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Abstract : They were analyzed that the levels of PCDDs/PCDFs in mackerel, walleye pollack, croaken
and cuttlefish, which were mainly consumed in Korea, by high resolution gas chromatography/high
resolution mass spectrometry(HRGC/HRMS). The samples measured in this study had been bought 3
sets of each fish from different 5 cities, Seoul, Chunchon, Daejon, Kwangju and Pusan. The TEQ level
of PCDDs in mackerel (0.032 pgTEQ/g) was the highest. The TEQ level of PCDFs in walleye pollack

(0.010 pgTEQ/g) was the lowest. The level of PCDDs was higher than PCDFs in fish.
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Table 1. 2,3,7,8-substituted congerners of dioxins

Compounds

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
Furan 1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
Dioxin 1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2.3. EFESE Y A

PCDDs 7%} PCDFs 1059 ¥ %F B2 “Cq
2 3A]® Cambridge Isotope Laboratories (Andover,
Massachusetts)AF] & AHEstAom, Hd A4 &

£72-2 EDF-9999 Method 1613 Calibration Solutions
< TYste] ARSI E4d AHEE &ujek B
3AMJEFS EF JT. Baker (Phillipsburg, NJ, U.S.A)
Atoll A, Ae)7t AH3} Florisil 23S Waters, Ireland
oA THE Sep-Pak” AES TRk AEEIATE &
2H} oS Merck  (Darmstadt, Germany)A}oll A,
KOH$} formic acid, sodium chloride= Junsei Chemical
Co. (Tokyo, Japan)A}ellAl, sodium oxalatex= Kanto
Chemical Co., INC (Tokyo, Japan)o|lA], ®#lA-S Wako
(Osaka, Japan)e] A& AMSSIGATE AAE APyl
&Fr), 49t ZHL Fluid Management Systems
(Watertown, MA, U.S.AALY] tho]| Al BEA8-8 AL
3tk
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Table 2. Operation conditions for GC and MS

GC HP5890Series I

Column ultra-2 (5% phenylmethyl silicone)
Injection temp. : 300 C
Oven temperature Temp. program : 100 ‘C(2min) 10 C/min
Program 200 C 3 C/min 310 C(15min)
Transferline temp. : 280 C
Injection method  Splitless
MS Finnigan 95S
Resolution : ca. 10,000
Ion current : 1.00 mA
Electron voltage : 50 eV
Accelerating voltage : ca. 5 kV

Ton source temp. : 250 C
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_8_761 o];.ﬁL;]_ 1_8_75] lui_’,:

[<] [¢]

FTE Heolx, OoCDD$} OCDFY 739+ 5.0-2000

ng/mL T WA FAsank widel 77)1dEe
CS1E o]&3te Az
3. 21 ¢ 1
thol SA1e ¥l FFe] AAolM BF HEHAOH,

3482 150]d|A] TCDD/F7} 80-85%, PeCDDs/Fs7}
74-77%, HxCDDs/Fs7} 75-78%, HpCDDs/Fs7} 87-89%,
OCDD/F7} 74% ©|laL, Beje ZA-<$ole TCDD/E7}
86-97%, PeCDDs/Fs7} 77-83%, HxCDDs/Fs7} 72-84%,
HpCDDs/Fs7} 75-93%, OCDD/F7} 75% ©]ith Z7]el
Ae] 3482 TCDD/F7} 84-91%, PeCDDs/Fs7}
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OCDD/F7} 72% ©10al, 27]9] 74-%-oll= TCDD/F7}
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HpCDDs/Fs7} 75-101%, OCDD/F7} 75% ©|{th. Zzte]
A8 E3tE]o] 9= PCDFsS BE+ Table 39 UEr
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2 "HolA 71 e 3e HAFT: Table 40 B
o7 Z+ AAEY PCDDs9 FEE 1507t 0-0.745
pg/g, WEN7} 0-1.793 pgfg, %717} 0-1.150pg/g, 24017}
0-1.882 pg/g®] WHE 7M1, TEQEEE FHbshd
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Table 3. The concentrations and TEQ values of PCDFs in fishes

Mackerel (n=15)

Compound Concentration (pg/g) pgTEQ/g
mean SD min-max mean SD min-max
2,3,7.8-TCDF 0.088 0.177 0.000-0.403 0.009 0.018 0.000-0.040
1,2,3,7,8-PeCDF 0.013 0.029 0.000-0.066 0.001 0.001 0.000-0.003
2,3,4,7,8-PeCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDF 0.019 0.042 0.000-0.095 0.002 0.004 0.000-0.010
1,2,3,7,8,9-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
2,3,4,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDF 0.056 0.125 0.000-0.280 0.001 0.001 0.000-0.003
1,2,3,4,7,8,9-HpCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
OCDF 0.022 0.049 0.000-0.110 0.000 0.000 0.000-0.000
Total PCDFs 0.198 0.422 0.013 0.024

Walleye pollack (n=15)

Compound Concentration (pg/g) pgTEQ/g
mean SD min-max mean SD min-max

2,3,7,8-TCDF 0.095 0.103 0.000-0.225 0.009 0.010 0.000-0.023
1,2,3,7,8-PeCDF 0.026 0.058 0.000-0.131 0.001 0.003 0.000-0.007
2,3,4,7,8-PeCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8,9-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
2,3,4,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8,9-HpCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
OCDF 0.037 0.083 0.000-0.186 0.000 0.000 0.000-0.000

Total PCDFs 0.158 0.244 0.010 0.013

Cuttlefish (n=15)

Compound Concentration (pg/g) pgTEQ/g
mean SD min-max mean SD min-max

2,3,7,8-TCDF 0.146 0.128 0.000-0.348 0.015 0.013 0.000-0.035
1,2,3,7,8-PeCDF 0.059 0.131 0.000-0.293 0.003 0.007 0.000-0.015
2,3,4,7,8-PeCDF 0.005 0.011 0.000-0.024 0.002 0.005 0.000-0.012
1,2,3,4,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDF 0.037 0.084 0.000-0.187 0.004 0.008 0.000-0.019
1,2,3,7,8,9-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
2,3,4,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8,9-HpCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
OCDF 0.040 0.091 0.000-0.202 0.000 0.000 0.000-0.000

Total PCDFs 0.287 0.445 0.024 0.033
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Table 3. continued

Croaker (n=15)

Compound Concentration (pg/g) peTEQ/g
mean SD min-max mean SD min-max

2,3,7,8-TCDF 0.052 0.056 0.000-0.132 0.005 0.006 0.000-0.013
1,2,3,7,8-PeCDF 0.037 0.082 0.000-0.184 0.002 0.004 0.000-0.009
2,3,4,7,8-PeCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8,9-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
2,3,4,6,7,8-HxCDF 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDF 0.095 0.213 0.000-0.476 0.001 0.002 0.000-0.005
1,2,3,4,7,8,9-HpCDF 0.178 0.397 0.000-0.888 0.002 0.004 0.000-0.009
OCDF 0.015 0.034 0.000-0.075 0.000 0.000 0.000-0.000

Total PCDFs 0.377 0.782 0.010 0.016

Table 4. The concentrations and TEQ values of PCDDs in fishes

Mackerel (n=15)

Compound Concentration (pg/g) pgTEQ/g
mean SD min-max mean SD min-max

2,3,7,8-TCDD 0.003 0.007 0.000-0.017 0.003 0.007 0.000-0.016
1,2,3,7,8-PeCDD 0.053 0.072 0.000-0.133 0.026 0.036 0.000-0.067
1,2,3,4,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDD 0.016 0.035 0.000-0.078 0.002 0.003 0.000-0.008
1,2,3,7,8,9-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDD 0.019 0.042 0.000-0.095 0.000 0.000 0.000-0.001
OCDD 0.745 0.311 0.262-1.093 0.001 0.000 0.000-0.001

Total PCDDs 0.836 0.467 0.032 0.046

Walleye pollack (n=15)

Compound Concentration (pg/g) peTEQ/g
mean SD min-max mean SD min-max

2,3,7,8-TCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8-PeCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8,9-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
OCDD 1.793 1412 0.450-3.789 0.002 0.001 0.000-0.004

Total PCDDs 1.793 1.412 0.002 0.001
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Table 4. continued
Croaker (n=15)
Compound Concentration (pg/g) peTEQ/g
mean SD min-max mean SD min-max
2,3,7,8-TCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8-PeCDD 0.019 0.043 0.000-0.096 0.010 0.022 0.000-0.048
1,2,3,4,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8,9-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDD 0.051 0.113 0.000-0.253 0.001 0.001 0.000-0.003
OCDD 1.150 1.737 0.189-4.238 0.001 0.002 0.000-0.004
Total PCDDs 1.220 1.893 0.012 0.025
Cuttlefish (n=15)
Compound Concentration (pg/g) peTEQ/g
mean SD min-max mean SD min-max
2,3,7,8-TCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8-PeCDD 0.015 0.033 0.000-0.074 0.007 0.017 0.000-0.037
1,2,3,4,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,6,7,8-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,7,8,9-HxCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
1,2,3,4,6,7,8-HpCDD 0.000 0.000 0.000-0.000 0.000 0.000 0.000-0.000
OCDD 1.882 0.325 1.533-2.053 0.002 0.000 0.002-0.002
Total PCDDs 1.897 0.358 0.009 0.017
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