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Monitoring and risk assessment of radioactive contaminants in imported

agro—fishery products and processed food

Bo Myung Song

Department of Food Science and Engineering
Graduate School of Global Fisheries

Pukyong National University

Abstract

The 2011 nuclear power plant accident in Japan, at the Fukushima facility,
resulted in the release of numerous artificial radionuclides. Therefore,

neighboring countries have had to confront the consequences of radioactive

vi



contamination, leading to a ban on imported food from Japan due to
concerns over potential contamination. Accordingly, standards code for
radioactive contaminants was established, and annual monitoring of
radioactive contamination was conducted. To address these public concerns,
the Ministry of Food and Drug Safety is responsible for the radioactive
safety management of imported food and imported marine products in
accordance with the Framework Act on Food Hygiene and Food Safety.
Efforts are being made to strengthen quarantine and inspection of Japanese
food and to ensure public safety and food safety through information
disclosure. However, there is a lack of information about the extent of harm

caused by its consumption.

In this study, imported agro-fishery products and processed food from the
2021-2022 period were monitored for radioactive contaminants. A risk
assessment was subsequently conducted on the effect of this radioactivity on
the human body. Also, I evaluated it in comparison to the annual public 1

mSv recommended by the ICRP for risk assessment.

Samples used for the analysis of radioactive contamination were selected
from items that are suspected to be detected in national and major food

products. The selected samples were pretreated using the direct method in

vil



the 'Korean Food Code' and then measured using HPGe for 10,000 seconds

to carry out radioactive contamination inspections.

A total of 7,437 samples monitoring results showed that '*'I and '**Cs were
below the minimum detectable activity (MDA), while there were 81 cases of
37Cs contamination. The levels of Sarcodon imbricatus were 1-7 Bg/kg,
Inonotus obliquus 2-32 Bq/kg in agricultural products, and Isrus oxyrinchus
in fishery products 1 Bg/kg. In processed foods, blueberry jam 1-52 Bqg/kg,

cheese 2 Bg/kg and coffee beans 1 Bg/kg.

The radiation exposure assessment was conducted using data from
radiation detection monitoring, and the ' 2020 National Nutrition
Statistics) , and dose equivalent conversion coefficients suggested by the
International Commission on Radiological Protection (ICRP) were applied
to convert the radiation unit into effective dose. The result of risk
assessment on the intake of radioactive contaminated agro-fishery products
and processed food, the highest in the age group is 19-29 (0.082% and
0.170%), and the lowest in the age groups of 6-11 (0.032%) and 1-2

(0.066%).

In conclusion, the monitoring and risk assessment of radioactive

contaminants in imported agro-fishery products and processed food
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demonstrated their safety, as they did not exceed the annual limit of
artificial radiation dose for public people. Periodic monitoring is needed to
reduce anxiety and ensure food safety with the discharge of waste water
from Fukushima set to take place in 2023. In addition, accurate evaluation
of the effects of radioactivity detection in food on the human body is

expected to ensure the delivery of correct information.
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Aom, AFS 7 A e} AFFEIAX I AALE FPsta Ut
YAbs QA AE VB o R AdAtuE JHg wol WAlEs y #59l
g (PICs+Cs) B 2 2= (D) 7 7FA] Fo disiA Alstal gl
2019 4 € 26 AFS 7l W Ao MFEHEA WYAbs #E oY
2F] 7Eol MAEHACH (AFLFE]IMA, 2019) Table 1 ©
Yehfgloh ¥ = 2 E 21E e thal 100 Ba/kg ©)3}, PCs 3 ¥7Cs &
Aokl & AFE 50 Ba/kg, Ffobd #HH AFo] obd JIERAIES
100 Ba/kg ¢ 7l=o® #E|=a gk HALE FalA] drbeo] HEd
FEX 2EEF (S Y ZFEF PPy, *FPu) F7t AAME A G,

= A A F A 2] 931 (CODEX) 9] 7S W= gl

~
N
flo

Table 1. Korea Food Standard code for radioactive contaminants in food

Type of Nuclide Target food Standards (Bq/kg, L)

131 All foods Not more than 100

Infant food, Follow-up foods, Cereal foods
For infants and young children

Other foods for special purposes for infants Not more than 50

134 137
Cs, Cs And young children, milk and milk products,
ice cream

Other foods* Not more than 100




= A2 574 91 93] (CODEX) o A% WAks 7I=A= Table 2 ©f
UERQItE CODEX &= 2= (D) ¢} Alg (Cs+Cs) ol g H-o1A
A Gfrobd] AES AL RE AFAAY JFA = 2k v
22=™D+ 100 Ba/kg, A#(P'Cs+'"Cs)> 1,000 Ba/kg o=

)3t 9o (CODEX, 1955).

Table 2. CODEX Standard code for radioactive contaminants in food

Food type Type of Nuclide e Index (Bq/kg)
% 170
o el 1200

Derived Intervention Levels (DILs) for
Domestic and imported foods 90
Sr 160

ZSSPU, 239Pu’ 240Pu 2

Are) A AFol Bl &, SF, Fobe AF, ANAE 3

4 M= ki vk dubaEe] tisiA Al (PICs+Cs) 2 100



Table 3. Japan Standard code for radioactive contaminants in food

Food type Type of Nuclide Index (Bq/kg)
Common food products 100
Milks 50
1340 1370 g
Infant food 50
Beverage 10

s elel vl WAbs LA FE VIE= vhE dekel Hisl dA s Har

AAIRE, o de] vFer AEHE FUYFEC] el #EH = dRolth

zk=710 7 3Fel¥ it} (Alexander et al., 2014). 3FA%F 2003d 5
2005 Atolef] 18 # ] 2% WAbs ARG ] Ao A g Al oAt
7P A 197Cso] 6.75 - 800 Ba/kge WSS YElY AEE At

Bysty Qu@EF=AxEg A, 2005). Z=3h, #HlsAd 0 SEEQ



QHEAlohdo] Fiahel FasEITE FHolur], el FHH
D38 HolFE FAFE o gakel HFAFANN ATt B3] QY 1
glom, S A% 27k 53 9l AEoh(FFE 5, 2008). Leint,

2017 =FAolA Flst EFE] Y 5 FAHF 7heAEelA
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Table 4. Classification of samples used in this study according to imported origin

and food categories

Food Classification Product Cour_1tr_y of Analysis status
category origin
i Sarcodon imbricatus China 60
Agricultural Mushroom ) 71
food Inonotus obliquus Russia 11
Seriola quinqueradiata Japan 1315 1315
o o Japan 684
Okamejei kenojei 685
Uruguay 1
) Japan 3106
Seafood Fishes Theragra chalcogramma ) 3111
China 5
Pagrus major Japan 1974 1974
| Taiwan 23
Isurus oxyrinchus Y 24
Namibia 1
U.S.A 49
Australia 15
Germany 10
New 9
Milks Cheese Zealand 110
Denmark 9
Lithuania 7
Japan 7
Neterlands 4
Brazil 25
Processed Ehiopia 22
Food Colmbia 21
Guatemala 21
Cuba 5
Maxico 5
Coffees Cooffee bean . 112
Indonesia 4
Vietnam 3
Peru 3
Bolivia 1
El Salvador 1
US.A 1

11



Belguim
Sweden
US.A

Russia

Sugars Fruit jam 35

Spain
Netherlands

Norway

— = W A~ U 9 N

Italy
Total 7,437
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HAsh= LRkl A7 AFHARAE 8591 1 mSv(Table 5) 2} 1] w3}

Al =E BrbstAt Yl = vt Zo] AL v

00

Table 5. Radiation dose limits on radioactive releases according to the Regulation

of Nuclear Safety Act
Person with
Classification Radiation workers frequent access ar_ld Public
person engaging in
transport
100 mSv for five
Effective Dose Limit years within th? 12 mSv per annum 1 mSv per annum
scope not exceeding
50 mSv per annum
Crystalline 150 mSv per annum 15 mSv per annum 15 mSv per annum
Equivalent
Dose Limit
Hands, Feet
and skin 500 mSv per annum 50 mSv per annum 50 mSv per annum

14
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7t A Eel A EFHEE L FdAe] 11 719= 1 - 52 Ba/kg ©|
AZHAT w7 A5 FielA wol FdEA =, A=
AR EAL AF LR 2 AE A B A AFE WA, W] oA =
YAM:  sE7F dAdHn Qe g BEE AEFHR e
g Eolt}(3harsgatel 7| &9, 2015; Berefordas, 2016) X =9 7%

Table 6. Levels of radioactive contaminants in imported agro-fishery products and

processed foods

Number Sample Cour}tljy oif 13 1D etectiot} S\Z(alue (Bq/lf§)7
origin I Cs Cs
1 Sarcodon imbricatus(2021-1) China <MDA <MDA 2
2 Sarcodon imbricatus(2021-2) China <MDA <MDA 1
3 Sarcodon imbricatus(2021-3) China <MDA <MDA 2
4 Sarcodon imbricatus(2021-4) China <MDA <MDA 3
5 Sarcodon imbricatus(2021-5) China <MDA <MDA 3
6 Sarcodon imbricatus(2021-6) China <MDA <MDA 1
7 Sarcodon imbricatus(2021-7) China <MDA <MDA 4
8 Sarcodon imbricatus(2021-8) China <MDA <MDA 1
9 Sarcodon imbricatus(2021-9) China <MDA <MDA 4
10 Sarcodon imbricatus(2021-10) China <MDA <MDA 1
11 Sarcodon imbricatus(2021-11) China <MDA <MDA 3
12 Sarcodon imbricatus(2021-12) China <MDA <MDA 1

17



Table 6. countinued

Number Sample Cour_mjy of » 1Detectiorig\ialue (Bq/lf‘%)7
origin I Cs Cs
13 Sarcodon imbricatus(2021-13) China <MDA <MDA 1
14 Sarcodon imbricatus(2021-14) China <MDA <MDA 1
15 Sarcodon imbricatus(2021-15) China <MDA <MDA 1
16 Sarcodon imbricatus(2021-16) China <MDA <MDA 2
17 Sarcodon imbricatus(2021-17) China <MDA <MDA 2
18 Sarcodon imbricatus(2021-18) China <MDA <MDA 2
19 Sarcodon imbricatus(2021-19) China <MDA <MDA 3
20 Sarcodon imbricatus(2021-20) China <MDA <MDA 2
21 Sarcodon imbricatus(2021-21) China <MDA <MDA 1
22 Sarcodon imbricatus(2021-22) China <MDA <MDA 7
23 Sarcodon imbricatus(2021-23) China <MDA <MDA 4
24 Sarcodon imbricatus(2021-24) China <MDA <MDA 1
25 Sarcodon imbricatus(2021-25) China <MDA <MDA 2
26 Sarcodon imbricatus(2021-26) China <MDA <MDA 2
27 Sarcodon imbricatus(2021-27) China <MDA <MDA 2
28 Sarcodon imbricatus(2021-28) China <MDA <MDA 3
29 Sarcodon imbricatus(2021-29) China <MDA <MDA 2
30 Sarcodon imbricatus(2021-30) China <MDA <MDA 4
31 Sarcodon imbricatus(2021-31) China <MDA <MDA 2
32 Sarcodon imbricatus(2021-32) China <MDA <MDA 2
33 Sarcodon imbricatus(2022-1) China <MDA <MDA 4
34 Sarcodon imbricatus(2022-2) China <MDA <MDA 1
35 Sarcodon imbricatus(2022-3) China <MDA <MDA 3
36 Sarcodon imbricatus(2022-4) China <MDA <MDA 3
37 Sarcodon imbricatus(2022-5) China <MDA <MDA 1
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Table 6. countinued

Number Sample Cour_mjy of » 1Detectiorig\ialue (Bq/lf‘%)7
origin I Cs Cs
38 Sarcodon imbricatus(2022-6) China <MDA <MDA 1
39 Sarcodon imbricatus(2022-7) China <MDA <MDA 2
40 Sarcodon imbricatus(2022-8) China <MDA <MDA 1
41 Sarcodon imbricatus(2022-9) China <MDA <MDA 2
42 Sarcodon imbricatus(2022-10) China <MDA <MDA 3
43 Sarcodon imbricatus(2022-11) China <MDA <MDA 2
44 Sarcodon imbricatus(2022-12) China <MDA <MDA 2
45 Sarcodon imbricatus(2022-13) China <MDA <MDA 3
46 Sarcodon imbricatus(2022-14) China <MDA <MDA 3
47 Sarcodon imbricatus(2022-15) China <MDA <MDA 2
48 Sarcodon imbricatus(2022-16) China <MDA <MDA 4
49 Sarcodon imbricatus(2022-17) China <MDA <MDA 2
50 Sarcodon imbricatus(2022-18) China <MDA <MDA 3
51 Sarcodon imbricatus(2022-19) China <MDA <MDA 2
52 Sarcodon imbricatus(2022-20) China <MDA <MDA 2
53 Sarcodon imbricatus(2022-21) China <MDA <MDA 1
54 Sarcodon imbricatus(2022-22) China <MDA <MDA 4
55 Inotus obliquus(2021-1) Russia <MDA <MDA 32
56 Inotus obliquus(2021-2) Russia <MDA <MDA 25
57 Inotus obliquus(2022-1) Russia <MDA <MDA 23
58 Inotus obliquus(2022-2) Russia <MDA <MDA 8
59 Inotus obliquus(2022-3) Russia <MDA <MDA 5
60 Inotus obliquus(2022-4) Russia <MDA <MDA 4
61 Inotus obliquus(2022-5) Russia <MDA <MDA 2
62 Inotus obliquus(2022-6) Russia <MDA <MDA 31
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Table 6. countinued

Number Sample Cour_ltr_y of » 1Detectiori%\ialue (Bq/lf‘%)7
origin I Cs Cs
63 Isurus oxyrinchus(2021-1) Taiwan <MDA <MDA 1
64 Isurus oxyrinchus(2021-2) Taiwan <MDA <MDA 1
65 Isurus oxyrinchus(2022-1) Taiwan <MDA <MDA 1
66 Isurus oxyrinchus(2022-2) Taiwan <MDA <MDA 1
67 Cheese(2021-1) Norway <MDA <MDA 2
68 Cheese(2021-2) Norway <MDA <MDA 2
69 Cheese(2021-3) Norway <MDA <MDA 2
70 Blueberry jam(2021-1) Belgium <MDA <MDA 52
71 Blueberry jam(2021-2) Belgium <MDA <MDA 1
72 Blueberry jam(2021-3) Belgium <MDA <MDA 1
73 Blueberry jam(2021-4) Belgium <MDA <MDA 8
74 Blueberry jam(2021-5) Belgium <MDA <MDA 3
75 Blueberry jam(2021-6) Belgium <MDA <MDA 1
76 Blueberry jam(2021-7) Belgium <MDA <MDA 1
77 Blueberry jam(2022-1) Belgium <MDA <MDA 39
78 Blueberry jam(2022-2) Belgium <MDA <MDA 7
79 Blueberry jam(2022-3) Netherlands <MDA <MDA 6
80 Blueberry jam(2022-4) Italy <MDA <MDA 6
81 Coffee bean(2022-1) Guatemala <MDA <MDA 1
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Table 7. Summary of Lists and its levels of imported agro-fishery products and

processed foods contaminated by radioactive contaminants

Number
Food 131 134 137 Number of
category Product I Cs Cs of detected
samples
cases
Theragra <MDA  <MDA  <MDA 3,111 0
chalcogramma
Okamejei kenojei ~ <MDA <MDA <MDA 685 0
Seafood ool <MDA  <MDA  <MDA 1315 0
quinqueraduata
Pagrus major <MDA <MDA <MDA 1,974 0
fyperus <MDA  <MDA 1 24 4
oxyrinchus
Lpeodr <MDA  <MDA 1-7 60 54
imbricatus
Agricultural
food
Inotus obliquus <MDA <MDA 2 - 32 11 8
Fruit jam <MDA <MDA 1-52 35 11
Processed Cheese <MDA  <MDA 2 110 3
food
Coffee bean <MDA <MDA 1 112 1
Total 7,437 81

21



54710l HEH FolWMAE BT FoelA FY=AeH, Aol 7 Ba/ke,
1t 2.28 Ba/kgol AZE Stk 8719] YAopil 27k AL e] A9 A 32
Ba/kge] &% 1om, B 16.3 Ba/kgoel HEH I} ol ¢} vl2dh A7
F 2006l AN FYAF Fo] WAFs @G A AR A 2] Ao}l A]
Fd == A7 Y F$ 131.25 Ba/kgo] Utk (o2 5, 2006). 2
FookEHAA A 2013 - 20159 F/E ARl FolHA T 27}
WAlo] Zt7 # o] 981 Ba/kg, 78 Ba/kgS Z = Atk (8], 2016) .
T, 2017 - 20190 % solHA N 7ML s HEENoH,
TolMA S Hl 124 Ba/kgel AEH AT (RISH, 2021). #A AZHA
H 7 =S g B Aol AER dol"E nusis 4, solH
L 0.7%, A7PA L 24 %0l F st o2 WA AEEH A

FAHE ] A9 ol ghell A = A Adotglell A 1 Ba/kgel HEEH T

H]

S

3t A2 = 2013 - 20150 =Y AlE -5 FAME

=
=

H} A}

olr

ZA Al Al (B37Cs) o] 0.140 - 1.97 Ba/kge HA A&7 s

off
et
o

)

olatZ YeEFTH(Kim et al.,, 2015). 2013 - 2019 2] 213 o] okE ol H %

i )
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ARz ol = el 16.0 Ba/kgel A= Aol 3o, thE ofFolM i v

rlo

FAEE L AT (RIE|, 20215 By, 2016).

A FE SolA dg@=e A 98 X =M 39 Al (Cs) ol 2
Ba/kg ¢ 5% v|g AEEdon, sdegeter] FdE 79 dFolA
1 Ba/kg "% AE=H30o EF9127F 238 fold= 114, B+t 11.5
Ba/kg, 1-52 Ba/kg ¢ WA= AZHATE 2017 - 2018 @ FHelA
FE wg Edold Ao 891 Ba/kg ol HEH oW, oF 194 B4
g ke AbelZE Slvk 2021 dell #3E A mel® wEFrr Ao 232

Ba/kg AE9v1 BXx3ta 9o}t (Cantaluppi et al., 2021; Elstner et
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Table 8. Maximum and average levels of *’Cs detected in this study according to

imported origin and food categories

Count Maximum  Avera:; Number
Food Classific ountry Xumu verage Detected of
categor ation Product of levels levels range detected
gory origin (Bgkg)  (Bg/kg) &
cases
_ ifn“gfi‘;if; China 7 2 1-7 54
Agricult Mushro S
ural
food oms I ¢
NONOMS Russia 32 16 2-32 8
obliquus
Isurus
Seafood Fishes oxyrinchu Taiwan 1 1 1 4
N
Milks - Cheese Netg:ﬂan 2 2 2 3
Coffee Coffee Guatemal _ | | |
bean a
Norway 52 - 1
Processe Netherlan 39 |
d food ds \
Sugars Fruit jam Italy 7 - 1-52 1
Belguim 6 5 8
Russia 1 1 2
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Pibsol AEE F% AF FERAFL T AWNE YHFE F
gtk FNIFEAAR @FTRATAAEF, 20200 F o §3ko] PAbs

AEAEY dd AFAFS FUAA S B, AFERE Table 9ol HERHS]

Pabgol HEH A Fe] 49 AA dd AHFS MAF(6.23 g/day),
21 2(2.16 g/day), AT (0.79 g/day), #(0.55 g/day), H’dotz]l (0.07
g/day) = O & YJEFGTH 19 - 2040l A] T §-2 2] FE o 7 2 HH T
& Jehggleon, =7 Aol 1 - 2471 713 =2 AFA%S e

ot &, WAF A9 50 6444 Mg e HAFS e

o, T2 AGREAFOR AREE = FAeotd g A ¥ o FF 194 vtk

K H o] b,
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Table 9. National average and age-specific intake of agro-fishery products and processed foods contaminated radioactive

contaminants among the samples analyzed in this study.

(Unit : g/day)

Intake by age
caligo(()ir Classification Product gf\g;alel:
gory & 1-2 3-5 6-11 12-18  19-29 30-49 50 - 64 65<
Sarcodon
Dare 6.23 3.44 3.96 3.54 4.01 8.6 7.0 6.97 3.8
Acricultural imbricatus
gricutiur Mushroom
food
Inonotus 6.23 3.44 3.96 3.54 4.01 8.6 7.0 6.97 3.8
obliquus
Seafood Fishes Lsurus 0.07 0 0 0 0 0.04 0.12 0.06 0.07
oxyrinchus
Sugars Fruit jam 0.55 0.12 1.92 1.34 1.29 0.24 0.74 0.25 0.22
fpgggessed Milks Cheese 2.16 5.49 3.73 3.43 3.32 4.87 1.82 1.0 0.68
Coffees Cb‘;f;ze 0.79 0 0.01 0 0.06 1.06 1.25 0.87 0.27
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ETAS 7Hgste] QAo wA= IFS Hrketr] fE faAEES
sabAl e oS oY, 2021). A HUlol= Sv(sivert,

AME) 7 Gl = AFEEH, A 7MEX & Table 10 o YeERSAH

o

axg] el Sv (sivert, AW E) = H 515} 7] B

Jo

= A Y9 A= ok A 7] (International Atomic Energy Agency, IAEA) ol A

==

AN S AFEAAE (Sv/Ba) AAE ol 5tk 4F WA AL A

ZF QAN ¥ = dFof ofdk AeFsAkA = Table 11 o Ve At}

HfT =Uf XDT X CfT

Hep A E 5 S8 AT AFE A5 9 F A3 (Sviyr)

U : A% £ AAZ (kelyr)
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Table 10. Calculation of the dose caused by internal radiation justified by IAEA

(Unit : Sv/Bq)

Old

<1 1-2 2-7 7-12 12 -17 17<
Type

131y 18x1077 1.8x1077 1.0x1077 52x107% 34x10% 22x1078
Bics 26x107% 1.6x107% 13x107% 14x10% 19x10°® 1.9x1078
B37cs 21x107%  12x107% 96x107° 1.0x107% 13x107% 13x1078
Z38py  40x107° 40x1077 3.1x1077 24x1077 22x1077 23x1077
2%y 42x107°  42x1077 33x1077 27x1077 24x1077 25x1077
240py  42x107°  42x1077 33x1077 27x1077 24x1077 25x1077

90gy 23%x1077 73x1078% 47x107% 60x10% 80x1078 28x10°8

Table 11. The radiation weighting factor to nuetrons

Type and energy range

y-ray, X-ray, B-ray 1

<10 keV 5
>10- 100 keV 10
Nuetrons >100 -2 MeV 20
>2-20MeV 10

>20 MeV 5

Proton 5
Alpha particles, heavy nuclei 20

The radiation weighting factor is a dimensionless factor to derive the equivalent

dose from the absorbed dose averaged over a target organ,
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Table 12. The radiation weighting factor to tissue or organ

Tissue or organ Wt Z wt
Gonads 0.20 0.20
Red marrow, Colon, Lung, Stomach 0.12 0.48
Bladder, Breast.m Liver, .Oesophagus, 0.05 0.30
Thyroid, Remainer
Skin, None surface 0.01 0.02
Total 1.0

The radiation weighting factor is a dimensionless factor to derive the equivalent

dose from the absorbed dose averaged over a target organ and tissue,
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3.1. 4% AE(FCs) LAAF AF Al A FrEAF

Agel wEkd  AE(Cs)ol 29" AEFS HAS BE

S FEALE FFRANIAT Y, 2020) ¢ B2 A7 FEASS
Eh et
PUHPA 228 AFCC) e BEwe ool Agel el

FaEMAFS e 43¢ ICRP o4 Aarsks kel AZF 1A
1 mSv ¢ ®ud TS Table 13 o YeERAL FaAZS
19-29 Alold 0.8207 pSv/year & 7P =kom, 6-11 AlelA
0.3209 pSv/year = 7F SSth el 19 -29 Ao FHu

0.0820%, 6 -11 AlA HZA 0.0320% % YEFSGTE A (oAl

A7HAR), A (e, ABAE@, A=, A BF 93

o

B B d®dolA 0.082% olst®E YEFS o™, 1 mSy 9 ¥l wEkl=

EUEHA AEE AE(TCs) e ARRE ol gt Aol uwet

1 Sv/year & 7} =k, 1 -2 Aol A 0.6630 pSv/year & 7F4 e

TAE Btk BE AR oA 0.170% olst FF o2 YEls o, o=
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Table 13. Risk assessment of agro-fishery products and processed foods contaminated by '*’Cs based on average annual

intake dose and age group

(Unit : puSv/year)

Food ) ) Average 137CS effective dose by age
Classification Product
category 1€2 3-5 6-11 12-18 19 - 29 30 - 49 50 - 64 65<
.S“Z:C."d;’” 0.03432  0.03161  0.02943  0.04334  0.09295  0.07566  0.07533  0.04107
Agricultural Hmoricaiys
food Mushrooms ;
MOMOWS 4484  0.22548  0.20997 030920  0.66311 053974 053743  0.29300
obliquus
. Isurus
Seafood Fishes \ 0 0 0 0 0.00019  0.00057  0.00028  0.00033
oxyrinchus
Sugars Fruitjam  0.00607  0.07767  0.05647  0.07067 ~ 0.01315  0.04054  0.01370  0.01205
fpgggessed Milks Cheese  0.04809  0.02614  0.02504  0.03151  0.04622  0.01727  0.00949  0.00645
Coffees Cb‘gfle 0 0.00004 0 0.00028  0.00503  0.00593  0.00413  0.00128
Total 033332 036094  0.32091  0.45500  0.82065  0.67971  0.64036  0.35419
Risk assessment (%) 0.0333  0.03610  0.03209  0.04550  0.08207  0.06797  0.06404  0.03542
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Table 14. Risk assessment of agro-fishery products and processed foods contaminated by '*’Cs based on maximum annual

intake dose and age group

(Unit : pSv/year)

Food . . Maximum > C effective dose by age
Classification Product
category 1 42 3-5 611 12-18 19-29 30 - 49 50 - 64 65<
.S“Z:C."d;’” 0.10547  0.09713  0.09045  0.13319  0.28565  0.23251  0.23151 0.12622
Agricultural Hmoricatuy
Mushrooms
food Inonotus
: 0.48215  0.44403  0.41437  0.60888 130582  1.06288  1.05832  0.57699
obliquus
. Isurus
Seafood Fishes : 0 0 0 0 0.00019  0.00057  0.00028  0.00033
oxyrinchus
Sugars Fruitjam  0.02733 034984 025433 031829  0.05922 0.18259  0.06169  0.05428
gggessed Milks Cheese  0.04809 0.02614  0.02504  0.03151 ~ 0.04622  0.01727  0.00949  0.00645
Coffees Cg’g‘ff 0 0.00004 0 0.00028  0.00503  0.00593  0.00413  0.00128
Total 0.66304 091717  0.78329  1.09216  1.70213 150175 136542  0.76556
Risk assessment (%) 0.0663 0.0917 0.0783 0.1092 0.1702 0.1502 0.1365 0.0766
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3.2. 3% AA A& (¥'Cs) LFAF AF A AL B FrENF

BUEE S B8 #HE"E AF(7Cs)e Had HAne AFES

8= A7zt Table 15 o Ve gt

Table 15. Risk assessment of agro-fishery products and processed food

contaminated by '*’Cs compared with ICRP regulation

(Unit : uSv/yr)

Effective dose

Food category Classification Product -
Average Maximum
Barcodon 0.0673 0.2069
imbricatus
Agricultural food Mushrooms
3 0.4804 0.9460
obliquus
Seafood Fishes fsurus 0.0003 0.0003
oxyrinchus
Sugars Fruit jam 0.03013 0.13571
Processed food Milks Cheese 0.02050 0.02050
Coffees Coffee bean 0.00375 0.00375
Total 0.60242 1.31318
Risk assessment (%) 0.06024 0.13132
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= AAZE AECs)el 29" FAE(FoluAl, XA,
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V. 29

B ATeNE AFIFERAAT AT AAYRE wPO

it

2021 oA 2022 A7HA =dl FEH L e FYAF 10719 55
Argste] WAbs 29 EUERES Ay, ZYEE Ao wet
AA el w2 = AW EF H 7T

AFESE FUAE AR E SAE(EOIHA, - AR 71 A,
FAE (B H, Be], JE, FAetd, Fol) 7,109, 7k AE (R =, A,
A) 257 O 7 F 7,437 o]t}

AdE AMEe AHFstL A SAbs AARE 7] flE A=

_l

o= s, AF Tl velgle AHH S Bttt A 7o et 4%

AAgE vl A= 1 L Marinelli beaker o] X3 %, 1+%

15 Z1elA Al (PCs)ol AEHAoH, o= (D9 Al (PICs) &
R HAoHET e ERE YEhRH AR solm oA = 54 How

Hat 2.28 Ba/kg, 1 -7 Ba/kg & HAZ A=HAT A7HA> 8 o=
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B+ 16.3 Ba/kg, 2-32 Ba/kg ° WAR HZEHIAW FAE
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U AFE HALS 7)ES Al (PTCs)o] 100 Ba/kg ©]ste]7)e] A g

FUNFGTAAES} BUHY ZAAE EdE SRdA 39 Amd
AFZe o QA mAE ARE AEE Frkskrl )
fFaAdFoZ yehlth. EUHH NN HER AE(Cs) o Hahs
o|gsto], AYHE FEaAFS detd AI 19-29 Aelx 0.8207
pSvE 7 Egkon 6 - 11 AlelA 0.3209 4 Sv 2 7Hd skt o=
ICRP ol|A #Axste dRkel &8 fFaMd=Fe] b8l <F 0.032 - 0.082%=

& Fes vt BUEZAA #ER AFCe o HUYnEs
o] &ato] FEMTES YERI A, 19-29 AlA 1.702 pSv 2 7+
=9kal, 1-2 AlelA 0.6630 xSv & 7H¢ wgkth ICRP o4 @ alsh=
AWl &8 AEEl 1 mSv 9 Hlw3E W, 0.066 -0.170 %= S
FEs UERnh d"oew sk i, HYl AAe]  oistke
TUE N HER A (PCs)o] T A

2 HH AW

o
|

32

PN
T

aii
FadEds F7s S W, Ht 0.6024 ¢ Sv, Hol 1.3132 p¢Sv & ¥+

rir

37



1S W FH 0.060%, FH i

[e;
A

3

5%+ 1 mSv & vl

9]

Aoz ekt 9

0.131%2] s=Foltt.

oA, AZFHA,

=
[€)

AREE AR FARE(

2 EUHH

A o
- —

A

1t 0.6024

-
R

w, Al dARlo] 4H A}

ojiy

—_
110

ﬂﬂ
X
ojiy
)

—

0

—_

e

D
B

ol &

T A0SR e

1 Sv, Ho} 1.3132 xSv 9

sh=

1 mSv o °]

=

S

I JeEblilS o, ) 0.170% ©

9]

_(H

ol

—_
fife)

Fod Q=371 AA

d|

A2 7H3

FA e 2023

S

;01_
N

38



V. 33153

Baek GH, Jeong, HS, Kim H. & Yoon, TJ, Suh HJ & Yu KW (2012)
Pharmacological Activity of Chaga Mushroom on Extraction Conditions and
Immunostimulating Polysaccharide, Journal of the Korean Society of Food
Science and Nutrition, 41, 1378-1387.

CODEX (1955) Codex general standard for contaminats and toxin in food and
feed(Codex stan, 193), Codex Alimentarius Commission

GammaVision-32 Gmma-Ray Spectrum Analysis and MCA Emulator for
Microsoft Windows 2000 Professional, XP Professional SP2, Vista Ultimate,
and Windows7 User’s Manual, Advanced Measurement Technology Inc.

Guillen J (2014) Radioactivity in mushrooms: A health hazard, Food Chemistry,
154, 14-25

Heinrich G (1992) Uptake and transfer factors of '*’Cs by mushrooms, RADIAT
Environ Biophys, 31, 39-49

Hill R, Hill P, Heinmann K, Ramzaev V, Barkovski A, Konopli V.& Neth R
(2000) Current development of the human and environmental contamination in
the BryanskGomel Spot after the Chernobyl accident. Radiation and
Environment Biophysics, 39, 99-109

IAEA (1982) Generic Models and Parameters for assessing the environmental
transfer of radionuiclies from routine realease, Safety series, 57, Vienna.

IAEA (2006) Environmental consequences of the Chernobyl accident and their

39



remediation : Twenty yars of experience, IAEA Radiological Assessment Report
Series, STI/PUB/1239

IAEA (2014) Radiation Protection and Safety of Radiation Sources : International
Bsic Safety Standards.

ICRP (1997) Individual monitoring for internal exposure of workers replacement
of ICRP publication 54, ICRP pub 78, Ann ICRP, 27(3-4)

Information of food radioactivity safety management. Retrieved from http://www.
Mfds.go.kr/brd/m_605/list.do

KAERI(Korea Atomic Energy Reserch Institute), (2005), Survey of radioactive
contamination of foodstuffs

Ministry of Food and Drug Safety, 2018.12.30

Shikov A, Pozharitskaya O, Makarov V, Wanger H, Verpoorte R & Heinrich M
(2014), Medicinal plants of the Russian Pharmacopoeia; their history and
application, Journal of Ethnopharmacol, 154, 481-536.

Valkovic V (2000) Radioactivity in the Environment, Elsever

WHO (2013) “Health Risk Assessment from the Nuclear Accident after the 2011
Great FEast Japan Earthquake and Tsunami, based on Preliminary Dose
Estimation, 17-24

Zhu H, Wang S, Meng W, Wang D, Zheng X, Liu Q & Liu P (1993) Determination
MSr, 1¥7Cs, 22°Ra, **Ra, 2!1°Pb, ?'’Po contents in Chinese diet and estimations of
internal doses to these radionuclides . Radiation Protection, 13, 85-92

=43, 1998, MALA E-2] 8 | v sl A

40



719] EA)

=

t HPGe 7=

s

T

(2017). LAEA A 55 o] &

g

it

PN
T

]

&

alg

Tor

alg

Tor

=

A, ol¢k=E, & v, XYL, LS & AL 2015, Survey Study

Ao

on Radioactivity of Domestic Fishery Product, Korean Journal of Food Science

and Technology Korean Society of Food Science and Technology.

=

Tor

ﬁo
il

b

s 5

=0

A 52 AduE

J

B
0
T
<

i

A]

-’

A

FA% (2015).

alp)
Hd

ZpEE

143 37k

3]

SEEERE

I
=

29

(2016).

il

o

el

)

1, 2016, B WES HESH KHE AL,

o
RS

=

o

L

_‘|

g

Ak,

[=4
A

AR
4
oF
_voﬁl

X

B

Tor

A A (2012). SR EF| A 2] ¥WCs Ul Ngr B3 A o)

s} 2021

[ox
i

&

77,2019

5, 2020
5
Sias)
41



SR TSrEA.

s}, 2022

[ox
i

&

QEE

AA7 (2015).

alp)

Tor

At

st
o

o) AlA |, 7 skt

[ei3
o}

A8

,2003-103, pp. 478-485

ey

P
=W

1.

3] ¢

1.

3
o

Mo

7

Tor

o] 7] Al

Gl

o]l (2016) AE =

or

wA_.uﬂO

3,31, 141-148

).

°
Sl

H}o]

AR

}

2 & °1F=. (2006), T4
[e]

H

B/

xr
il
3 O

gl

t Full Spectrum 7w}

3
pis

= ol

7]

=

Jwl < (2014). HPGe 7

alp)

Tor

o
ol
ol
B
i

_voﬁl

,_lr”

17

7((5]}\

_L
-

2

i

)
gl

°o]-&

=

=

7] (HPGe)
4 2

A1
~

o =
S

3R
h

Z1.(2008), =] A]

2o

X=X

]

S

(2016).

o
Ran

37(11), 1375-1381

A%, HA94d &

el



1Al (2016) 3

5

7z e

2015\l &3

Axe

bk 14 A (

=

EA I

3

o

o 4 wF

_=
1o

B

2015

_f?—_-.a 1 99—

=
=]

Abar, QA 20139 A, o

24

=1}
=

J] 2=

Z

$Hd 5. (2013).

232

43



	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	1. 재료
	2. 실험 방법
	2.1. 방사능 측정장비
	2.2. 전처리
	2.3. 방사능 분석
	2.4. 유효선량 평가 및 위해도 평가


	Ⅲ. 결과 및 고찰
	1. 수입 농수산물과 가공식품에서의 방사능 오염 모니터링 결과
	2. 수입 농수산물과 가공식품에서의 방사능 검출량 분석
	3. 수입 농수산물과 가공식품에서의 방사능 오염 위해평가 
	3.1. 연령별 세슘(137Cs)오염식품 섭취 시 연간 유효선량 
	3.2. 국민전체 세슘(137Cs)오염식품 섭취 시 연간 평균 유효선량


	Ⅳ. 요약
	Ⅴ. 참고문헌


<startpage>14
Ⅰ. 서 론 １
Ⅱ. 재료 및 방법 10
 1. 재료 10
 2. 실험 방법 12
  2.1. 방사능 측정장비 12
  2.2. 전처리 13
  2.3. 방사능 분석 13
  2.4. 유효선량 평가 및 위해도 평가 18
Ⅲ. 결과 및 고찰 20
 1. 수입 농수산물과 가공식품에서의 방사능 오염 모니터링 결과 20
 2. 수입 농수산물과 가공식품에서의 방사능 검출량 분석 26
 3. 수입 농수산물과 가공식품에서의 방사능 오염 위해평가  29
  3.1. 연령별 세슘(137Cs)오염식품 섭취 시 연간 유효선량  31
  3.2. 국민전체 세슘(137Cs)오염식품 섭취 시 연간 평균 유효선량 37
Ⅳ. 요약 39
Ⅴ. 참고문헌 42
</body>

