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Introduction

Because of toxicity, wide spread presence and persistence in the environment, dioxins, furans &
PCBs accumulated in living organisms may indicate the greatest public health? fisdod
consumption is the important route of human exposure to these contaminants from a variety of sourc
however, contamination levels are depending on spé&8pscies with a higher fat content may have
higher contamination levels so that detectable levels are found in fatty food such as meats, eggs, d
products and fishes. Moreover, food contributing most to the daily intake of dioxins, furans and PCE
differ from region and region due to regional variation in food supply and food consumption pattern.
In case of Korea, plant-origin foods (1042.5g/day) are significant contributors to the per capit
consumption of food (1290.0g/day) based on the National Food Consumption Survey Snnlo@tr
words, plant-origin foods are considered representative of the diet of the Korean population. The aim
this study is focused on the accumulation pattern and concentration of dioxins, furans and PCBs
specific types of foods such as cereals, legumes, roots, vegetables and fruits. There are two poss
pathways accumulating dioxins, furans and PCBs in pfa®ne is uptake from soil and the other is
deposition from the atmosphere. Levels of dioxins, furans and PCBs in food of plant origin are usual
very low. However, this report can suggest the overview to assess contamination levels of Korean foc
as a further extension of previous studiés.

Methods and Materials

Determination was performed on raw foods. To obtain a representative sample, foods wel
collected at three major cities in Korea such as Seoul, Daejon and Busan. All samples were prepare
previously described® The levels of seventeen 2,3,7,8-substituted dioxins and furans, and four co
planar PCBs (#77, #81, #126 and #169) in food were measured by HRGC/HRMS using the isotog
dilution/internal standard method. The contamination levels were normalized by multiplying thei
measured concentration by the appropriate WHO TEFs.

Results and Discussion

Food consumption levels for the foods included in the analysis were compiled from Ministry of
Health and Welfare’s continuing Survey of Food Intakes by Individuals as illustrated in Fig. 1 anc
Table 1. Seventy-two food samples including rice, barly, bean, red bean, potato, sweet potato, cabbz
radish root, onion, apple, citrus fruit and pear were analyzed for dioxins, furans and PCBs. Levels
targets converted to toxic equivalents are given in Table 1. It assumes that non-detects (nd) equa
Analyses were performed on raw foods, resulting in possible overestimation of total exposure. Dioxin
furans and PCBs were detected in every sample, however, all foods analyzed in this study contribi
small amounts to national average contaminant exposures for these chemicals. The levels were o
than 0.1 pgWHO-TEQ/g whole weight. A wide range of concentration levels was observed. A range ¢
targets were detected in 0.001~0.026 pgWHO-TEQ/g. The highest level was found in bean sample
0.026 pgWHO-TEQ/g mainly because of the TEF of 2,3,7,8-TCDD which is 1.0. Profiles of dioxin
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congeners in food are shown in Fig. 2. As expected, the food items belong to the same food gre
exhibit similar congener patterns. Thus, the samples could be categorized into 5 sets such as cer
legumes, roots, vegetables and fruits. In all other species, the dominating congener was PCB #126
to TEF of PCB #126 which is 0.1. It was found to be the largest source of TEQ in barley, red bee
sweet potato, radish root and pear. Several other congeners such as PCB #77, 1,2,3,4,7,8-, 1,2,3,¢
and 2,3,4,6,7,8-HxCDF were also found in most of cases. In addition, 2,3,4,7,8-PeCDF is a significe
contributor to the total TEQ of bean, red bean and citrus fruit. OCDD was detected in barley, pear &
citrus fruit. With the exception of onion, furan analytical contributions are greater than those c
dioxins. In conclusion, these results provide one of the most comprehensive characterizations
background dioxin, furan and PCB concentration in the plant-origin food.

Acknowledgements

The authors wish to thank Sujin Cha and Jinho Park for the preparation of the samples.

References

1. Schecter, A. (1994), Dioxins and Health, Plenum Press, ISBN 0-306-44875-1

2. Tsutsumi T., Yanagi T., lida T. and Toyada M. (2001) Chemosphere 45, 1129

3. Dougherty C., Holtz S., Reinert J., Panyacosit L., Arelrad D. and Woodruff T. (2000) Environ. Re
Sec.A 84,170

4. Liem A.K.D., Fuerst P. and Rappe C. (2000) Food Addit. Contam. 17, 241

. Canady R., Jensen E., Egan K., Hayward D. and Bolger P. (2001) Organohalogen Compd. 51, 4(

. Ministry of Health and Welfare (2000) Korea Report on 1998 National Health and Nutrition Surve

(Dietary Intake Survey)

7. Meneses M., Schuhmacher M., and Domingo J. (2002) Chemosphere 46, 1393

8. Choi D., Park S., Jeong J., Lee K., Park J. and Won P. (2001) Organohalogen Compd. 51, 384

9. Choi D., Hu S., Jeong J., Won K. and Song I. (2002) Chemosphere 46, 1423

10. Choi D., Hu S., Won K. and Kim C. (2001) Organohalogen Compd. 51, 368

11. Den Berg M.V,, Birnbaum L., Bosveld A.T.C., Brunstroem B., Cook P., Feeley M., and et al (199¢
Environ. Health Perspect. 106, 775

o Ol

5

A
Vot
Pty
o,
foi
(o5
ottty
o,
Tty L5
S, <
Tty e
S, ‘
Tty Ty
St LTty
e, Lty Lty
Tty
FEEy 2
FEy Lty 3
BRI Tty 3
Epppt 3
L ettty
- a1, Y apuller J
R P P S,
et
X e B B e
G [7L 8. ey
4 I
N e G P P
N 00
NG e A P S P S,
3
&
S
S
R
R

Figure 1. The per capita consumption of food in Korea
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Figure 2. Profiles of dioxin, furan and PCB congeners in plant-origin food
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Table 1.Dioxin Levels in the Plant-Origin Food

Food Consumption Mean (Range)
Group ltem (g/day) pa/g ww pg WHO-TEQ/g ww
Cereals Rice 246 0.271 (0.055~0.704) 0.002 (0.001~0.003)
Barley 4.3 0.236 (0.110~0.460) 0.003 (0.002~0.003)
Legumes Bean 3.2 0.016 (0.005~0.026) 0.010 (0.001~0.026)
Red Bean 0.9 0.656 (0.050~1.579) 0.004 (0.002~0.006)
Roots Potato 16.5 2.323(2.214~2.463) 0.001 (0.001~0.002)

Sweet Potato ~ 16.2 2.402 (2.223~2.519)  0.001 (0.001~0.002)
Vegetables Cabbage  12.8 2.897 (2.672~3.129)  0.002 (0.001~0.005)
Radishroot  40.5 2.328 (1.294~3.169)  0.002 (0.001~0.005)
Onion 14.6 2.578 (2.085~3.169)  0.001 (0.001~0.002)
Fruits Apple 40.1 2.883 (2.555~3.398)  0.003 (0.001~0.007)
Citrus fruit 73.1 2.195 (1.974~2.423)  0.005 (0.003~0.007)
Pear 23.4 1.364 (0.065~2.177)  0.004 (0.002~0.005)
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