TR SE AR AR TE R A TR T RN A 78| o 7 — iR gEsE 5 4 %5 2013

[/ — k]

EERICBITAEENLOMSTEYEDIERERE
—BEARXBIUVYT—4 7y N\ RTy P AR —

OB Rk BT AR ST R BT
M RISl s Bege 1 N A2 TR e

Estimation of Dietary Intake of Radioactive Materials by Duplicate
Portion Study and Market Basket Study in Hyogo Prefecture

Naoki YOSHIOKA'*, Shigeki AKAMATSU!, Sachiko HAYASHI!, Naoko KOBAYASHI!,

Makiko TAKENAKA!, Takao MITSUHASHI!, Tomoko KOSEKI? and Yuzuru FUKAZAWA?2

1Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan and
2Hyogo NCC College

Duplicate portion study and market basket study were carried out in Hyogo prefecture to estimate the dietary intake
of radioactive materials. Twenty eight samples of one-day duplicate diet were analyzed in the duplicate portion study
and 175 samples of foods (14 food groups) were analyzed in the market basket study by using germanium semiconductor
detector. The committed effective doses from 34Cs and 137Cs were estimated to be 0.000018 mSv/year in the duplicate
portion study and 0.0022 mSv/year in the market basket study. These doses were well below the maximum permissible

dose of 1 mSv/year.
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Table 2 Contents of the food groups
Daily intake Number of
No. Food groups (e/day) food items Examples
I Rice and rice products 313.3 4 polished rice, brown rice, rice cake, rice vermicelli
I  Cereals, seeds and potatoes 168.4 29 flour, bread, noodle, corn flake, potato, etc.
Il  Sugars and confectioneries 35.2 12 sugar, honey, candy, cake, chocolate, etc.
IV  Fats and oils 104 8 butter, margarine, olive oil, rapeseed oil, etc.
V  Pulses 592 4 12 .tofu, fried tofu, fermented soybeans, soymilk, bean
Jam, etc.
VI Fruits 990 13 manda.rlr.w orange, apple, banana, blueberry jam,
grape juice, etc.
VII Green vegetables 100.0 11 tomato, carrot, spinach, pumpkin, tomato juice, etc.
Other vegetables, mushrooms cabbage, onion, Japanese radish, lotus root,
VIII 186.0 18 .
and seaweeds Chinese cabbage, wakame, etc.
IX Beverages 727.8 12 rice wine, beer, wine, coffee, green tea, etc.
X Fish and shellfish 823 24 horse mackerel, sardine, tunny, squid, shrimp, fish
cake, etc.
XI Meat and eggs 126.9 13 beef, pork, chicken, ham, liver, egg, etc.
XII  Milk and dairy products 119.7 7 milk, cheese, yogurt, coffee creamer, etc.
XIII Seasonings and spices 103.4 11 sauce, soy sauce, miso, mayonnaise, etc.
XIV Drinking water 600.0 1 tap water
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Table 3 Concentrations of radioactive nuclides in the samples
for duplicate portion study

(Ba/kg)
Samples 131] 1340 1370 0K
1st day ND ND ND 29
2nd day ND ND ND 28
3rd day ND ND ND 29
Spring 4th day ND ND ND 30
5th day ND ND ND 14
6th day ND ND ND 32
Tth day ND ND ND 22
1st day ND ND ND 27
2nd day ND ND ND 32
3rd day ND ND 0.045 31
Summer  4th day ND ND ND 30
5th day ND ND ND 28
6th day ND ND ND 21
Tth day ND ND ND 18
1st day ND ND ND 29
2nd day ND ND ND 29
3rd day ND ND ND 30
Autumn 4th day ND ND ND 29
5th day ND ND ND 24
6th day ND ND ND 31
7th day ND ND ND 25
1st day ND ND ND 32
2nd day ND ND ND 40
3rd day ND ND ND 24
Winter 4th day ND ND ND 33
5th day ND ND ND 19
6th day ND ND ND 29
7th day ND ND ND 26

Limit of detection (LOD)

. 0.046~0.099 Bg/ke
'3Cs: 0.036~0.047 Bg/ke
'3Cs: 0.038~0.062 Bg/kg

ND: Not Detected
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Table 4 Concentrations of radioactive nuclides in the samples
for market basket study

(Ba/kg)

No. Food groups 131] 1340 137 40K

I Rice and rice ND ND ND 15
products

I Cereals, seeds ND ND ND 35
and potatoes

q Suears and ND ND ND 48
confectioneries

IV Fats and oils ND ND ND 1.6

V  Pulses ND 0.069 0.13 94

VI Fruits ND 0.055 0.097 58

VII Green vegetables ND ND ND 91

v Other vegetables, -y 0.67 1.2 72
mushrooms and

IX Beverages ND ND ND 7.8

X Fish and shellfish ND ND 0.13 82

XI  Meat and eggs ND ND ND 67

wq  Milk and dairy ND ND 0072 54
products

i Seasonings and ND ND ND 80
spices

XIV  Drinking water ND ND ND ND

ND: Not detected Limit of detection (LOD)
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¥Cs: 0.036~0.073 Ba/ke
. 052 Ba/kg

ICEVHRET D ENTE D, AR, FERELRRE L
THUA DR HEROAE, 1311:2.2X 108, 134Cs: 1.9 X 1078,
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Table 5 The committed effective doses by duplicate portion study (mSv)
Season Nuclides ND — 0 ND — LOD x1/2
18y 0 0.00058
1340g 0 0.00033
) Artificial radionuclides
Spring 1¥70g 0 0.00023
Total 0 0.0011
Natural radionuclide 40 0.14 0.14
18l 0 0.00059
134cs 0 0.00031
Artificial radionuclides
Summer es 0.000072 0.00026
Total 0.000072 0.0012
Natural radionuclide 40 0.14 0.14
1y 0 0.00066
1340 0 0.00034
Artificial radionuclides
Autumn 1870g 0 0.00024
Total 0 0.0012
Natural radionuclide 40k 0.14 0.14
18l 0 0.00057
1340g 0 0.00034
Artificial radionuclides
Winter 1¥og 0 0.00023
Total 0 0.0011
Natural radionuclide 40k 0.15 0.15
Table 6 The committed effective doses by market basket study
(mSv)
Nuclides ND — 0 ND —LOD X 1/2
18y 0 0.00070
. ) ) 1340g 0.00096 0.0013
Artificial radionuclides
18705 0.0012 0.0015
Total 0.0022 0.0035
Natural radionuclide 40k 0.20 0.20
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