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I INTRODUCTION

@ Ingestion of natural radionuclides depends on the consumption

¢

III RESULTS AND DISCUSSION

Dose estimation from intake of dietary products

IV CONCLUSION

Committed Effective Dose (mSv/y)

rates of food and on the radionuclide Concentrations. The 1
consumption of foods by individuals varies widely depending

: Japan | UNSCEAR USA

. 1,800 food samples were divided Into 22 C?gggorlgg by EQSe local mtake scenario based on the "National

_ _ _ Food Intake Database®. Five nuclides ( Sr Cs, Th, U and ° Po) were measured In 632 out of all. m 0.152  0.18 0.17 0.15
on |Of3a|lty, food habits, and cultural d_letary prefer_ences. — Vajor Food items Numberof _ CfRadioactivity of radionuclide jin food #(Bq/kg) B[00 1.28E-05 3.90E-04 3.80E-04
@ The internal exposure dose due to diet was obtained by body , , , Samples U Th Po Cs 0 20N 3.07E-04 6.70E-04 2.50E-04
. : . Rice Paddy Rice, Brown Rice 108 ND-3 ND - ND ND-0.063 PO-2] 0 : 0.377msSy m 0.377 0.73 0.070
content measurements. However, 1t will underestimate the Flour Flour 7, ND-023 | ND - ND | ND-0.079 - 0058 002 013
uranium and thorium series radionuclides in foods, such as Grains Food Corn 448 mg mg - NDN([))710057_O s 7 K-40 : 0.152msv 0012  0.006
210 - - - - Beans Soybean, Adzuki Bean, Peanut - -0. : -0.
Po, which are CaICUIate_d by the mg_est_lon dose coe_fﬂCle_nts Poultry Chicken and its offal 56 ND ND ND-3.51 |ND-0.06| ND-0.087 C-14 : 0.012msv ] 0.011
reported by the International Commission on Radiological g Hogs Pork and its offal 53 ND-0.3 | ND ND-0.04 | ND-0.08| ND-0.033 Others * < 0.007m m 0012 0.014 0012 0.1
Protection (ICRP). e Cattle Beef and its offal 45 ND-0.95 | ND-0.23 | ND-0.58 |ND-0.79| ND-0.049 ' MV EIRELES 5.6 2E-05 7.80E-04
_ _ _ _ _ _ g Goats Mutton and its offal 5 - - ND-0.04 - - Contribution of the effective m3 32E-04 1.70E-03 -
€-1°Po is present in relatively high concentrations in seafood and = Eﬂgﬁ;{ Eq?k jg Hg-éég NDI\-I%17 - HB Hg-g.ggé dose due to Taiwanese diet 054 099 029  0.29
- : - : - i Mi -0. - -0.
offal of ammql. faiwanese have a dietary habit of eating 8| Leaf & Fruit Vegetables | Cabbage, Cauliflower, Day Lily.. 80 | ND-043| ND - ND-0.16| ND-0.086 1. The annual committed effective dose for adult food intake
seafood and animal viscera. = |Root & Stem Vegetables| Sweet Potato, Potato, Carrot .... 90 ND-3 ND - ND-0.27| ND-0.046 in Taiwan is 0.54 mSv, of which the dose of 14C (0.012
: : : o Mildews Shiitake, Mushroom 9 ND ND - ND - '
®The committed -EﬂfECtIVG dose of the.StUdy was deter_mmed.to > Sea Weeds Algae, Sea tangle, Ulva, Gelidium 23 ND-2 ND-2 - ND-0.07 - mSV/y) IS based on the 1998 RMC Study
evaluate the radiation exposure to Taiwanese populations with ) Berries R — 79 ND-0.96 | ND _ ND | ND-0.068 > Th | off 9 £ 210, 0.377 mS
different age. Expect for °K, the committed effective dose for z o rfit":S ,t Eitrus v ‘1*9 NDI\'I%M mg - NDI\'I%Zl 53'3'8713 - e 3\]/ eragehantnu? ”e ec(glvbe osKe Ot 0 15; at v b trr? \1/:
Taiwanese adults was evaluated from radioactivity levels of Freshwater Fish  |Talaoia tel. o itooffal | 56 | ND-0.59 | ND-0.07 | 05124281 | ND-0.2 | ND.0.041 was e NIGHEsL, TOTOWER By - 1 4 MoV, DOt 0
- - —— . . ' ' ' ' ' ' which are natural nuclide found in food.
NGy, B7Cs, 232Th, 28U and 2%Po in 1,800 dietary foods 8 Marine Fish Tuna, Marlin fish,...and its offal 493 ND-3 | ND-0.18 | ND-755.85 |ND-0.74|  ND . . 90n 137 | - .
commonly consumed by Taiwanese people. 2 _ Shellfish Oyster, Hard clam.. 49 ND-1 ND-1 | 18.92-75.95 |[ND-0.06 - 3. The artificial nuclide ("'Sr, Cs) In food are attributed to
L Shrlmps and Crabs Shrimp, Prawm, Crab... 56 ND-2 ND-0.2 3.29-184.3 |ND-0.09 - the |Oﬂg-term depOSItlon O.I: radIOaCtIVG COntamInated dUSt
Cephaopodas Squid, Gun squid, Octopus... 22 ND ND-0.1 | 1.26-11.08 ND - : _
Il MATERIALS AND I\/IETHODS | _ - _ caused by foreign nuclear tests or nuclear accidents. The
2. The intake scenario of adults with different age and the average concentration of 22 food types be used to | effective dose is 0.37 uSv. which i ignificant
& Th od effective d D) of © 137C 2320 238 a7 R s annual effective dose Is 0.37 uSv, which iIs a significan
e committed effective dose (D) o > ’ an calculated the committed effective dose. Then, the annual effective dose of ~Sr, ~'Cs, “*Th, “°U and g from the past (1.2 uSv/v in 1998 RMC stud
“®Po due to dietary intake is rowded ada ted from an ICRP 210 ecrease from the past (1.2 uSvly in study).
y P P Po for adults in Taiwan Is calculated based on the weighted population ratio. 4. The annual committed effective dose from food intake in

ublication as following - . . . .
P J Talwan is estimated to be 0.54 mSy, as in Japan (0.99 mSv)

with similar dietary habits of eating seafood and animal

D:Committed Effective Dose(mSv/y)

D=2X% Cfi Mf hj Proportion of all Adults

(%) |
D (mSv) : committed effective dose ; 16-17 1.08 0470 1.87E-05 3.96E-04 7.29E-04 4.13E-05 oriab 300 Dener than (e global average (029 mSv) and
Cf) (Bg/kg) : radioactivity of radionuclide j in food f ; 17-18 112 0352 1 26E-05 2 66E-04 255E-04 413E-05 . ....-'(,\,' m‘ V)-
Mf (kg/yr) . average annual intake rate of food f ; : : . : : - R ee YT
hj (MSV/Bq) : committed effective dose coefficient 19-65 78.18 0.395 1.29E-05 2.99E-04 3.25E-04 5.50E-05
> 65 19.62 0.303 7.41E-06 2.88E-04 2.80E-04 5.37E-05

& There are 1,800 food samples common in the daily diet for

Talwanese were collected by the Taiwan Radiation Monitoring
Center (RMC) from public markets in five counties In Talwan
(Taipel, Taichung, Kaohsiung, Yilan and Taitung) between 2017
to 2022.

& The intake scenario is based on the survey results of the

Talwanese people's eating habits by the "National Food

consumption Database" established by the Taiwan’s Ministry of

Health and Welfare.

€ The dose coefficients (hj) for adults were as following :

€ Dose estimation from Natural Potassium-40

1. The background radionuclide K produces radiation doses (D) that have significant trends with gender,
age and body mass Index (BMI). The annual effect dose for adults as function of age (years) and
BMI(kg/m ) from NCRP 160 Report are :

Male : Dg_a9/m = 0.0885(2.946 — 0.0062 x Age — 0.0311 x BMI) .
Female : Dg_40/F = 0.0876(2.5 — 0.00512 x Age — 0.0292 x BMI)

2. According to the survey results of Taiwan’s Ministry of Health and Welfare, the average BMI values of 2
men and women of all ages in Taiwan are between 24.3 and 25.1, and 23-24.8 respectively.

Ccommon Talwanese offal dlshes

FURTHER INFORMATION

. Radiation Monitoring Center (RMC)  [u] 3-[a]
https://www.nusc.gov.tw/rmc/
[m] 33

. Nuclear Safety Commission (NSC)
https://www.nusc.gov.tw/

uclide| The dose coefficients by intake for Adults (from ICRP 60)
Age Cs-137 Th-232 U-238 Sr-90 Po-210 3. Natural Background Radiation Dose Assessment
12-17 | 1.30E-08 | 2.50E-06 | 6.70E-08 | 8.00E-08 | 1.60E-06 in Taiwan
>17 1.30E-08 | 2.30E-07 | 4.50E-08 | 2.80E-08 | 1.20E-06 '
& As for K although it’s absorbed from food. it’s not affected Hy Male 21.2 24.6 25 251 24.3 1.7 216 1/1 5.8 3.0 0.139-0.194 httpSZ//reurl.CC/NQmBOX
the intake habit but the body’s muscle mass because of the Female 221 23 24 246 248 15 209 179 65 41 0111-0155 4. Assessment of internal radiation exposure dose

body’s metabolic mechanism. Therefore, this study refers to the
NCRP 160 report to evaluate the “°K committed effective dose.

people due to food intake Iin Taiwan. (Chinese -
version) https://reurl.cc/jWjxOy

3. The annual effective dose of K for adults in Talwan IS calculated based on the weighted population ratio.
Average of the annual committed effective dose of K in the body of men and women |s 0.167 mSv and
0.136 mSy, respectively. Average over all adults, the annual committed effective dose of “’K is 0.152 mSv.
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