed of the danger, arising of consuming the fish.     

ANNEX 1

Results of biological analysis (initial data) 

Annex 1. Table 1  

BALTIC HERRING 

	Marking of sample
	L

(cm)
	Weight

(g)
	Age

 (years)
	Gender


	Maturity of gonads

	1
	2
	3
	4
	5
	6

	R0103
	24
	98,1
	8
	F
	IV

	
	22
	78,8
	8
	F
	IV

	
	27,2
	160,7
	8
	M
	IV

	
	22,5
	87,8
	9
	F
	V

	R0203
	21,6
	73,3
	12
	F
	IV

	
	21,5
	63,2
	5
	F
	IV

	
	21,5
	76,9
	8
	M
	IV

	
	23
	89,6
	8
	M
	IV

	
	21,1
	66,6
	6
	M
	IV

	
	22
	66,5
	7
	F
	V

	R0303
	20,2
	57,1
	5
	F
	IV

	
	20,3
	62,5
	7
	F
	IV

	
	21,2
	69,2
	9
	M
	IV

	
	20,5
	63
	10
	M
	IV

	
	20
	61,7
	8
	M
	IV

	
	21,7
	62,7
	8
	F
	V

	
	21,8
	70,8
	7
	M
	V

	R0403
	19,2
	49
	6
	F
	IV

	
	20,2
	54,6
	9
	M
	IV

	
	19,7
	54,3
	5
	M
	IV

	
	20,3
	51,3
	10
	M
	IV

	
	18,1
	46,9
	7
	F
	V

	
	20,7
	60,8
	8
	F
	V

	
	20
	59,6
	5
	F
	V

	R0503
	16,3
	25
	3
	F
	IV

	
	14,8
	20,4
	3
	F
	IV

	
	16,2
	25,7
	3
	F
	IV

	
	15,9
	22,7
	3
	F
	IV

	
	16,5
	28,7
	3
	M
	IV

	
	15,3
	23,3
	3
	M
	IV

	
	15,7
	27,5
	3
	M
	IV

	
	15
	22,4
	3
	M
	IV

	
	15,5
	20,9
	3
	M
	IV

	
	16,4
	23,7
	6
	F
	V

	
	15,7
	24,3
	5
	F
	V

	
	16,5
	25,4
	4
	F
	V

	
	15,7
	26,8
	3
	F
	V

	
	
	
	
	
	

	1
	2
	3
	4
	5
	6

	R0503
	15
	21,3
	3
	F
	V

	(cont.)
	15,1
	21,5
	3
	F
	V

	R0603
	15
	24,9
	3
	F
	IV

	
	14,5
	21,5
	3
	M
	IV

	
	15,8
	24,7
	3
	M
	IV

	
	16,4
	27,8
	5
	M
	IV

	
	15,3
	21,2
	3
	M
	IV

	
	16,7
	27
	4
	M
	IV

	
	16
	21,6
	3
	F
	V

	
	16
	23
	4
	F
	V

	
	15,4
	23,8
	3
	F
	V

	
	18,4
	40,1
	4
	F
	V

	
	17,8
	36,8
	4
	F
	V

	
	15,5
	22,9
	3
	F
	V

	
	16,3
	27,7
	4
	M
	V

	
	16,7
	26,3
	4
	M
	VI

	R1803
	18,7
	42,4
	8
	M
	IV-V

	
	18,3
	35,2
	5
	F
	V

	
	18
	36,8
	6
	F
	V

	
	18,2
	37,4
	5
	M
	V

	
	19
	41,3
	9
	F
	VI

	
	20,1
	39,5
	7
	F
	VI

	
	19,5
	40,8
	4
	M
	VI

	
	19
	42,9
	10
	M
	VI

	
	18,9
	36,9
	5
	M
	VI

	
	19
	37,3
	10
	M
	VI

	R1903
	17,2
	27,8
	5
	M
	IV-V

	
	16,1
	24,6
	6
	F
	V

	
	15
	20,5
	3
	F
	V

	
	14,9
	19,4
	5
	F
	V

	
	15,1
	21
	3
	F
	V

	
	15,6
	21,6
	3
	F
	V

	
	17,2
	27,7
	5
	M
	V

	
	15,7
	25,1
	5
	M
	V

	
	14,6
	20,9
	3
	M
	V

	
	17
	24,5
	4
	F
	VI

	
	14,6
	16
	2
	M
	VI

	
	16,2
	24,2
	6
	M
	VI

	
	16,6
	23,7
	3
	M
	VI

	
	15,9
	21,4
	6
	M
	VI

	
	16,2
	25,5
	6
	M
	VI

	
	
	
	
	
	

	
	
	
	
	
	

	1
	2
	3
	4
	5
	6

	R1903
	16,5
	24,7
	3
	M
	VI

	(cont.)
	18
	30,8
	6
	
	

	R2003
	17,6
	29,6
	6
	F
	IV

	
	14,9
	20,6
	3
	F
	IV

	
	13,9
	15,1
	4
	F
	IV

	
	15,5
	23,9
	3
	F
	IV

	
	16,8
	30,4
	8
	F
	IV

	
	17,2
	30,3
	6
	F
	IV-V

	
	13,5
	14,8
	2
	M
	IV-V

	
	15,8
	23,2
	8
	M
	IV-V

	
	17,1
	28,2
	4
	M
	IV-V

	
	15,2
	18,4
	4
	M
	IV-V

	
	12,9
	12,7
	2
	M
	IV-V

	
	15,2
	18,3
	5
	F
	V

	
	16,2
	23,3
	5
	F
	V

	
	15,1
	19,8
	3
	F
	V

	
	15
	20,3
	6
	F
	V

	
	14,6
	16,7
	4
	M
	V

	
	15,3
	21,1
	3
	M
	V

	
	17,7
	28,3
	6
	M
	VI


Annex 1. Table 2  

SPRAT 

	Marking of sample
	L

(cm)
	Weight

(g)
	Age

 (years)
	Gender


	Maturity of gonads

	1
	2
	3
	4
	5
	6

	L2103
	11,2
	8,6
	3
	M
	III-IV

	
	11,2
	7,7
	3
	M
	III-IV

	
	12,1
	9,7
	7
	F
	IV

	
	11,9
	10,6
	4
	F
	IV

	
	11,9
	11
	5
	F
	IV

	
	12,6
	12,4
	8
	F
	IV

	
	12,5
	10,3
	6
	F
	IV

	
	12,3
	11,5
	4
	F
	IV

	
	11,7
	8,3
	5
	F
	IV

	
	11,8
	9,9
	9
	M
	IV

	
	12
	11,3
	8
	M
	IV

	
	11,1
	8
	2
	M
	IV

	
	12,1
	11,3
	3
	M
	IV

	
	11,7
	7
	11
	M
	IV

	
	10,8
	8,1
	2
	M
	IV

	
	12,5
	9,9
	4
	M
	IV

	
	12
	10,9
	3
	M
	IV

	
	12,9
	13,2
	4
	M
	IV

	
	12
	11,5
	4
	M
	IV

	
	12,1
	9,9
	3
	F
	IV-V

	
	12,3
	10
	3
	F
	IV-V

	
	12,6
	12,1
	7
	F
	IV-V

	
	12,6
	13,1
	7
	F
	IV-V

	
	12,7
	11,3
	8
	F
	IV-V

	
	11,8
	10,3
	9
	M
	IV-V

	
	11,7
	9,8
	4
	M
	IV-V

	
	11,6
	8,9
	5
	M
	IV-V

	
	11,9
	9,5
	8
	M
	IV-V

	L2203
	12,6
	10,8
	9
	F
	IV

	
	12,9
	11,3
	10
	F
	IV

	
	12,1
	10
	5
	F
	IV

	
	12
	10,9
	5
	F
	IV

	
	12,9
	13,1
	6
	F
	IV

	
	12,5
	11,5
	4
	F
	IV

	
	11,7
	11,1
	3
	F
	IV

	
	12
	8,9
	4
	F
	IV

	
	13
	13,6
	4
	F
	IV

	
	12,7
	12,8
	6
	F
	IV

	
	11,4
	9,9
	8
	F
	IV

	
	12,4
	13
	6
	F
	IV

	
	12,6
	13,1
	6
	F
	IV

	
	12,9
	11,5
	3
	F
	IV

	
	12,7
	12,8
	6
	F
	IV-V

	
	12,3
	11,1
	3
	F
	IV-V

	
	13,7
	15,4
	7
	F
	IV-V

	1
	2
	3
	4
	5
	6

	L2203
	13
	11,6
	6
	F
	IV-V

	(cont.)
	12,1
	10,5
	9
	F
	IV-V

	
	12,6
	10,8
	5
	F
	IV-V

	
	12,7
	13,3
	7
	F
	IV-V

	L2303
	11,9
	9
	4
	F
	IV

	
	11,8
	9
	3
	F
	IV

	
	11,1
	7,1
	3
	F
	IV

	
	11
	7,8
	2
	F
	IV

	
	12,3
	8,9
	5
	F
	IV

	
	11,1
	7,3
	2
	F
	IV

	
	12,4
	10,2
	4
	F
	IV

	
	11,5
	6,4
	3
	F
	IV

	
	11,6
	9,5
	3
	F
	IV

	
	11,4
	9
	3
	F
	IV

	
	11,5
	8,2
	2
	F
	IV

	
	11,9
	9,1
	3
	F
	IV

	
	11,4
	8,3
	6
	M
	IV

	
	11,2
	7,6
	3
	M
	IV

	
	11,3
	7
	5
	M
	IV

	
	11,9
	9,3
	3
	M
	IV

	
	11,2
	7,9
	3
	M
	IV

	
	11,4
	8,3
	7
	M
	IV

	
	11,3
	7,6
	2
	M
	IV

	
	11,9
	9,5
	8
	M
	IV

	
	11
	6,6
	3
	M
	IV

	
	11,1
	7,4
	3
	M
	IV

	
	12,7
	10,2
	7
	M
	IV

	
	11,1
	7,5
	3
	M
	IV

	
	12
	8,4
	3
	M
	IV

	
	11,2
	8,1
	2
	M
	IV

	
	11,2
	8,6
	3
	M
	IV

	
	11,5
	8,8
	3
	M
	IV

	
	11,1
	7,2
	2
	M
	IV

	
	11,2
	8,7
	3
	M
	IV

	
	11
	6,9
	4
	M
	IV

	
	11
	7
	3
	M
	IV

	
	11,9
	10
	3
	F
	IV-V

	
	12,2
	10,1
	3
	F
	IV-V

	
	12
	9,5
	4
	F
	IV-V

	
	11,6
	10,1
	2
	F
	IV-V

	L2403
	11,8
	9,7
	7
	F
	IV

	
	12,2
	8,5
	8
	F
	IV

	
	12
	9,5
	7
	F
	IV

	
	12,7
	9,8
	4
	F
	IV

	
	11,9
	10,5
	4
	F
	IV

	
	12,2
	8,7
	4
	F
	IV

	
	11,9
	9,3
	3
	F
	IV

	
	11,6
	8,8
	4
	F
	IV

	
	12
	10,2
	4
	F
	IV

	
	12
	10,9
	4
	F
	IV

	
	12
	10,1
	3
	F
	IV

	
	
	
	
	
	

	
	
	
	
	
	

	1
	2
	3
	4
	5
	6

	L2403
	11,6
	8,7
	2
	F
	IV

	(cont.)
	11,6
	8,8
	4
	M
	IV

	
	11,6
	9,3
	4
	M
	IV

	
	12
	8,6
	4
	M
	IV

	
	11,7
	9,3
	8
	M
	IV

	
	11,5
	9,3
	2
	M
	IV

	
	11,7
	8,1
	3
	M
	IV

	
	11,8
	8
	9
	M
	IV

	
	12
	10,3
	4
	M
	IV

	
	12
	9
	5
	M
	IV

	
	11,6
	8,6
	4
	M
	IV

	
	11,9
	8
	7
	M
	IV

	
	11,3
	8,7
	5
	M
	IV

	
	12,1
	7,8
	3
	M
	IV

	
	11,5
	8,7
	4
	M
	IV

	
	11,2
	8,1
	4
	M
	IV

	
	11,6
	8,5
	6
	M
	IV

	
	11,7
	8,3
	2
	M
	IV

	
	12
	9,3
	3
	M
	IV

	
	12,1
	9
	5
	M
	IV

	
	12
	8,1
	8
	M
	IV

	
	11,8
	9,3
	3
	M
	IV

	L2503
	12,1
	10,3
	3
	F
	IV

	
	11,8
	8,4
	3
	F
	IV

	
	11,9
	7,8
	3
	F
	IV

	
	12
	9,5
	4
	F
	IV

	
	12
	9,5
	4
	F
	IV

	
	12,6
	13
	4
	F
	IV

	
	11,7
	9,6
	3
	F
	IV

	
	12,4
	9
	3
	F
	IV

	
	11,7
	8,4
	3
	F
	IV

	
	11,7
	9,9
	2
	F
	IV

	
	11,5
	8,5
	3
	F
	IV

	
	11,7
	9,7
	3
	F
	IV

	
	12,2
	9,4
	7
	F
	IV

	
	11,4
	7,4
	3
	M
	IV

	
	11,6
	8,1
	4
	M
	IV

	
	11,7
	8,6
	3
	M
	IV

	
	11,2
	8
	4
	M
	IV

	
	11,8
	8,2
	9
	M
	IV

	
	11,4
	7,8
	9
	M
	IV

	
	12,1
	8,9
	8
	M
	IV

	
	11,2
	8,3
	5
	M
	IV

	
	12,1
	9,5
	4
	M
	IV

	
	11,2
	6,2
	6
	M
	IV

	
	11,7
	7,5
	5
	M
	IV

	
	11,9
	7,5
	6
	M
	IV

	
	11,6
	8,7
	3
	M
	IV

	
	11,7
	8,3
	7
	M
	IV

	
	11,6
	8,3
	3
	M
	IV

	
	11,5
	8,3
	3
	M
	IV

	
	
	
	
	
	

	
	
	
	
	
	

	1
	2
	3
	4
	5
	6

	L2503
	11,6
	8,2
	4
	M
	IV

	(cont.)
	11,8
	8,3
	4
	M
	IV

	
	11,3
	8,8
	4
	M
	IV

	
	12,1
	7,5
	8
	M
	IV

	
	11,7
	8,3
	4
	M
	IV

	
	12
	8,4
	6
	M
	IV

	
	11,9
	8,1
	4
	M
	IV

	L2603
	12,6
	12,9
	2
	F
	IV

	
	12,8
	10,4
	5
	F
	IV

	
	12,3
	10,1
	3
	F
	IV

	
	12,9
	10
	4
	F
	IV

	
	12,5
	10,6
	4
	F
	IV

	
	12,1
	9,7
	3
	F
	IV

	
	12,6
	9,9
	5
	F
	IV

	
	12,4
	9,6
	5
	F
	IV

	
	12,1
	10,1
	4
	F
	IV

	
	12
	9,9
	6
	F
	IV

	
	12,5
	8,8
	4
	F
	IV

	
	12,4
	8,9
	4
	F
	IV

	
	12,5
	9
	4
	F
	IV

	
	13
	10,2
	6
	F
	IV

	
	12,6
	12,1
	5
	F
	IV

	
	12,5
	10,4
	6
	F
	IV

	
	13,2
	12,5
	10
	F
	IV

	
	12,2
	9,9
	9
	F
	IV

	
	12,5
	11
	4
	F
	IV

	
	12
	9,6
	3
	F
	IV

	
	13,5
	12,7
	9
	F
	IV

	
	12,5
	9,9
	3
	F
	IV

	
	12,6
	10,8
	4
	F
	IV


Annex 1. Table 3

PIKEPERCH

	Marking of sample
	L

(cm)
	Weight

(g)
	Age

 (years)
	Gender


	Maturity of gonads

	K0603
	23,4
	84
	2
	M
	2

	
	23,6
	68
	2
	F
	2

	
	23
	77
	2
	F
	2

	
	24
	69
	2
	M
	2

	
	23,4
	71
	2
	F
	2

	K0703
	29
	144
	3
	M
	2

	
	29
	158
	3
	F
	2

	
	30
	186
	3
	F
	2

	K0803
	37,6
	396
	4
	M
	5

	
	39,6
	458
	4
	M
	4

	K0903
	46,2
	703
	5
	M
	4,5

	
	45
	793
	5
	M
	5

	K1003
	52
	1117
	6
	M
	5

	K1103
	55,6
	1538
	7
	M
	5


Annex 1. Table 4 

PERCH

	Marking of sample
	L

(cm)
	Weight

(g)
	Age

 (years)
	Gender


	Maturity of gonads

	A1203
	15,0
	31,0
	2
	M
	5

	
	15,0
	32,0
	2
	M
	5

	
	15,2
	30,0
	2
	M
	5

	
	15,6
	40,0
	2
	M
	5

	
	15,8
	33,0
	3
	M
	5

	
	16,2
	44,0
	3
	M
	5

	
	16,4
	44,0
	3
	M
	5

	
	16,6
	44,0
	3
	M
	5

	
	16,6
	50,0
	3
	M
	5

	A1303
	17,6
	50,0
	3
	M
	6

	
	17,6
	56,0
	3
	M
	5

	
	18,1
	62,0
	3
	M
	6

	
	18,2
	53,0
	4
	M
	5

	
	18,3
	62,0
	4
	M
	5

	
	18,6
	62,0
	4
	M
	6

	A1403
	19,8
	69,0
	4
	M
	5

	
	20,0
	75,0
	4
	M
	5

	
	20,2
	83,0
	4
	M
	5

	
	20,2
	86,0
	4
	M
	5

	
	20,4
	93,0
	5
	M
	5

	A1503
	21,2
	90,3
	5
	M
	5

	
	21,4
	94,0
	5
	M
	5

	
	22,0
	94,0
	5
	M
	6

	
	22,0
	101,0
	5
	M
	5

	A1603
	23,1
	117,4
	5
	F
	6

	
	23,8
	143,2
	5
	F
	6

	
	24,0
	150,0
	5
	F
	6

	
	24,3
	175,3
	5
	F
	6

	A1703
	25,1
	162,9
	5
	F
	6

	
	27,1
	213,7
	6
	F
	6

	
	28,0
	245,6
	6
	M
	5


ANNEX 2 

Results of chemical analysis (initial data) 

Annex 2; Table 1 (1)

Dioxin level in the Baltic herring

	Sample
	R0103 
	R0203 
	R0303 
	R0403 
	R0503 

	Dry matter (%)
	22,6
	
	23,4
	
	24,1
	
	22,9
	
	21,5
	

	Lipids (%)
	2,8
	
	2,8
	
	3,4
	
	3,1
	
	2,7
	

	pg/g for lipids
	
	
	
	
	
	
	
	
	
	

	PCDD/F 
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD

	2,3,7,8-TCDD
	5,7
	0,4
	7,6
	0,44
	6,8
	0,26
	8,5
	0,62
	6,1
	0,43

	1,2,3,7,8-PeCDD
	19,8
	0,66
	34,6
	0,63
	27,6
	0,57
	33
	0,48
	9,4
	0,5

	1,2,3,4,7,8-HxCDD
	3,3
	0,83
	3,3
	0,8
	4,4
	0,64
	4,4
	1,4
	3,6
	0,67

	1,2,3,6,7,8-HxCDD
	10,7
	0,7
	18,4
	0,83
	12,9
	0,58
	17,1
	1,1
	6
	0,63

	1,2,3,7,8,9-HxCDD
	0,88
	0,77
	0,97
	0,82
	0,71
	0,61
	1,3
	1,2
	0,44
	0,65

	1,2,3,4,6,7,8-HpCDD
	3,6
	0,46
	3
	0,45
	3,7
	0,32
	4,4
	0,41
	2,6
	0,46

	OCDD
	4,6
	0,66
	5,1
	0,68
	3,7
	0,43
	5,4
	0,54
	4,1
	0,54

	2,3,7,8-TCDF
	86,9
	0,19
	111
	0,23
	101
	0,16
	96,7
	0,42
	88,2
	0,37

	1,2,3,7,8-PeCDF
	24,5
	0,28
	47,9
	0,25
	32,2
	0,18
	36,7
	0,32
	15,5
	0,25

	2,3,4,7,8-PeCDF
	119
	0,21
	205
	0,36
	144
	0,21
	169
	0,36
	95
	0,32

	1,2,3,4,7,8-HxCDF
	5,3
	0,48
	11,5
	0,65
	10
	0,72
	8,7
	0,74
	4,2
	0,51

	1,2,3,6,7,8-HxCDF
	7,9
	0,48
	14,9
	0,66
	11,8
	0,66
	16,2
	0,69
	4,4
	0,51

	1,2,3,7,8,9-HxCDF
	1,1
	0,13
	1,2
	0,16
	0,55
	0,14
	1,3
	0,17
	0,96
	0,14

	2,3,4,6,7,8-HxCDF
	8,9
	0,29
	15,2
	0,29
	10,6
	0,22
	14,5
	0,22
	3,4
	0,23

	1,2,3,4,6,7,8-HpCDF
	3,1
	0,26
	2,3
	0,26
	3,2
	0,28
	3,4
	0,58
	1,7
	0,2

	1,2,3,4,7,8,9-HpCDF
	1,1
	0,37
	1,9
	0,43
	0,99
	0,39
	1,2
	0,3
	0,65
	0,35

	OCDF
	4
	0,71
	1,9
	0,57
	2,7
	0,4
	2,3
	0,54
	2,4
	0,45

	PCB
	
	
	
	
	
	
	
	
	
	

	PCB 77
	1488
	51,2
	1868
	36,2
	2086
	44
	2274
	42,1
	1400
	22,1

	PCB 81
	nd
	31,4
	24,5
	19,8
	36,7
	16,7
	24,7
	16,2
	9
	8,9

	PCB 126
	729
	12,6
	834
	12,1
	739
	7
	792
	9,7
	352
	6,7

	PCB 169
	540
	15,6
	632
	12,1
	544
	9
	667
	9,1
	327
	4,3

	PCB 105
	85843
	41,5
	88265
	19,3
	70133
	18,7
	71002
	21,4
	36487
	13,8

	PCB 114
	3790
	47,9
	4337
	36,7
	3473
	34
	3559
	32,5
	1488
	17,9

	PCB 118 
	211288
	46,9
	235849
	37,4
	197692
	29,1
	197984
	35,4
	86206
	19,3

	PCB 123
	22878
	60,6
	24283
	55,2
	20088
	37,8
	19867
	57,7
	8360
	20,6

	PCB 156
	29905
	16,6
	31697
	16,5
	25139
	11,9
	25859
	13,5
	10519
	6,8

	PCB 157
	7119
	15,2
	7702
	15,3
	5895
	11,2
	6132
	11
	2533
	6,2

	PCB 167
	15256
	31,5
	15679
	22,3
	13175
	17,8
	12607
	30
	6062
	6,9

	PCB 189
	1938
	6,2
	2203
	4,6
	1822
	4,2
	1972
	2,5
	845
	1,7


Annex 2; Table 1 (2)

Dioxin level in the Baltic herring
	Sample
	R0603 
	R1803 
	R1903 
	R2003 

	Dry matter (%)
	23,1
	
	24,6
	
	24,8
	
	22,4
	

	Lipids (%)
	2,6
	
	3,7
	
	4,6
	
	3,9
	

	pg/g for lipids
	
	
	
	
	
	
	
	

	PCDD/F 
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD

	2,3,7,8-TCDD
	7,6
	0,35
	8,8
	0,47
	4,5
	0,23
	4,9
	0,31

	1,2,3,7,8-PeCDD
	9,4
	0,45
	24,2
	0,38
	9,1
	0,44
	23,2
	0,4

	1,2,3,4,7,8-HxCDD
	1,4
	0,6
	3,1
	0,77
	2,3
	0,46
	3,2
	0,51

	1,2,3,6,7,8-HxCDD
	7,2
	0,55
	12
	0,8
	7,9
	0,45
	12
	0,49

	1,2,3,7,8,9-HxCDD
	0,83
	0,58
	1,1
	0,78
	0,4
	0,46
	0,77
	0,5

	1,2,3,4,6,7,8-HpCDD
	3,4
	0,47
	3
	0,32
	1,5
	0,27
	4
	0,42

	OCDD
	3,5
	0,63
	14,3
	0,73
	7
	0,5
	7,3
	0,55

	2,3,7,8-TCDF
	85,9
	0,37
	73,2
	0,2
	62,3
	0,17
	71,4
	0,24

	1,2,3,7,8-PeCDF
	17,2
	0,35
	28,1
	0,33
	13,1
	0,13
	18,6
	0,28

	2,3,4,7,8-PeCDF
	89,3
	0,25
	158
	0,36
	74,3
	0,18
	128
	0,3

	1,2,3,4,7,8-HxCDF
	4,1
	0,56
	7,7
	0,71
	3,3
	0,39
	5,7
	0,71

	1,2,3,6,7,8-HxCDF
	5,8
	0,55
	13
	0,67
	4,3
	0,41
	9,3
	0,73

	1,2,3,7,8,9-HxCDF
	0,98
	0,22
	0,96
	0,14
	0,68
	0,11
	0,51
	0,11

	2,3,4,6,7,8-HxCDF
	5,3
	0,35
	11,7
	0,26
	5,2
	0,17
	10,2
	0,29

	1,2,3,4,6,7,8-HpCDF
	1,8
	0,25
	2,9
	0,22
	1,5
	0,19
	5,2
	0,17

	1,2,3,4,7,8,9-HpCDF
	nd
	0,31
	2,1
	0,32
	0,71
	0,25
	nd
	0,19

	OCDF
	3,2
	0,45
	4
	0,53
	2
	0,44
	4,1
	0,54

	PCB
	
	
	
	
	
	
	
	

	PCB 77
	1526
	24,3
	2167
	15,1
	1383
	13,4
	1990
	21,2

	PCB 81
	28,5
	13,5
	36,4
	7,1
	27,4
	7,2
	43,7
	10,3

	PCB 126
	397
	5,3
	721
	4,4
	340
	2,3
	466
	3,4

	PCB 169
	386
	6,7
	571
	5,7
	245
	3,5
	371
	5,9

	PCB 105
	39419
	15,1
	63010
	12,9
	30018
	8,2
	44117
	13,8

	PCB 114
	1730
	19,8
	3260
	20,4
	1312
	11
	2102
	12,5

	PCB 118 
	97806
	20,7
	161042
	28,9
	71540
	15,1
	108735
	16,8

	PCB 123
	9521
	18,6
	17453
	28,4
	7298
	13,2
	10737
	17,7

	PCB 156
	12381
	9,8
	21127
	8,4
	9254
	6
	15409
	8,4

	PCB 157
	2997
	9,3
	5359
	7,7
	2226
	4,8
	3505
	6,5

	PCB 167
	6708
	10,3
	11555
	10,4
	5272
	6,4
	7352
	6,7

	PCB 189
	966
	2,6
	1722
	2,1
	707
	1,4
	1227
	2,7


Annex 2; Table 2

Dioxin concentration in sprats
	Sample
	L2103 
	
	L2203 
	
	L2303 
	
	L2403 
	
	L2503 
	
	L2603 
	

	Dry matter (%)
	27,3
	
	27
	
	29,9
	
	29,3
	
	28,4
	
	28,8
	

	Lipids (%)
	9,7
	
	9,8
	
	11,2
	
	10,4
	
	9,4
	
	9,7
	

	pg/g for lipids
	
	
	
	
	
	
	
	
	
	
	
	

	PCDD/F 
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD

	2,3,7,8-TCDD
	2,3
	0,17
	4,3
	0,15
	1,6
	0,15
	2,5
	0,16
	2,8
	0,17
	3,4
	0,14

	1,2,3,7,8-PeCDD
	5,1
	0,2
	9,7
	0,18
	4,4
	0,17
	5,9
	0,25
	5
	0,26
	10,2
	0,25

	1,2,3,4,7,8-HxCDD
	0,48
	0,22
	0,45
	0,3
	1,1
	0,29
	0,79
	0,22
	nd
	0,31
	1
	0,25

	1,2,3,6,7,8-HxCDD
	5,6
	0,2
	10,7
	0,29
	3,2
	0,27
	5,7
	0,2
	5,9
	0,33
	12,2
	0,28

	1,2,3,7,8,9-HxCDD
	0,19
	0,21
	0,73
	0,3
	0,29
	0,28
	0,45
	0,21
	0,35
	0,32
	0,51
	0,27

	1,2,3,4,6,7,8-HpCDD
	1,1
	0,17
	1,3
	0,19
	2
	0,19
	1,1
	0,24
	1,8
	0,27
	2,7
	0,33

	OCDD
	1,9
	0,25
	2,1
	0,28
	5
	0,31
	4,2
	0,43
	3,1
	0,48
	3,8
	0,4

	2,3,7,8-TCDF
	44,8
	0,1
	55,2
	0,14
	42
	0,11
	46,8
	0,11
	47,9
	0,13
	52,7
	0,23

	1,2,3,7,8-PeCDF
	6,6
	0,11
	5,8
	0,16
	6
	0,1
	8,7
	0,11
	8,7
	0,17
	8,9
	0,18

	2,3,4,7,8-PeCDF
	40,9
	0,13
	39,5
	0,16
	34,8
	0,14
	41,8
	0,1
	42,7
	0,2
	49,6
	0,13

	1,2,3,4,7,8-HxCDF
	2,2
	0,34
	2,5
	0,37
	2
	0,35
	1,8
	0,31
	1,4
	0,31
	2,8
	0,42

	1,2,3,6,7,8-HxCDF
	2,9
	0,36
	3,7
	0,37
	2,8
	0,35
	3,2
	0,31
	3,3
	0,32
	3,4
	0,44

	1,2,3,7,8,9-HxCDF
	nd
	0,05
	0,31
	0,07
	0,34
	0,06
	nd
	0,05
	0,47
	0,07
	nd
	0,06

	2,3,4,6,7,8-HxCDF
	3,4
	0,15
	6
	0,15
	4
	0,1
	4,6
	0,12
	4,8
	0,16
	5,6
	0,19

	1,2,3,4,6,7,8-HpCDF
	6,3
	0,14
	12,2
	0,16
	2,8
	12
	3,1
	0,14
	2,8
	0,16
	10,2
	0,29

	1,2,3,4,7,8,9-HpCDF
	0,26
	0,08
	0,54
	0,12
	nd
	0,1
	0,36
	0,17
	0,5
	0,11
	0,58
	0,19

	OCDF
	0,84
	0,17
	1,6
	0,17
	2,2
	0,37
	0,96
	0,28
	1,4
	0,26
	1,6
	0,3

	PCB
	
	
	
	
	
	
	
	
	
	
	
	

	PCB 77
	1542
	7,4
	1608
	8,9
	1247
	6,7
	1412
	6,5
	1412
	5,2
	1699
	8,1

	PCB 81
	15,7
	3,3
	17,8
	3,9
	14,7
	2,8
	16,6
	3,8
	18,1
	3,6
	18
	4,4

	PCB 126
	222
	1,9
	219
	1,8
	182
	1,7
	242
	1,6
	251
	2,1
	247
	1,4

	PCB 169
	86,4
	1,3
	86,6
	1,5
	67
	1,3
	89,9
	1,6
	101
	2
	100
	1,5

	PCB 105
	20107
	4,2
	19167
	4,5
	13237
	3
	18713
	4,5
	18504
	4,5
	20945
	6,2

	PCB 114
	939
	5,8
	871
	7,6
	652
	4,4
	859
	7
	867
	7,1
	914
	9,5

	PCB 118 
	50831
	8
	47161
	9,3
	34335
	5,9
	46341
	8,3
	47779
	7,4
	53657
	9,4

	PCB 123
	4694
	6,6
	4258
	8,4
	3266
	7,4
	4557
	8,3
	4542
	10,1
	4752
	12,1

	PCB 156
	6061
	3
	5975
	2,5
	4221
	1,5
	5673
	2,3
	5859
	2,3
	5989
	2,9

	PCB 157
	1448
	2,5
	1403
	1,8
	985
	1,2
	1413
	1,7
	1428
	1,9
	1405
	2,2

	PCB 167
	3128
	2,6
	3134
	4,3
	2397
	2,8
	3119
	4,4
	3235
	3,9
	3341
	4,8

	PCB 189
	497
	0,65
	476
	0,89
	352
	0,54
	445
	0,83
	490
	0,64
	472
	0,79


Annex 2; Table 3

Dioxin concentration in the perch
	Sample
	A1203 
	
	A1303 
	
	A1403 
	
	A1503 
	
	A1603 
	
	A1703 
	

	Dry matter (%)
	22,8
	
	23,8
	
	23,6
	
	23,2
	
	25,9
	
	26,6
	

	Lipids (%)
	0,8
	
	0,8
	
	0,8
	
	0,6
	
	0,8
	
	0,8
	

	pg/g for lipids
	
	
	
	
	
	
	
	
	
	
	
	

	Sample
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD

	PCDD/F 
	
	
	
	
	
	
	
	
	
	
	
	

	2,3,7,8-TCDD
	13,1
	1,3
	11,8
	1,9
	9,4
	1,7
	21,1
	2,5
	10,5
	2,1
	23
	1,9

	1,2,3,7,8-PeCDD
	14,8
	0,83
	12,8
	1,4
	11,1
	1,3
	26,4
	1,7
	18,1
	1,9
	21,9
	1,3

	1,2,3,4,7,8-HxCDD
	4
	1
	nd
	1,5
	5,7
	2
	nd
	1,8
	6,8
	2,8
	5,1
	1,4

	1,2,3,6,7,8-HxCDD
	2,5
	0,93
	7,2
	1,6
	nd
	1,9
	6,2
	1,9
	8,5
	2,6
	8,1
	1,4

	1,2,3,7,8,9-HxCDD
	nd
	0,99
	1,7
	1,5
	nd
	2
	nd
	1,9
	2,4
	2,7
	nd
	1,4

	1,2,3,4,6,7,8-HpCDD
	6
	1,1
	6,6
	1,6
	4,9
	1,7
	10,5
	2
	13,4
	2,6
	6,4
	1,2

	OCDD
	15,3
	3,1
	57,3
	3,8
	8,9
	3,6
	19,5
	3,2
	31,7
	4,7
	15,3
	2,7

	2,3,7,8-TCDF
	43,4
	0,77
	35,6
	0,87
	38,2
	0,98
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Annex 2; Table 4
Dioxin concentration in the pikeperch
	Sample
	K0603 
	
	K0703 
	
	K0803 
	
	K0903 
	
	K1003 
	
	K1103 
	

	Dry matter (%)
	21,6
	
	22,6
	
	24
	
	23,9
	
	23,6
	
	23,1
	

	Lipids (%)
	0,3
	
	0,3
	
	0,4
	
	0,4
	
	0,4
	
	0,3
	

	pg/g for lipids
	
	
	
	
	
	
	
	
	
	
	
	

	PCDD/F 
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD
	CONC
	LOD

	2,3,7,8-TCDD
	70,2
	4,3
	52,4
	5,5
	9,7
	2,3
	15,8
	1,7
	19,3
	3,7
	22,9
	3,1

	1,2,3,7,8-PeCDD
	35,8
	3,1
	43,8
	4,2
	29,4
	1,9
	16
	2,7
	22,9
	2,5
	28,4
	2,8

	1,2,3,4,7,8-HxCDD
	15
	5,4
	25,6
	6,2
	nd
	3,8
	nd
	2,3
	nd
	4
	nd
	2,8

	1,2,3,6,7,8-HxCDD
	15,7
	4,9
	26
	4,6
	18,4
	3,3
	11,7
	2
	8,2
	3,8
	12,3
	2,8

	1,2,3,7,8,9-HxCDD
	nd
	5,2
	nd
	5,4
	nd
	3,6
	nd
	2,2
	nd
	3,9
	3,6
	2,8

	1,2,3,4,6,7,8-HpCDD
	12,8
	3,7
	21
	5,6
	7,2
	3,1
	13,5
	2,2
	17,9
	3,2
	14,8
	3,3

	OCDD
	53
	6,3
	72,1
	7,7
	29,4
	4,5
	29
	4,7
	45
	5,7
	35,9
	6,4

	2,3,7,8-TCDF
	87,4
	2,1
	139
	3
	127
	1,5
	120
	2,1
	104
	2,8
	188
	1,7

	1,2,3,7,8-PeCDF
	15,9
	1,7
	22,1
	2,2
	21,9
	1,4
	15,6
	1,1
	23,7
	2,7
	28,5
	1,5

	2,3,4,7,8-PeCDF
	17,4
	2,1
	29,2
	2,5
	82,3
	1,9
	70,6
	2,1
	68,7
	3,5
	123
	2

	1,2,3,4,7,8-HxCDF
	8,8
	2,8
	17,5
	3,7
	7,2
	1,7
	6,5
	1,4
	13,7
	3,3
	5,4
	1,7

	1,2,3,6,7,8-HxCDF
	11,6
	2,7
	13,1
	3,7
	8,8
	1,7
	6,8
	1,4
	15,5
	3,2
	7
	1,6

	1,2,3,7,8,9-HxCDF
	nd
	1,5
	6,5
	2
	nd
	0,95
	7,3
	1
	nd
	1,3
	7,5
	1

	2,3,4,6,7,8-HxCDF
	23,2
	2,5
	36,2
	2,9
	11,4
	1,4
	6,3
	1,1
	42,7
	2,6
	16,8
	1,7

	1,2,3,4,6,7,8-HpCDF
	16,4
	2,2
	36,6
	3,8
	12,2
	2,2
	8,1
	1,2
	91,1
	4,8
	9,7
	2,1

	1,2,3,4,7,8,9-HpCDF
	9,9
	4
	14,3
	4,2
	9,3
	1,8
	nd
	2,7
	21,1
	3,8
	nd
	2,7

	OCDF
	36,8
	6,6
	53,2
	7
	20,7
	4,3
	20,9
	3,4
	62,9
	6,7
	29,9
	5,2

	PCB
	
	
	
	
	
	
	
	
	
	
	
	

	PCB 77
	5728
	101
	4174
	85,7
	3612
	101
	3597
	54,1
	3156
	58,5
	4124
	108

	PCB 81
	329
	69,3
	216
	81,6
	nd
	71
	134
	40,7
	94,3
	38,8
	95,4
	54,9

	PCB 126
	570
	25,5
	837
	22,3
	523
	40,7
	547
	12,3
	638
	11,6
	896
	26,6

	PCB 169
	918
	22,4
	1079
	21,9
	332
	30,2
	370
	13,3
	553
	8,2
	848
	17,5

	PCB 105
	78909
	51,3
	98535
	68,3
	68144
	78,6
	66542
	31,2
	78414
	37,6
	108918
	64,1

	PCB 114
	6431
	104
	7341
	101
	2713
	176
	2412
	42,5
	3180
	63,4
	4882
	107

	PCB 118 
	253128
	108
	321225
	106
	175357
	160
	153191
	52,7
	185845
	77,7
	278706
	90,3

	PCB 123
	28258
	98,7
	34583
	114
	14645
	107
	13234
	63,3
	18873
	89,1
	26209
	106

	PCB 156
	38499
	36,7
	44577
	49,2
	17114
	25,1
	16344
	19,7
	22145
	19,2
	35303
	27,5

	PCB 157
	7841
	28,6
	9552
	38,1
	4094
	20,5
	3958
	17,1
	5175
	14,8
	7965
	19,4

	PCB 167
	22082
	51,3
	26879
	66,6
	9577
	53,7
	8976
	32,7
	12439
	24,9
	18483
	50,9

	PCB 189
	2418
	9,4
	3076
	10,9
	1024
	11,1
	1168
	6,9
	1522
	4,4
	2671
	11,6
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Sheet1

		pgTEQ/g lipid		L		g		Cf		Vanus		F%		Küpsus		dry matter		lipid content		2		8		10		20		24		26		30		31		32		33		34		35		36

		T 3		13.6		17.3		0.688		1.8		50.00		2.2		28.1		8.1		1.5		1.6		5.3								2.86179		7.20492		10.06671

		R L 6kev		12.4		11.5		0.603		2		100.00		3.5		23.7		2		2.5		4.95		19.7								4.80144		26.07697		30.87841

		R 2		14.5		21.3		0.699		2.3		45.00		2.8		30.7		10.7		1.5		1.91		7.6								3.16232		9.86257		13.02489

		R 3		14.3		20.4		0.698		2.3		39.00		2.7		30		10.6		1.2		1.86		8.4								2.25839		10.58784		12.84623

		T 2		14		18.2		0.663		2.5		75.00		2.2		27.5		7.1		2		1.92		8.7								2.92513		11.05992		13.98505

		R K 3		14.3		19.3		0.660		2.6		35.00		2.7		28.7		8.1		2.7		2.3		9.5								4.11351		12.1526		16.26611

		R A 7kev		13.8		14.9		0.567		2.8		100.00		3.5		23.8		1.9		7.3		6.43		25.8								11.0665		33.44032		44.50682

		R K 2kev		13.4		13		0.540		2.8		100.00		3		23.9		1.9		5.6		4.92		20.1								8.13938		25.90861		34.04799

		T 1		15.1		23.3		0.677		3.3		50.00		2.4		27.2		7.6		5.5		2.19		14.7								8.49085		17.47693		25.96778

		R0503		15.7		24		0.620		3.4		67.00		4.4		21.5		2.7		9.4		8.82		47.5		35.2		8.6206		5.2595		16.53041		58.41474		74.94515		38.6109		20.52042		59.13132		134.07647

		R K 2		14.4		20.1		0.673		3.4		35.00		2.7		28.5		8.6		2.2		2.18		9.15								4.54496		11.66867		16.21363

		R0603		16.1		26.4		0.633		3.6		50.00		4.6		23.1		2.6		9.4		8.59		44.65		39.7		9.7806		6.1905		17.97735		55.73942		73.71677		43.71545		23.39228		67.10773		140.8245

		R B 3		15.5		27.4		0.736		3.8		66.70		2.8		31.5		12.1		4.1		3.02		12.75								6.73363		16.477793		23.211423

		R 1		16.2		28.9		0.680		3.8		67.00		2.5		30.7		10.4		2.6		2.26		15.45								4.60834		18.19036		22.7987

		T 4kev		14.5		17.3		0.567		4		0.00		3.5		20.1		2.1		19		5.63		57								25.07688		65.10669		90.18357

		R1903		16		23.5		0.574		4.4		41.18		5.4		24.8		4.6		9.1		6.23		37.15		34		7.154		4.627		14.6757		45.4053		60.081		36.59104		17.40502		53.99606		114.07706

		R B 2		16.1		29.3		0.702		4.5		83.30		2.7		31.9		12.2		5		3.37		15.8								7.61761		20.19031		27.80792

		R K 1		15.4		23.6		0.646		4.5		14.30		2.5		27.4		6.7		5.8		2.43		19.05								7.10372		22.07502		29.17874

		R2003		15.5		21.9		0.588		4.6		55.56		4.6		22.4		3.9		23.2		7.14		64		46.6		10.8735		7.7045		29.73773		74.69531		104.43304		50.51337		27.06312		77.57649		182.00953

		R K 1kev		15		17.8		0.527		4.6		100.00		3		20.1		2.1		8.7		5.13		41.55								12.98088		48.05892		61.0398

		T 3kev		15		19.3		0.572		5.2		100.00		3		20.2		1.8		10.9		6.54		64								18.44954		72.65966		91.1092

		R L 5kev		16.9		28.5		0.590		5.3		100.00		4		21.7		2.7		4.7		6.85		47.95								7.9899		56.25944		64.24934

		R B 1		17.6		37.4		0.686		6.1		66.70		2.8		31.7		12.2		7.1		3.22		22.55								10.10801		26.98115		37.08916

		R A 8kev		18.4		38.9		0.624		6.7		100.00		4		22.4		2.3		25.2		5.74		73								31.96042		83.55431		115.51473

		R1803		18.9		39.1		0.579		6.9		40.00		5.6		24.6		3.7		24.2		7.32		79		72.1		16.1042		10.5635		34.65143		91.1114		125.76283		78.03034		39.31125		117.34159		243.10442

		R0403		19.7		53.8		0.704		7.1		57.14		4.4		22.9		3.1		33		9.67		84.5		79.2		19.7984		12.9295		43.82454		100.12123		143.94577		86.09987		46.98357		133.08344		277.02921

		R0303		20.8		63.9		0.710		7.7		42.86		4.3		24.1		3.4		27.6		10.1		72		73.9		19.7692		12.5695		36.24		87.05		123.29		79.55		46.36		125.91		249.2

		R0203		21.8		72.7		0.702		7.7		50.00		4.2		23.4		2.8		34.6		11.1		102.5		83.4		23.5849		15.8485		44.49751		120.31719		164.8147		89.90925		57.08479		146.99404		311.80874

		R0103		23.9		106.4		0.800		8.3		75.00		4.3		22.6		2.8		19.8		8.69		59.5		72.9		21.1288		14.9525		27.02		71.78		98.8		78.45		52.75		131.21		230.01

		Vanus		30		31		34		35

		1.8		2.86179		7.20492						T 3

		2										R L 6kev

		2.3		3.16232		9.86257						R 2

		2.3		2.25839		10.58784						R 3

		2.5		2.92513		11.05992						T 2

		2.6		4.11351		12.1526						R K 3

		2.8										R A 7kev

		2.8										R K 2kev

		3.3		8.49085		17.47693						T 1

		3.4		16.53041		58.41474		20.52042		59.13132		R0503

		3.4		4.54496		11.66867						R K 2

		3.6		17.97735		55.73942		23.39228		67.10773		R0603

		3.8		6.73363		16.477793						R B 3

		3.8		4.60834		18.19036						R 1

		4										T 4kev

		4.4		14.6757		45.4053		17.40502		53.99606		R1903

		4.5		7.61761		20.19031						R B 2

		4.5		7.10372		22.07502						R K 1

		4.6		29.73773		74.69531		27.06312		77.57649		R2003

		4.6										R K 1kev

		5.2										T 3kev

		5.3										R L 5kev

		6.1		10.10801		26.98115						R B 1

		6.7										R A 8kev

		6.9		34.65143		91.1114		39.31125		117.34159		R1803

		7.1		43.82454		100.12123		46.98357		133.08344		R0403

		7.7		36.24		87.05		46.36		125.91		R0303

		7.7		44.49751		120.31719		57.08479		146.99404		R0203

		8.3		27.02		71.78		52.75		131.21		R0103
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Sheet1

		pgTEQ/g lipid		L		g		Cf		Vanus		F%		Küpsus		dry matter		lipid content		2		8		10		20		24		26		30		31		32		33		34		35		36

		T 3		13.6		17.3		0.688		1.8		50.00		2.2		28.1		8.1		1.5		1.6		5.3								2.86179		7.20492		10.06671

		R L 6kev		12.4		11.5		0.603		2		100.00		3.5		23.7		2		2.5		4.95		19.7								4.80144		26.07697		30.87841

		R 2		14.5		21.3		0.699		2.3		45.00		2.8		30.7		10.7		1.5		1.91		7.6								3.16232		9.86257		13.02489

		R 3		14.3		20.4		0.698		2.3		39.00		2.7		30		10.6		1.2		1.86		8.4								2.25839		10.58784		12.84623

		T 2		14		18.2		0.663		2.5		75.00		2.2		27.5		7.1		2		1.92		8.7								2.92513		11.05992		13.98505

		R K 3		14.3		19.3		0.660		2.6		35.00		2.7		28.7		8.1		2.7		2.3		9.5								4.11351		12.1526		16.26611

		R A 7kev		13.8		14.9		0.567		2.8		100.00		3.5		23.8		1.9		7.3		6.43		25.8								11.0665		33.44032		44.50682

		R K 2kev		13.4		13		0.540		2.8		100.00		3		23.9		1.9		5.6		4.92		20.1								8.13938		25.90861		34.04799

		T 1		15.1		23.3		0.677		3.3		50.00		2.4		27.2		7.6		5.5		2.19		14.7								8.49085		17.47693		25.96778

		R0503		15.7		24		0.620		3.4		67.00		4.4		21.5		2.7		9.4		8.82		47.5		35.2		8.6206		5.2595		16.53041		58.41474		74.94515		38.6109		20.52042		59.13132		134.07647

		R K 2		14.4		20.1		0.673		3.4		35.00		2.7		28.5		8.6		2.2		2.18		9.15								4.54496		11.66867		16.21363

		R0603		16.1		26.4		0.633		3.6		50.00		4.6		23.1		2.6		9.4		8.59		44.65		39.7		9.7806		6.1905		17.97735		55.73942		73.71677		43.71545		23.39228		67.10773		140.8245

		R B 3		15.5		27.4		0.736		3.8		66.70		2.8		31.5		12.1		4.1		3.02		12.75								6.73363		16.477793		23.211423

		R 1		16.2		28.9		0.680		3.8		67.00		2.5		30.7		10.4		2.6		2.26		15.45								4.60834		18.19036		22.7987

		T 4kev		14.5		17.3		0.567		4		0.00		3.5		20.1		2.1		19		5.63		57								25.07688		65.10669		90.18357

		R1903		16		23.5		0.574		4.4		41.18		5.4		24.8		4.6		9.1		6.23		37.15		34		7.154		4.627		14.6757		45.4053		60.081		36.59104		17.40502		53.99606		114.07706

		R B 2		16.1		29.3		0.702		4.5		83.30		2.7		31.9		12.2		5		3.37		15.8								7.61761		20.19031		27.80792

		R K 1		15.4		23.6		0.646		4.5		14.30		2.5		27.4		6.7		5.8		2.43		19.05								7.10372		22.07502		29.17874

		R2003		15.5		21.9		0.588		4.6		55.56		4.6		22.4		3.9		23.2		7.14		64		46.6		10.8735		7.7045		29.73773		74.69531		104.43304		50.51337		27.06312		77.57649		182.00953

		R K 1kev		15		17.8		0.527		4.6		100.00		3		20.1		2.1		8.7		5.13		41.55								12.98088		48.05892		61.0398

		T 3kev		15		19.3		0.572		5.2		100.00		3		20.2		1.8		10.9		6.54		64								18.44954		72.65966		91.1092

		R L 5kev		16.9		28.5		0.590		5.3		100.00		4		21.7		2.7		4.7		6.85		47.95								7.9899		56.25944		64.24934

		R B 1		17.6		37.4		0.686		6.1		66.70		2.8		31.7		12.2		7.1		3.22		22.55								10.10801		26.98115		37.08916

		R A 8kev		18.4		38.9		0.624		6.7		100.00		4		22.4		2.3		25.2		5.74		73								31.96042		83.55431		115.51473

		R1803		18.9		39.1		0.579		6.9		40.00		5.6		24.6		3.7		24.2		7.32		79		72.1		16.1042		10.5635		34.65143		91.1114		125.76283		78.03034		39.31125		117.34159		243.10442

		R0403		19.7		53.8		0.704		7.1		57.14		4.4		22.9		3.1		33		9.67		84.5		79.2		19.7984		12.9295		43.82454		100.12123		143.94577		86.09987		46.98357		133.08344		277.02921

		R0303		20.8		63.9		0.710		7.7		42.86		4.3		24.1		3.4		27.6		10.1		72		73.9		19.7692		12.5695		36.24		87.05		123.29		79.55		46.36		125.91		249.2

		R0203		21.8		72.7		0.702		7.7		50.00		4.2		23.4		2.8		34.6		11.1		102.5		83.4		23.5849		15.8485		44.49751		120.31719		164.8147		89.90925		57.08479		146.99404		311.80874

		R0103		23.9		106.4		0.800		8.3		75.00		4.3		22.6		2.8		19.8		8.69		59.5		72.9		21.1288		14.9525		27.02		71.78		98.8		78.45		52.75		131.21		230.01

		Vanus		30		31		34		35

		1.8		2.86179		7.20492						T 3

		2										R L 6kev

		2.3		3.16232		9.86257						R 2

		2.3		2.25839		10.58784						R 3

		2.5		2.92513		11.05992						T 2

		2.6		4.11351		12.1526						R K 3

		2.8										R A 7kev

		2.8										R K 2kev

		3.3		8.49085		17.47693						T 1

		3.4		16.53041		58.41474		20.52042		59.13132		R0503

		3.4		4.54496		11.66867						R K 2

		3.6		17.97735		55.73942		23.39228		67.10773		R0603

		3.8		6.73363		16.477793						R B 3

		3.8		4.60834		18.19036						R 1

		4										T 4kev

		4.4		14.6757		45.4053		17.40502		53.99606		R1903

		4.5		7.61761		20.19031						R B 2

		4.5		7.10372		22.07502						R K 1

		4.6		29.73773		74.69531		27.06312		77.57649		R2003

		4.6										R K 1kev

		5.2										T 3kev

		5.3										R L 5kev

		6.1		10.10801		26.98115						R B 1

		6.7										R A 8kev

		6.9		34.65143		91.1114		39.31125		117.34159		R1803

		7.1		43.82454		100.12123		46.98357		133.08344		R0403

		7.7		36.24		87.05		46.36		125.91		R0303

		7.7		44.49751		120.31719		57.08479		146.99404		R0203

		8.3		27.02		71.78		52.75		131.21		R0103
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Sheet1

		pgTEQ/g lipid		L		g		Cf		Vanus		F%		Küpsus		dry matter		lipid content		2		8		10		20		24		26		30		31		32		33		34		35		36

		T 3		13.6		17.3		0.688		1.8		50.00		2.2		28.1		8.1		1.5		1.6		5.3								2.86179		7.20492		10.06671

		R L 6kev		12.4		11.5		0.603		2		100.00		3.5		23.7		2		2.5		4.95		19.7								4.80144		26.07697		30.87841

		R 2		14.5		21.3		0.699		2.3		45.00		2.8		30.7		10.7		1.5		1.91		7.6								3.16232		9.86257		13.02489

		R 3		14.3		20.4		0.698		2.3		39.00		2.7		30		10.6		1.2		1.86		8.4								2.25839		10.58784		12.84623

		T 2		14		18.2		0.663		2.5		75.00		2.2		27.5		7.1		2		1.92		8.7								2.92513		11.05992		13.98505

		R K 3		14.3		19.3		0.660		2.6		35.00		2.7		28.7		8.1		2.7		2.3		9.5								4.11351		12.1526		16.26611

		R A 7kev		13.8		14.9		0.567		2.8		100.00		3.5		23.8		1.9		7.3		6.43		25.8								11.0665		33.44032		44.50682

		R K 2kev		13.4		13		0.540		2.8		100.00		3		23.9		1.9		5.6		4.92		20.1								8.13938		25.90861		34.04799

		T 1		15.1		23.3		0.677		3.3		50.00		2.4		27.2		7.6		5.5		2.19		14.7								8.49085		17.47693		25.96778

		R0503		15.7		24		0.620		3.4		67.00		4.4		21.5		2.7		9.4		8.82		47.5		35.2		8.6206		5.2595		16.53041		58.41474		74.94515		38.6109		20.52042		59.13132		134.07647

		R K 2		14.4		20.1		0.673		3.4		35.00		2.7		28.5		8.6		2.2		2.18		9.15								4.54496		11.66867		16.21363

		R0603		16.1		26.4		0.633		3.6		50.00		4.6		23.1		2.6		9.4		8.59		44.65		39.7		9.7806		6.1905		17.97735		55.73942		73.71677		43.71545		23.39228		67.10773		140.8245

		R B 3		15.5		27.4		0.736		3.8		66.70		2.8		31.5		12.1		4.1		3.02		12.75								6.73363		16.477793		23.211423

		R 1		16.2		28.9		0.680		3.8		67.00		2.5		30.7		10.4		2.6		2.26		15.45								4.60834		18.19036		22.7987

		T 4kev		14.5		17.3		0.567		4		0.00		3.5		20.1		2.1		19		5.63		57								25.07688		65.10669		90.18357

		R1903		16		23.5		0.574		4.4		41.18		5.4		24.8		4.6		9.1		6.23		37.15		34		7.154		4.627		14.6757		45.4053		60.081		36.59104		17.40502		53.99606		114.07706

		R B 2		16.1		29.3		0.702		4.5		83.30		2.7		31.9		12.2		5		3.37		15.8								7.61761		20.19031		27.80792

		R K 1		15.4		23.6		0.646		4.5		14.30		2.5		27.4		6.7		5.8		2.43		19.05								7.10372		22.07502		29.17874

		R2003		15.5		21.9		0.588		4.6		55.56		4.6		22.4		3.9		23.2		7.14		64		46.6		10.8735		7.7045		29.73773		74.69531		104.43304		50.51337		27.06312		77.57649		182.00953

		R K 1kev		15		17.8		0.527		4.6		100.00		3		20.1		2.1		8.7		5.13		41.55								12.98088		48.05892		61.0398

		T 3kev		15		19.3		0.572		5.2		100.00		3		20.2		1.8		10.9		6.54		64								18.44954		72.65966		91.1092

		R L 5kev		16.9		28.5		0.590		5.3		100.00		4		21.7		2.7		4.7		6.85		47.95								7.9899		56.25944		64.24934

		R B 1		17.6		37.4		0.686		6.1		66.70		2.8		31.7		12.2		7.1		3.22		22.55								10.10801		26.98115		37.08916

		R A 8kev		18.4		38.9		0.624		6.7		100.00		4		22.4		2.3		25.2		5.74		73								31.96042		83.55431		115.51473

		R1803		18.9		39.1		0.579		6.9		40.00		5.6		24.6		3.7		24.2		7.32		79		72.1		16.1042		10.5635		34.65143		91.1114		125.76283		78.03034		39.31125		117.34159		243.10442

		R0403		19.7		53.8		0.704		7.1		57.14		4.4		22.9		3.1		33		9.67		84.5		79.2		19.7984		12.9295		43.82454		100.12123		143.94577		86.09987		46.98357		133.08344		277.02921

		R0303		20.8		63.9		0.710		7.7		42.86		4.3		24.1		3.4		27.6		10.1		72		73.9		19.7692		12.5695		36.24		87.05		123.29		79.55		46.36		125.91		249.2

		R0203		21.8		72.7		0.702		7.7		50.00		4.2		23.4		2.8		34.6		11.1		102.5		83.4		23.5849		15.8485		44.49751		120.31719		164.8147		89.90925		57.08479		146.99404		311.80874

		R0103		23.9		106.4		0.800		8.3		75.00		4.3		22.6		2.8		19.8		8.69		59.5		72.9		21.1288		14.9525		27.02		71.78		98.8		78.45		52.75		131.21		230.01

		Vanus		30		31		34		35

		1.8		2.86179		7.20492						T 3

		2										R L 6kev

		2.3		3.16232		9.86257						R 2

		2.3		2.25839		10.58784						R 3

		2.5		2.92513		11.05992						T 2

		2.6		4.11351		12.1526						R K 3

		2.8										R A 7kev

		2.8										R K 2kev

		3.3		8.49085		17.47693						T 1

		3.4		16.53041		58.41474		20.52042		59.13132		R0503

		3.4		4.54496		11.66867						R K 2

		3.6		17.97735		55.73942		23.39228		67.10773		R0603

		3.8		6.73363		16.477793						R B 3

		3.8		4.60834		18.19036						R 1

		4										T 4kev

		4.4		14.6757		45.4053		17.40502		53.99606		R1903

		4.5		7.61761		20.19031						R B 2

		4.5		7.10372		22.07502						R K 1

		4.6		29.73773		74.69531		27.06312		77.57649		R2003

		4.6										R K 1kev

		5.2										T 3kev

		5.3										R L 5kev

		6.1		10.10801		26.98115						R B 1

		6.7										R A 8kev

		6.9		34.65143		91.1114		39.31125		117.34159		R1803

		7.1		43.82454		100.12123		46.98357		133.08344		R0403

		7.7		36.24		87.05		46.36		125.91		R0303

		7.7		44.49751		120.31719		57.08479		146.99404		R0203

		8.3		27.02		71.78		52.75		131.21		R0103
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