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ABSTRACT

This study was performed to evaluate the congeners of polychlorinated dibenzo-p-dioxins (PCDDs) and poly-
chlorinated dibenzofurans (PCDFs) in Korean foods among children in Korea, in comparison with the findings in their
mothers. The PCDDs and PCDFs intakes of 24-h diet duplicates were estimated from the previous Korean reports. In
Korean children and their mothers of this study, major sources of lipid intake were plant-based foods (62% for children,
66% for their mothers). The women took 34% of lipid from animal sources, among which meats were leading sources
of animal lipids (30%). Fish and shellfish were accounted for 4% in total lipid intake. Daily intake of PCDDs and
PCDFs in the children and their mothers were 0.002-3.188 and 0.002-2.717 pg WHO-TEQ/day in animal sources and
ND-0.283 and ND-0.296 pg WHO-TEQ/day in plant sources, respectively. PCDDs/PCDFs intake from animal origin
was the major exposure source for both children and their mothers in Korea. Among the 17 PCDD/Fs congeners,
2,3,4,7,8-pentachlorodibenzofuran was assumed to be the effective exposure marker for diet intake.
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Table 1. Age distribution of the study population

Age (year) n (%)

<30 3 (6.8)Y

3135 19 43.2)

Mother 36-40 18 (40.9)
> 41 4 ©.1)

Total 44 (100.0)

<6 8 (18.2)

Child® 7-8 25 (56.8)
9-10 11 (25.0)

Total 44 (100.0)

Note: Arithmetic mean and standard deviation for ages of the
mothers and their children in this study were 35.4 + 3.6 and
7.4+ 1.4, respectively.

“percentage, “Boys:Girls=29:15
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PCDDs/PCDFs T de® 3 FEA (congenersy=
1782241 2.3,7,8-tetrochlorodibenzo-p-dioxin (2,3,7,8-
TCDD), 1.2,3,7,8-pentachlorodibenzo-p-dioxin (1,2,3,7,8
-PeCDD), 1,2,3,4,7 8-hexachlorodibenzo-p-dioxin (1,2,
3,4,7,8-HxCDD), 1,2,3,6,7,8-hexachlor0dibenzo—p—dioxin
(1,2,3,6,7,8-HXCDD), 1,2,3,7,8,9-hexachlorodibenzo-
p-dioxin (1,2,3,7.89-HxCDD), 1,2,3,4,6,7,8-heptachlorodi-
benzo-p-dioxin (1,2,3,4,6,7,8-HpCDD), octachlorodibenzo
-p-dioxin (dCDD), 2,3,7,8-tetrachlorodibenzofuran (2,3,
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7.8-TCDF), 1,2,3,78-pentachlorodibenzofuran  (1,2,3,7,8
PeCDF), 2,3.4,7,8-pentachlorodibenzofuran (2,3,4,7.8-
PeCDF), 1,2,3,4,7,8-hexachlorodibenzofuran (1,2,3,4,7,8-
HxCDF), 1,2,3,6,7,8-hexachlorodibenzofuran (1,2,3,6,
7,8-HxCDF), 1,2,3,7,8,9-hexachlorodibenzofuran (1,23,
7.8,9-HxCDF), 2,3,4,6,7,8-hexachlorodibenzofuran (2,34,
6,7.8-HxCDF), 1,2,34,6,7,8-heptachlorodibenzofuran (1,2,
3,4,6,7,8-HpCDF), 1,2,3,4,7,8,9-heptachlorodibenzofuran
(1,2,3,4,7,8,9-HpCDF), and octachlorodibenzofuran
(OCDF)°]t},
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Table 2. Comparison of lipid sources in diet between
children and their mothers

Daily intake (g/day)

Nutrient source

(g/day) Total Children ~ Mothers
Animal 18.79 20.2 17.2
numals (G59%)°  (38.1%)  (33.6%)
Meats, eggs and 16.7 18.3 152
milk (32.1%) (34.4%) (29.6%)
. 2.0 1.9 2.0
Fish and shellfish (3.8%) (3.6%) (3.9%)
Plant 334 329 34.0
ants 64.1%)  (61.9%)  (66.4%)
“mean values, Ppercentages.
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Table 3. PCDDs and PCDFs intake between children and
their mothers (pg WHO-TEQ/day)
Nutrient source Total Children Mothers
PCDDs  0.0004-1.558 0.0004-1.682 0.0003-1.434
Animals PCDFs  0.001-1494 0.001-1.613 0.001-1.375
PCDD/Fs 0.002-2.952 0.002-3.188 0.002-2.717
Meais, PCDDs  0.0003-0.118 0.0003-0.129 0.0003-0.107
eggsand PCDFs  0.001-0.301 0.001-0.329 0.001-0.273
milk  PCDD/Fs 0.001-0.330  0.002-0.360 0.001-0.300

Fish PCDDs  ND-0.150 ND-0.147 ND-0.154
sand PCDFs  ND-0.123 ND-0.119 ND-0.125
shellfish PCDD/Fs ND-0272  ND-0267 ND-0279
PCDDs  ND-0275 ND-0271 ND-0.280
Plants PCDFs  ND-0052 ND-0.051 ND-0.053
PCDD/Fs ND-0291  ND-0283 ND-0.296

sources: Hong et al. (2003)'®, Won et al. (2003)"”
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Table 4. The congeners that most influenced the total TEQ of PCDD/PCDFs between food item and human serum

2,34, 2378 1,2,3, 123, 1234, 234, 2378 1,2,3, 1,2,3,
Group Item 7.8- TCDF 78- OCDD 478 678  678- l:CDD 6,7.8- 6,78
PeCDF PeCDD HxCDF HpCDD HxCDF HxCDD HxCDF
Cereals Rice 8]
Barley (0]
Legume Red bean (6]
fruits Pear O
Meats Beef (6] (6] (6] 0
Pork (0]
Milks Chicken (6]
Milk 0 0 O
Milk products Cheese (6]
Fishes Mackerel O (6] O
Hairtail 0 0
Eel 0 o o}
Spanish mackerel O O (6]
Pacific saury (6] (6]
Shellfishes Crab 0 O 0
Oyster (0] 0 (8]
Human serum O 0 (6] 0 (0]

sources: Moon er al. (1997)", Hong et al. (2003)'®, Won er al. (2003)'?, Moon et al. (2005, Moon and Ok 2006y

Huel B A9E vlws) B o), @ule] 2q &
FAZAE 1,2,3,6,7,8-HxCDF, 2,34,7,8-PeCDF, 12,
3,6,7,8-HxCDD* 2 234,78 PeCDF¥Q] 2 43 &=
AT BB YR o] BA9E A7 e gl
o ¥l3] ERJAE] to| 8419 wZo] Er= 9L
St glem, el AP o HasldE =
& S wE AFde] vk & 5 9o}, =)
of Mgt =& A9 BN Hofslrle) Was F
IAED A9EY. B =5 2E5EL KT 9
FSAEAE 2,34,7,8-PeCDFo|H 23 12 A F2A)
o] 84l A3 AES} Fasitha Az

v.ad £

24 AELE I ool 2 omUe] lo]
PCDDs/PCDFse] 71 S0, kdgdolt), 184 =z
35E AHFINE 524 A4 20U PCDDy/
PCDFs®] F&7} Aulzos gdouma & w390
HA x3ct. 1789 PCDDs/PCDFs % 2,3,4,7,8-
PeCDRZ 24& 430 W& BB A mg2Ae) 9
vE 7T AzbEc) PCDDS/PCDFs =3 2 w3
BEE TS WE3] 5] Ystd 25 =l giare)
3 9 S8 #3 At ad Zlos AlmEn)

an=s

. International Agency for Research on Cancer : JARC

monographs on the evaluation of carcinogenic risks
to humans. Vol, 69, Polychlorinated dibenzo-p-diox-
ins and polychlorinated dibenzofurans, IARC, Lyon,
1997.

. Landi, M. T., Needham, L. L., Lucier, G., Mocarelli,

P., Pertazzi, P. A. and Caporaso, N. : Concentrations
of dioxin 20 years after Seveso. Lancet, 349, 1811,
1997.

. Needham, L. L., Gerthoux, P. M., Patterson Jr., D.

G., Brambilla, P., Smith, S. J., Sampson, E. J. and
Mocarelli, P. : Exposure assessment: Serum levels of
TCDD in Seveso, Italy. Environmental Research.
Sec. A. 80, S200-S206, 1999.

. Eskenazi, B., Warner, M., Mocarelli, P., Samuels, S.,

Needham, L. L., Patterson Jr., D. G., Lippman, S.,
Vercellini, P., Gerthoux, P. M., Brambilla, P. and
Olive, D. : Serum dioxin concentrations and men-
strual cycle characteristics. American Journal of Epi-
demiology, 156, 383-392, 2002.

. Michalek, J. E. and Tripathi, R. C. : Pharmacokinetics

of TCDD in veterans of operation ranch hand: 15-
year follow-up. Journal of Toxicology and Environ-
mental Health. Part A, 57, 369-378, 1999,

. Ahmad, K. : Agent Orange no longer linked to child-

hood AML. Lancet Oncol., 3, 199, 2002.

. Stellman, J. M., Stellman, S. D., Christlan, R.,

Korean Journal of Environmental Health, Vol. 33(1)



10.

11.

12.

13.

14.

15.

16.

17.

SHEE B35 ofdele} 159 ojrye] thE PCDDs/PCDFs JH % H7} 15

Weber, T. and Tomasallo, C. : The extent and pat-
terns of usage of Agent Orange and other herbicides
in Vietnam. Nature, 422, 681-687, 2003.

. Ikeda, M. : Comparison of clinical picture between

Yusho/Yucheng cases and occupational PCB poison-
ing cases. Chemosphere, 32, 559-566, 1996.

. Lida, T., Hirakawa, H., Matsueda, T., Takenaka, S.,

Yu, M.-L. and Guo, Y.-L. L.: Recent trend of poly-
chlorinated dibenzo-p-dioxins and their related com-
pounds in the blood and serum of Yusho and Yu-
Cheng patients. Chemosphere, 38, 981-993, 1999,
947, 259, S : EROD- mlcrobloassayoﬂ )3}
oh 272 ) % Tol 9 FAHEE Y &3, 8=
7 8.713+3)7], 26, 11-17, 2000.

Flesch-Janys, D. : Analyses of exposure to polychlo-
rinated dibenzo-p-dioxins, Furans, and hexachloro-
chclohexane and different health outcomes in cohort
of former herbicide-producing workers in Hamburg,
Germany. Teratogenesis Carcinogenesis, and Mutagen-
esis, 17, 1997/98.

Domingo, J. L., Schuhmacher, M., Granero, S. and
De Kok, H. A. M. : Temporal variation of PCDD.
PCDF levels in environmental samples collected near
an old municipal waste incinerator. Environmental
Monitoring and Assessment, 69, 175-193, 2001.
Steenland, K., Deddens, J. and Piacitelli, L. : Risk
assessment  for 2,3,7.8-tetrachlorodibenzo-p-dioxin
(TCDD) based on an epidemiologic study. American
Journal of Epidemiology, 154, 451-458, 2001.
International Programme on Chemical Safety : Poly-
chlorinated dibenzo-p-dioxins and dibenzofurans. In:
Environmental Health Criteria 88. Geneva, World
Health Organization, 1989.

Neuberger, M., Grossgut, R., Gyimothy, J. and Lei-
betseder, J. : Dioxin contamination of feed and food.
Lancet, 355, 1883, 2000.

Moon, C.-S., Zhang, Z.-W., Shimbo, S., Watanabe,
T., Moon, D.-H., Lee, C.-U,, Lee, B.-K., Ahn, K.-D.,
Lee, S.-H. and Ikeda, M. : Dietary intake of cad-
mium and lead among general population in Korea.
Environmental Research, 71, 46-54, 1995.

Moon, C.-S., Zhang, Z.-W., Imai, Y., Shimbo, S,
Watanabe, T., Moon, D.-H., Lee, B.-K., Lee, S.-H.
and lkeda, M. : Nutritional evaluation of women in
urban and rural areas in Korea as studied by total
food duplicate method. Tohoku Journal of Experi-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

mental Medicine, 181, 245-265, 1997.
FH1, HEnl, 1, MY, o] 2, ol e, 0F
&=, A, AvA, AW ’“E—g D10x1ns _‘?_L]H
. R AN EE 04—7LEJJ1 5, 2003.
AE, AEv], BAF, MY, B, o7k, o F
L AR, R, e, AR HEHA FE
A AFAT - 24FF Dioxins ZHEHAD. WA
Al B dAFRIA, §, 2003,
Moon, C.-S., Chang, Y.-S., Kim, B.-H., Shin, D. and
Tkeda, M. : Evaluation of serum dioxin congeners
among residents near continuously burning munici-
pal solid waste incinerators in Korea. International
Archives of Occupational and Environmental Health,
78, 205-210, 2005.
Moon, H.-B. and Ok, G. : Dietary intake of PCDDs,
PCDFs and dioxin-like PCBs, due to the consump-
tion of varions marine organisms from Korea.
Chemosphere, 62, 1142-1152, 2006.

ol Z¥! : AF F tholSA1e] ey Wk L H2 @
]%’6}:. {]ﬂ—%}- E/Htﬂ-g] A]E;(]ﬁ_ ul 6} n Ei]
19-48, 2002.
Aozasa, O., Ohta, S., Nakao, T., Miyata, H., Mochi-
zuki, A., Fujimine, Y. and Noumra, T. : Monthly
variation in blood dioxin level, characteristics of con-
gener composition, and congener changes in resi-
dents near an incineration facility. Bulletin
Environmental Contamination and Toxicology, 70,
660-667, 2003.
Kitamura, K., Yoshikawa, K., Iwama, M. and Nagao,
M. : Justification of measurement of eight congener
levels instead of twenty congeners of dioxins for
mass screening of human exposure. The Journal of
Toxicological Sciences, 26, 163-168, 2001.
Gonzales, C. A., Kogevinas, M., Huici, A., Gadea,
E., Ladona, M., Bosch, A. and Bleda, M. J. : Blood
levels of polychlorinated dibenzodioxins, polychlori-
nated dibenzofurans and polychlorinated biphenyls in
the general population of a Spanish Mediterranean
city. Chemosphere, 36, 419-426, 1998.

ol EH, 7143’_% A, ARG A of™e] Fo)

i e

B EXod® 7t s=rad B 7Aske]R), 36, 249-253,
2006.
o], o] &, 2 : ] ool EolH o Bk F

FF% 09el B A7, FABARANIA, 21, 57-
62, 2001.

Korean Journal of Environmental Health, Vol. 33(1)



