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ABSTRACT

The main route of exposure of the human population to polychlorinated dibenzo-
p-dioxins(PCDDs) and polychlorinated dibenzofurans(PCDFs) is through the diet.
However in Korea, there are few studies on PCDDs/PCDFs levels in environmental
samples and foods.

The purpose of this study is to analyze concentration of PCDDs/PCDFs in Korean
retail foods and to estimate dietary daily intake of them. 9 samples from animal food
and 10 samples from plant food were analysed for PCDDs/PCDFs. Concentrations of
PCDDs/PCDFs ranged from 0.02(milk) to 5.39(anchovy)pe/g. TEQ levels appeared in
order of fish/shellfish, meat, vegetable, cereal, fruit and milk, and these values ranged
from 0.0008 to 0.3153peTEQ/E.

The daily intake of PCDDs/PCDFs via food was calculated to be about 37.7pgTEQ/
day and these values are equivalent to 0.75 pgTEQ/kg b.w./day. under consideration
of 50kg for body weight. The daily intake of PCDDs/PCDFs via food was lower than
that in other countries. From these results, it is important to note that fish/shellfish
intake is one of the main sources of PCDDs/PCDFs exposure in Korea.
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Table 1. Selected food items and sample amount for dioxin analysis

Supply amount'®’ Total sample .An.munt for.
Food group Food item amount dioxin analysis
(g/day/capita) (%) (g) (g)
Plant | Cereals/Grains | Wheat(flour) 92.24 6.23 1,552 52
food Rice 286.53 19.35 1,698 98
Corn 74.37 5.02 2,000 100
Potatoes Potatoes 28.30 1.91 728 274
Pulses Soybean 25.50 1.72 2.000 100
Vegetables Radish 57.16 3.86 1,413 200
Chinese cabbages 95.41 6.44 4,439 327
Fruits Apple 28.59 1.93 2,198 202
Tangerine 27.55 1.86 2,105 300
Orange 1.48 0.10 2,013 215
Animal | Milk Milk 108.44 7.32 1,963 300
food | Meat/Poultry Beef(Domestic) 12.25 0.83 595 53
Beef(Imported) 8.72 0.59 1,258 52
Pork{Domestic) 36.48 2.46 553 50
Pork(Imported) 3.38 0.23 2,160 50
Chicken 11.73 0.79 1,123 38
Fish/Shellfish Anchovy 13.19 0.89 1,552 21
Alaskan pollack 8.52 0.58 939 20
Qyster 0.76 0.05 603 51
Total amount 930.60 62.6
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Fig. 1. Sample extraction and cleanup pro-
cedure for PCDDs/PCDFs in foods.
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Table 2. GC/MS conditons for determination of PCDDs/PCDFs

1349

GC Instrument HP589010
Injector Splitless
Carrier gas He, 2.5 m¢/min
Sample volume 218

column

Temp. program

SP2331 60 m*0.32 mm IDX0.20 ym

120°C(3min) — 200C(10C/min, 3min) — 265C(3C/min, 15min)

MS Instrument
lIonization mode
Detection mode
Ionization voltage

Resolution

VG Autospec Ultima
Electron impact(EI)

Selected ion monitoring(SIM)
36 eV

>10000

Table 3. Detection limit of food

(unit : pe/g)

| Cereals/Fruits/Vegetables | Meats/Fish/Shelifish Milk
Tetra~Penta PCDDs/PCDFs 0.004 0.008 0.0001
Hexa~Hepta PCDDs/PCDFs 0.008 0.01 0.0002
OCDD/OCDF 0.03 0.06 0.0007
Table 4. Recoveries of internal standard I e ol =Al A3g Yot uyolt,
o 14) =
Homologue Isomer Average(%) S.D.(%) HA HARA R FUNIFZAIEAEL DN T8
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1.2.34.7.8.9 85.8 8.1 Hol 5 T8 HEHA
TCDD  2.3.7.8 776 8.4
PeCDD  1,2.3.7.8 89.6 8.2 i
HxCDD  1.2.34.7.8 94.9 8.6 3. 41} & nE
1.2,3.6.7.8 93.5 95
HpCDD  1.2.3.4.6.7.8 96.9 9.4 3.1. AZE = cjo|24Al =5
OCDD  1,2.3.4.6,7.8.9 96.7 11.2
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Table 6. Concentration and TEQ level of
PCDDs/PCDFs in foods

unit e/ peTEQ/g

Food item PCDDs| PCDFs |PCDDs/Fs| Total
Oranges 0.3328 0.0363 | 0.3691 | 0.0050
Apples 0.4870| 0.0441 [ 0.5311 | 0.0072
Tangerine 0.4408| 0.0607 | 0.5015 | 0.0059
Chinese cabbage [0.6509| 0.3884 | 1.0393 | 0.0415
Radish 0.6717)| 0.0871 | 0.7588 | 0.0073
Wheat (flour) 0.6991| 0.1442| 0.8433 | 0.0187
Potatoes 0.3768| 0.0554 | 0.4322 | 0.0059
Rice 0.8850( 0.0920 | 0.9771 | 0.0123

Corn{Imported) [0.8516(0.1021 | 0.9537 | 0.0111
Soybean(Imported){ 1.4862( 0.1273 | 1.6136 [ 0.0134
Milk 0.0084| 0.0124 | 0.0208 | 0.0031
Chicken 0.8530| 0.2571 | 1.1101 | 0.0403
Pork(Imported) |6.0235( 0.3083 | 6.3318 | 0.0979
Pork{(domestic) |0.1055| 0.0076 | 0.1131 | 0.0010
Beef(Domestic) |[0.2056| 0.0408 [ 0.2464 | 0.0100
Beef(Imported) [0.5718 0.0600 | 0.6317 [ 0.0137
Anchovy 4.1978| 1.1953 | 5.3930 | 0.3153
Oyster 1.2073( 0.8947 | 2.1020 | 0.2018
Alaskan pollack |0.1020| 0.0070 | 0.1080 ; 0.0008
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Fig. 3. Comparison of PCDDs/PCDFs con-
centration in retail foods between
Korea and Japan.
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Table 6. Concentration of PCDDs/PCDFs in food samples

Food group Food item fat contentDioxin level) Mean Source of value
(%) | (pgTEQ/®) |(peTEQ/R)

Wheat flour 1.04 0.0187 (A)
Cereal, Grains Rice 1.10 0.0123 0.014 (&)

Corn 3.80 0.0111 (A)

Radish" 0.10 0.0073 a
Vegetables Chinese cabbage™| 0.20 0.0415 0.024 (A)

Others - 0.0244 average of (a) and (b)
Fruits Apple® 0.12 0.0072 (A)

Tangerine'” 0.13 0.0059 (&)

0.006

Orange® 0.10 0.0050 N

Others - 0.0060 average of (c), (d) and (e)
Pluses Soybean 17.06 0.0134 0.013 (A)
Seasonings Soybean paste - 0.0134 0.013 application of soybean concentration
0Oil and Fats Soybean oil 100.0 0.0838 0.084 considering fat content of soybean
Potatoes Potatoes 0.20 0.0059 0.006 (&)
Sugars Sugar - 0.0165 0.016 (B)®
Seeds, nuts Perilla, nuts - 0.0134 0.013 application of soybean concentration
Seaweeds Seaweeds - 0.0244 0.024 average of (a) and (b)
Fish Anchovy 4,10 0.1077 (A)
Shellfish Alaskan pollack 0.70 0.0002 (A

Oyster 1.83 0.2018 (A)

Squid 1.30 | 0.1200 (B)*®

Hairtail 750 | o500 | 027 (B)®

Mackerel 1040 | 0.7800 (B8)*®

Yellow tailrunner 1.70 0.1500 (B)®

Shellfish 2.16 0.3280 (B)*®
Meat Beef(Domestic) 18.21 0.0100 (A)
Poultry Beef(Imported) - 0.0137 (4)

Pork(Domestic) 8.84 0.0010 0.033 (&)

Pork (Imported) - 0.0979 (A)

Poultry 15.16 0.0430 (A)
Oil and Fats(Animal) 100.0 0.1087 0.109 |considering fat content of domestic beef
Milk Milk 3.20 0.0031 0.003 (a)
- s 1070 | 00180 | oot | PPleaion of averase concentration
(A) : values of this study. (B) : reference
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Table 7. The daily intake of foods and PCDDs/PCDFs in Korea

Food Group Food Intake { portion Dioxin level | Dioxin Intake | portion
(g/day) (%) (peTEQ/g) | (psTEQ/day) (%)
Cereals/Grains 308.90 28.63 0.014 4.335 11.50
Vegetables 288.40 26.73 0.024 7.037 18.67
Fruits 146.00 13.53 0.006 0.879 2.33
Pluses 34.70 3.22 0.013 0.465 1.23
Seasoning 29.60 2.75 0.013 0.397 1.05
‘Plant | Oil/Fats(Vegetables) 7.50 0.70 0.084 0.628 1.67
Foods | Potatoes 21.20 1.97 0.006 0.126 0.33
Sugars 3.60 0.33 0.016 0.059 0.16
Seeds 1.40 0.13 0.013 0.008 0.02
Nuts 0.60 0.06 0.013 0.019 0.05
Seaweeds 6.60 0.61 0.024 0.161 0.43
Subtotal 848.50 78.65 14.114 37.45
Fish/Shellfish 75.10 6.96 0.276 20.724 54.99
Meat/Poultry 67.80 6.28 0.033 2.242 5.95
Animal | Oil/Fats(animal) 0.10 0.01 0.109 0.011 0.03
Foods | Milk 65.60 6.08 0.003 0.203 0.54
Eggs 21.80 2.02 0.018 0.392 1.04
Subtotal 230.30 21.35 23.573 62.55
Total 1078.8 100.00 37.687 100.00
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Fig. 4. Comparison of food and dioxin in- Fig. 5. Comparison of food and dioxin in-

take rate from plant foods. take rate from animal foods.
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Table 8. Dietary daily intake of PCDDs/
PCDFs in Korea and other coun-

tries®
Nation Dietary daily intake body weight
(peTEQ/ke/day)

Korea(this study) 0.75 50kg
USA 0.3~3.2 60kg
Japan 0.26~3.26 50kg

Germany 2.2 60ke

UK 2.1 60kg

Netherland 2.0 60kg

Canada 2.3 60ke
4. 4 8
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