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ZHLAEIT 1.15~1.42 pg-TEQ/kg BW/day TIZIZRIZ WV MCHERS L 7-.
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Table 1. Per Capita Daily Intake of 14 Food Groups
in Tokyo Metropolitan Area in 2006

No. of

Food groups Food groups Daily intake (g/day)
1 Rice and rice products 312.1
2 Cereals, seedsand potatoes 179.9
3 Sugars and confectioneries 36
4 Fats and oils 18.5
5 Pulses 65.8
6 Fruits 106.7
7 Green vegetables 111.7
8 Other vegetables, 2209

mushrooms and seaweeds
9 Seasoning and beverages 674.6
10 Fish and shellfish 73.5
11 Meat and eggs 119.8
12 Milk and dairy products 140.1
13 Other foods (prepared 6
14 Drinking water 600
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Table 2. Daily Intakes of 5 Food Groups in Each Weaning Stage Obtained from the Basic of Weaning Revised by the Health and Welfare Ministry (g/day)

Weaning stage Early stage Medium stage Late stage Completed stage
Months 5~6 7~38 9~11 12~15
Number of weaning food per day ~ [—2? 2 3 3
Number of formula milk per day ~ 4—3 3 2 200~300mL of milk
Food groups
I Grain 30g — 40g (rice gruel) 50g — 80g (rice gruel) i)ggr(l)cgesirfﬁlice i)g;ggftr?ccee
I  Protein
fe. Eggs 172 of egg yolk (2?? /ngfy\;ilkole - 1/2 of whole egg 1—/>2273f:§1\:)/i16016§§gg
or Tofu 25g 40g — 50g 50g 50g — 55g
or Dairy products 55g 80g — 100g 100g 100g — 120g
or Fish 5g = 10g 13g— 15¢g 15g 15g— 18g
or Meat 10g — 15g 18g 18g — 20g
I Vegetables and fruits 10g — 15¢g 25¢ 30g — 40g 40g — 50g
IV Sugar, fats and oils 0g — 1g (each) 2g — 2.5g (each) 3g (each) 4g (each)
V' Formula milk 920mL 820mL 605mL

? Arrow indicates changes in intake from early to late part of each stage
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Table 3. Dietary Daily Intakes of Dioxins as WHO-TEQ(2006) from 14 Groups of Adult Food in Tokyo Metropolitan Area from 1999 to 2008

2008 2007 2006 2005 2004
Food Groups Intake of Ratio to Intake of Ratio to Intake of Ratio to Intake of Ratio to Intake of Ratio to
each group | total intake| each group total intake each group total intake each group total intake each group total intake
(pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%)
Group 1 0.00169 0.00254 0.00046 0.00076 0.0028 0.0043 0.0010 0.0014 0.0019 0.0034
Group 2 0.024 0.04 0.22 0.36 0.37 0.58 0.20 0.30 0.32 0.56
Group 3 0.22 0.33 0.39 0.63 0.61 0.94 0.23 0.34 0.47 0.83
Group 4 0.32 0.48 0.38 0.62 0.53 0.82 0.56 0.83 0.20 0.36
Group 5 0.0046 0.007 0.031 0.050 0.0046 0.007 0.011 0.017 0.013 0.022
Group 6 0.00062 | 0.00093 0.00042 0.00068 0.0026 0.0040 0.00024 0.00036 0.00007|  0.00012
Group 7 0.0295 0.0445 0.00403 0.0066 0.0043 0.007 0.14 0.21 0.26 0.46
Group 8 0.19 0.29 0.27 0.44 0.28 0.43 0.48 0.71 0.51 0.91
Group 9 0.0096 0.014 0.0087 0.014 0.017 0.027 0.007 0.01 0.015 0.026
Group 10 52.09 78.64 46.43 75.60 46 70.71 54.79 81.91 44.08 78.40
Group 11 12.46 18.81 12.49 20.33 15 23.68 9.00 13.46 7.66 13.62
Group 12 0.8 1.14 1.04 1.70 1.7 2.59 1.35 2.02 2.11 3.75
Group 13 0.12 0.18 0.13 0.21 0.14 0.22 0.11 0.17 0.60 1.06
Group 14 0.018 0.027 0.018 0.030 | 0.0000054 | 0.000008 0.018 0.03 0.0000072| 0.000013
Total (pg TEQ/day) 66.2 61.4 64.7 66.9 56.2
Intake (pg TEQ/kg BW/day) 1.32 1.23 1.29 1.34 1.12
2003 2002 2001 2000 1999
Food Groups Intake of Ratio to Intake of Ratio to Intake of Ratio to Intake of Ratio to Intake of Ratio to
cach group | total intake| each group total intake each group total intake cach group total intake cach group total intake
(pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%) (pg TEQ/day) (%)
Group 1 0.0007 0.0010 0.0020 0.003 0.7669 1.42 0.045 0.055 0.393 0.41
Group 2 0.32 0.47 0.80 1.15 0.27 0.49 0.63 0.77 0.87 0.91
Group 3 0.62 0.91 0.44 0.63 0.75 1.38 1.05 1.27 0.49 0.51
Group 4 0.83 1.21 0.70 1.00 0.47 0.87 0.26 0.31 0.50 0.52
Group 5 0.010 0.014 0.077 0.11 0.075 0.14 0.0045 0.01 0.0124 0.01
Group 6 0.00008] 0.00011 0.000076 0.00011| 0.001830 0.0034 0.015 0.02 0.062 0.07
Group 7 0.20 0.29 0.26 0.38 1.47 2.72 1.36 1.64 2.53 2.64
Group 8 0.32 0.47 0.070 0.10 0.252 0.47 1.06 1.28 0.66 0.69
Group 9 0.031 0.045 0.0018 0.003 0.0059 0.011 0.032 0.04 0.005 0.01
Group 10 56.90 83.40 52.57 75.50 29.14 53.87 60.51 73.17 75.15 78.32
Group 11 6.06 8.89 8.56 12.30 17.01 31.45 10.94 13.23 7.75 8.07
Group 12 2.48 3.64 591 8.49 3.67 6.78 6.33 7.65 7.25 7.56
Group 13 0.45 0.66 0.23 0.32 0.22 0.40 0.46 0.56 0.28 0.29
Group 14 0.00008| 0.00011 0.00008 0.00012 0.00011 0.00020 0.00039 0.00048 0.00004 | 0.000046
Total (pg TEQ/day) 68.2 69.6 54.1 82.7 96.0
Intake (pg TEQ/kg BW/day) 1.36 1.39 1.08 1.65 1.92
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Fig. 1. Dietary Daily Intakes of PCDDs, PCDFs and Co-PCBs from Adult
Foods as WHO-TEQ(2006) in Tokyo M etropolitan Area
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Table 4. Dietary Daily Intakes of Dioxins as WHO-TEQ(2006) from
14 Groups of Child Food in Tokyo Metropolitan Area in 2002

Intake of Ratio to
each group total intake
(pg TEQ/day) (%)
Group 1 0.0010 0.0033
Group 2 0.36 1.2
Group 3 0.53 1.7
Group 4 0.38 1.2
Group 5 0.0056 0.018
Group 6 0.0010 0.0033
Group 7 0.33 1.07
Group 8 0.16 0.53
Group 9 0.00062 0.0020
Group 10 13 43
Group 11 7.5 25
Group 12 7.9 26
Group 13 0.22 0.73
Group 14 0.000085 0.00028
Total (pg TEQ/day) 30.4
Intake (pg TEQ/kg BW/day 2.03
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Fig. 2. Dietary Daily Intakes of PCDDs, PCDFs and Co-PCBs from Child
and Adult foods as WHO-TEQ(2006) in Tokyo Metropolitan Areain 2002
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Table 5. Dietary Daily Intakes of PCDDs, PCDFs and Co-PCBs as TEQ" from Homemade Baby Foods and Baby Foods Mainly in Commercial Items in Each Weaning Stage
H de baby foods
Early stage (pg TEQ/day) Medium stage (pg TEQ/day) Late stage (pg TEQ/day) Completed stage (pg TEQ/day)b)
PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs
Group I : Grain foods 0.000233 0 0.0004 0.00087 0 0.0018 0.00260 0 0.005 0 0 0.22
Group II : Protein foods 0.25 0.14 0.44 0.072 0.24 1.67 0.96 0.34 2.18 5.16 2.10 5.65
GroupIll: Vegetables and fruits 0.000264 0 0.0004 0.00090 0 0.0014 0.00187 0 0.0017 0.036 0 0.0043
GrouplV : Sugars, fats and oils 0.029 0.009 0.021 0.28 0.12 0.22 0.38 0.18 0.43 0.42 0.15 0.36
Sub total 0.28 0.15 0.46 035 0.35 1.89 1.35 0.53 2.62 5.63 224 6.23
Total TEQ/day 0.88 2.60 4.50 14
Total TEQ/kg BW/day” 0.11 0.31 0.51 1.49
GroupV : Formula milk 0.62 0 1.03 0.56 0 0.92 0.41 0 0.68 - - -
Total TEQ/day 1.66 1.48 1.09 -
Total TEQ/kg BW/day 0.21 0.18 0.12 =
Total intake TEQ/kgBW/day 0.33 0.49 0.63 1.49
Baby foods mainly in commercial items
Early stage (pg TEQ/day) Medium stage (pg TEQ/day) Late stage (pg TEQ/day) Completed stage (pg TEQ/day)
PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs PCDDs PCDFs Co-PCBs
Baby foods mainly commercial items 0.0088 0 0.17 0.00298 0 1.14 0.060 0.0034 251 0.103 0 727
Total TEQ/day 0.18 1.14 2.57 7.38
Total TEQ/kg BW/day 0.024 0.14 0.29 0.78
Group V : Formula milk 0.62 0 1.03 0.56 0 0.92 0.41 0 0.68 - - -
Total TEQ/day 1.66 1.48 1.09 -
Total TEQ/kg BW/day 0.21 0.18 0.12 -
Total intake TEQ/kgBW/day 0.24 0.32 0.42 0.78

9 TEQ were calculated using WHO-TEF (2006).
0 : not detected; - : not intake.

9 Body weight in each weaning stage are given in the Results and Discussion section of the text.
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Fig. 3 Contribution of Dioxin Congeners to Total Dietary Intake of Dioxins (pg/day) in Each Weaning Stage

Table 6. Dietary Daily Intakes of PCDDs, PCDFs and Co-PCBs as TEQ(2006)
from Adult Foods Mainly in Processed Items (pg TEQ/day)

No.of  peppg PCDFs  Co-PCBs Intake from Intake from Intake of dioxins
menu subsidiary foods staple foods

1 0.52 0.0091 18 18 0.038 18

2 0.78 1.9 16 19 0.033 19

3 0.31 11 64 76 0.033 76

4 0.79 14 102 117 0.038 117

5 0.23 0 55 55 0.026 55

6 18 29 242 289 0.029 290

7 0.75 15 183 198 0.033 199

8 5.6 25 72 103 0.033 103

9 0.072 0 13 13 0.029 13

10 0.54 0 10 11 0.033 11

11 9.9 4.9 97 112 0.038 112

12 0.091 0 5.6 5.7 0.033 5.7

13 0.54 0 12 13 0.029 13

14 1.2 0.36 5.6 7.2 0.033 7.2

Average 2.8 7.2 64 74 0.033 74
¥ b v B RO R BN LY, UV RAZFHMIEZEL ATV,

B2 —IZBITDHAAF T HDIIE, XA AF

O URRIE Y B R L LT S 220N 999N B AR E o 7.

D%, #fx e Finbs oA B E 2 HE LI 106FEFIC b
DELITS1-Z LT, HEEIZBIT DX A4 AF T D
MR EBITIZIEMATEZLEZ VD, BAORFFIE
RIS A R WVERZAHME L T D . HRICEEITIE R
HLRMPEF DR ERORLEETLH Y, B
DORHFELEMELTHZ EITREHE L. 20X RBRET
WICBWT LY EICBFEHREDO A 4% HERBELHE
a7, REETIEREIORBICH Y, i
THRBMERDNLELIES Z EEFAIE L2, TR
Rind, HoWLEMEE, RFEBRBIIBWLTHLREHRR
DEA T X HRBRIILERLSNVIHDZ NP B
Melpote. LLARNRG, MR mEITs 445 88
DIEFEV AT HmODHIEHHEETHD. XTUADER
T RBEEZ LT D VD RITMOFEFESHED Y AT
EEREDOEZEZFERUTH D, BARMSOEFENE O
BENZE ST, MM RIBREEFEOBERIIRZ V. B¥

2SI ERE RIS 5 = & T, FRICELE b
Bt ERTELD.

X B
1) Secretariat of the Stockholm Convention:STOCKHOLM
CONVENTION ON PERSISTENT ORGANIC
POLLUTANTS, 22 May 2001.

http://www.pops.int/documents/convtext/convtext_en.pdf

2) FAAF v BRI ELE, FRAEERT105
2

3) Papke, O.: Environ. Health Perspectives 106, 723-731,
1998.

4) Liem, A.K.D.: Dioxins: chemical analysis, exposure and
risk assessment, Ph.D. Thesis. University of Utrecht,
Utrecht, 1997.

5) Gunderson, E. L.: J. AOAC Int. 78, 1353-1363, 1995.

6) FEARAEERFEER RGP OF A A X RV =
77 F—=PCB ODJEFIEEETA FT A >, 1999.



100

7)

8)

9)

10)

11)

12)

Ann. Rep. Tokyo Metr. Inst. Pub. Health, 61,2010

BHIER, WNETHER, O
1999.

Tsutsumi, T., Yanagi, T., Nakamura, M., et al.:
Chemosphere, 45, 1129-1137, 2001.
JEAGBEEELRREEN  BRFOF A A
*RIZONT,
http://www.mhlw.go.jp/topics/bukyoku/iyaku/syoku-anzen/
dioxin/index.html (2010 4£ 7 J 21 AHI/E, 72384 URL
AT ETIIRE O FTRENED & D)

WHO-IPCS, Executive summary for assessment of the

B, . RS, 40,98-110,

health risk of dioxins, reevaluation of tolerable daily intake
(TDI), 1998.

EU Scientific Committee on Food (EU-SCF), Opinion of
the SCF on the risk assessment of dioxins and dioxin-like
PCBs in food — update based on new scientific information
available since the adoption of the SCF opinion of 22nd
November 2000 —, 2001.

Joint FAO/WHO Expert Committee on Food Additives
(JECFA), Summary of the fifty-seventh meeting of the
Joint FAO/WHO Expert Committee on Food Additives,

13)

14)

15)

2001.

Bocio, A., Domingo, J. L.: Environmental Research, 97,
1-9, 2005.

Smith, K. E. C., Jones, K. C.: Sci. Total Environ., 246,
207-236, 2000.

Masunaga, S., Takasuga, T., Nakanishi, J.: Chemosphere,
44, 873-885, 2001.

16) BTAERDEZ, SR, /NG R 8, il Rf#RE, 46, 99-108,

17)

18)

19)

20)

21)

2005.

RV E T = =)L O IE 2 MBROHERELZ BT 2 K851
PEEE, TR 13 ARIEEEE 65 %

FRERE, SRMUA, ZERMAL, M BT AR
#, 53,87-94,2002.

KEHE, & B0, SUHPERE, b RHRE, 46, 148-152,
2005.

Schecter, A., Wallace, D., Pavuk, M., et al.: J. Toxicol.
Environ. Health A, 65, 1,937-1,943, 2002.

Naito, W., Jin, J., Kang, Y.S., Yamamuro, M. , et al.:
Chemosphere, 53, 347-362, 2003.



WO | &2 W ' F O, 61,2010 101

Dietary Intake of Dioxins in Tokyo Metropolitan Area

Takeo SASAMOTO"

A study of dietary dioxin intake, consisting of polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs),
and coplanar polychlorinated biphenyls (Co-PCBs) through adult foods, child foods, baby foods, and processed foods in the
metropolitan Tokyo area was carried out. Samples were prepared by the total diet-market basket method or by the duplicate portion
method. Daily dioxin intake per kg of body weight for a 50 kg average adult body was 1.92 pg TEQ / kg / dayin 1999, 1.65 pg TEQ/
kg / day in 2000, 1.08 pg TEQ / kg / day in 2001, 1.39 pg TEQ / kg / day in 2002, 1.36 pg TEQ / kg / day in 2003, 1.12 pg TEQ / kg /
day in 2004, 1.34 pg TEQ / kg / day in 2005, 1.29 pg TEQ / kg / day in 2006, 1.23 pg TEQ / kg / day in 2007, and 1.32 pg TEQ / kg /
day in 2008. The total daily intake decreased during the first 3 years, and thereafter was broadly flat. These total intake values were
below the tolerable daily intake (TDI) of 4 pg TEQ / kg / day as set by the Environmental Agency and Ministry of Health and Welfare
of Japan. Additionally, the daily dioxin intake in other age brackets and meal patterns were less than the TDI. Dioxins were mainly
ingested daily through fish and shellfish. It is not necessary to avoid eating fish intentionally, but a balanced and nutritional diet is

recommended.

Keywords: dioxins, polychlorinated dibenzo-p-dioxin (PCDD), polychlorinated dibenzofuran (PCDF), coplanar polychlorinated
biphenyl (Co-PCB), total diet method, duplicate portion method, tolerable daily intake
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