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Dietary Daily Intake of Dioxins (PCDDs/DFs,Co-PCBs) by Total Diet Studies in Metropolitan Tokyo Area

Fusao USHIO, Norihisa KIKUTANI, Yuki SAITOH, Jun-ichi NAKAGAWA,
Masao IGUCHI, Kimio MONMA, Yohko MATSUSHIMA, Tadahiko UETA

Studies on the dietary intake of dioxins (PCDDs/DFs + Co-planar PCBs) through foods in the Tokyo metropolitan area

were carried out from 1999 to 2001, by the total diet-market basket method on the basis of food classification and the data

on food consumption in the Tokyo region obtained from the Japan Nutrition Survey. The daily intake of dioxins was 109.2
pgTEQ/day in 1999, 93.3 pgTEQ/day in 2000 and 62.4 pgTEQ/day in 2001. On counting the daily intake per 1kg of body,
weight on 50kg as adult average body, the daily intake was 2.18, 1.87 and 1.25 pgTEQ/kg/day respectively, and these

amounts were less than the tolerable daily intake (TDI) of 4 pgTEQ/kg/day for dioxins established in Japan. More than 90

percent of the daily intake of total dioxins was taken through following food groups; fish and shellfish, meat and eggs, milk

and diary products. In particular, the dioxins taken daily through the fish and shellfish group accounted for more than 50%

of total dioxins. Also, these studies clearly showed a decreasing trend in dioxin intake through food during the study period;

in particular the daily intake of PCDDs and Co-planar PCBs decreased by approximately 40% between 1999 and 2001.
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Sample (400~500 g)
spikied "C\-PCODSPCDFs (each 100pg) and “Co-Co-PCB. (each 1000pg)
extracied with acctone/m-bexane (1:1) 1200 ml. x 3
washed organic solvent laver with water 500 mL*3
debrvdrated and concemrated
organs solvent extract 3 mL
digested in 1.0 mob/L. KOH/EWOH solution | 20mL. for 2hr at room tesperatare
addition of water 120mL
extracted with n-hexane 60 mL <3
washed n-hexane laver with water 50 mL=3
dehydrated and concentrated 1o 5 mL
n-hoxcane exiract
AgND; silica gel22% H50, silica gel@4% H,80, silica pel/ % KOH siliea gel'sitica pel multi-laver column
chromaingrapiy, shuted with a-hexane 140ml.
concentrated eluate ImL
alunuina column chromatograghy

lst fraction: 2% dichloromethancin-hexane 80ml

Ind fraction ; :60% dichloromethanc/n-hescans 240mL

Isf fracticn 2ngd fracthon
cancentrated eluate to 200300 x L cancentrated eluate io Lml
spike injection standand "'C,-Co-PCB chareonl column chromstograghy
comcentraded 1o 2030 ¢ L with N, gas 1st fraction : 2% dichloramethane/n-hexanc AmL
filled up to 50 o L with toluene 2 fraction : foluens 240mL
mooo arthe Co-PCBs lmllﬁ'aﬂlm
concentrated cluate o 200~300 « L
HRGCHRMS analysis spike injection standard "'C;-Co-PCE and "'C,-PCDD
concentrated to 2030 i L with N, g
filled up to 50 = L with toluene
PCDDs, PCDFs and non crtho Co-PCBs
HRGC/HRMS analysis

Fig.1l. Purification Method of PCDD/DF and Co-PCB Residues in the following food groups; O rice
and rice products, O cereals, seeds and potatoes, O sugars and confectioneries, O
fruits, O green vegetables, O other vegetables, mushrooms and seaweeds, [0 seasoning
and beverages
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Table 2. CG/MS Condition for the Analysis of PCDDs, PCDFs and Co-PCBs

__GC
Apparning: ITP-68%0
Colaman: IHE-5MS, 0.25 mm = 30m, 0,.25j0m
Colemn Temprniore: 1G] Lmin held) —=20°C fovin — 2007 {Emin hold)—5Cimin— 27002 9min hold)
for analysis ol Hexa CDIVCDF, Hepla COINCDF snd Co-PCBs
Colamn: SF-2331, 0.25 mm = 60m, 0.22pm
Column Tempratare: 100°G(1,Smin hold) —20°C min == 1 80°C{imin hobd }—3°C/min=—255"C(38min hold)
for anadysis of Tetra CODACDF, Penta CDINCDF
Injection: 1pl Sphitless, purge offZmin
MS
Apparates: Micromass Anio Spee [ltina
lenizatinn: EI pasitive made
Lan cnirvemi: SO0pEA
lom volisge: 35V
SEM: 1.3kv
Min=s resoluliom: 1000

Table 3. Dietary Daily Intakes of Dioxins as TEQs from 14 Groups of Food in Tokyo Metropolitan Area
from 1999 to 2001

It it

1540 2000 2000
sl Pl F il Sroups e Raiio fo toisl pE Railo o ioial e Raibs i bocal
— TE(Mday mduke(%) TE(day  Enslakei W) TEQday  imaked ™)
T Mice and rice products 056 0.6 0. 0 0.08 0. 17 1.4
n Cereals, sevds anid poinines o a1 [ o, 6B 0,73 a, 34 O 54
m Sugars i oo fecdinss i 0. 57 0. 52 1.22 1.3 0. 81 1.3
I Fadts anad 0lis 0,51 a, 47 o 27 a, 29 a, 48 0. 77
v Pulses Q.o o.m 0. 0od 0.09 0. 01 013
W Frulis 015 Q.14 o.o2 Q.02 a, o4 0. G0
u Grwen vopeiahle: 3,03 2m 1.55 1. 68 212 im
m (Mher veperiables, mushrosms
gl tad 0. 68 Q. 62 145 113 Q. 7 0. 43
7.4 Sensphing Risd beverages ooz Q.02 003 Q.03 a.m 0. o2
x Fish and shelifish T} | N 22, &0 T3, 63 33, 48 51 &6
X1 Mleat anid egis g 32 E 53 1215 13.02 19,33 0. %8
0 Filllls smd dalry praducis am 247 118 T, 0 4,41 1.1a
xm [hber Nusds (prepared edsy | 0032 0. 28 050 0. 53 023 037
EW Driakisg waler [&] [&] 0, Gl @02 0, Do 0. GO0
Tukal intake {pg TEQNday ) 108, 2 93.3 2. 4
Tutal intake ipg TEQAgiday) | 2 18 1. &7 1.25

Table 4. Dietary Daily Intakes of PCDDs, PCDFs and Co-PCBs as TEQs from 14 Groups of Foods in Tokyo
Metropolitan Area from 1999 to 2001 (pg TEQ/day)

o o o 1540 00 H001
P Fuood groups
FCOUs PCOFs Co-PCEs | PCDIs  PCDFy Co¥CHs | PCDOm  PODFs  CoPOBs
1 Rice and rice producis ] H] 0. 58 . @ [l | onm 0.a7 0§89 & 0N
B Cereals, seeds and potaines L3 O™ 037 010 0,07 OGE Bor 0.1 o
o Supars and cenfeclioneries i 0oe 0.8 0.1 [ | [ (TR 0,0 o 67
K Faivand ol oPF o001 032 01z i3 oam 016  0.09 o4
L Fulses (il }] il ] 0oy 0 [N DoBE 0 (PR
M Fruin [ o 0. 18 bel o 0.0 0034 O 0. 04
| Green vepelalbli [ T 0.5 | K] I, 12 [N 0. 05 1,83 2 74
W Oehorrogeisblen, wmbrvems |y o 0m Lo 07 B Lo 082 om
sl neweeds
X Spanraming and hrverapes 1] ] n.oz 0.6d 1] [N i) poge o [N
¥ Fish and shellfish 1458 1687 GELE 011 1236 4700 Lo G2 2mm
x1 Wlwai mnd mppe 1.0 TS5 554 3,98 1.4 K g h.52 o, a7
EE Nk sael dudry preducs o 442 48 218 745 1M - B 3 TR |
xm Dhtheer fzods {prepared foedh [~ o is [R5 0. 28 018 & 075 [IE ] 0. 06 i3 03
=N ll-_mg'l'r-llﬂ @ =] i} 0. 02 0 !Wl 0 D02a7 0o 0, DonF
Tatal imiake (pg TEQ dayk 1743 .60 ELDi 16.28 M A7 56 30 1. 78 17, 41 ara7
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