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ABSTRACT

After the Fukushima nuclear accident, interest in radioactive intake through food has increased significantly.
Radioactivity is colorless, tasteless, and odorless, making it very difficult to determine whether it is contaminated,
and it is important to check the radioactive safety of food as it can lead to long-term exposure during intake and
absorption. In particular, children have more active metabolic activities than adults, so the risk of absorption after
intake is judged to be high, so stricter acceptance standards are applied. Nevertheless, there is not little anxiety
about radioactive contamination. Therefore, this study aims to confirm radioactive safety by analyzing gamma
nuclides of milk with the highest intake in infancy in all ages based on 2021 national nutrition statistics. Samples
were selected from 10 domestic milk types made of 100% domestic raw materials through K-MILK certification.
Sample analysis was conducted according to the radioactive test method of 'Standards and Specifications for
Food'. As a result of the analysis, all 10 types of milk nuclides B, 1¢s, P7Cs were determined to be less than
MDA(Minimum Detectable Activity) and were not detected. Therefore, it is judged that there is no contamination
of ]311, 134Cs, and "’Cs nuclides in milk made from domestic raw materials, and when the annual intake dose of
milk was conservatively evaluated using the measured MDA value, the radioactive safety of domestic milk was
confirmed at 0.001% of the annual effective dose limit.
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Fig. 1. HPGe (High Purity Germanium) detector.

Table 1. Detector Specifications

Detector GEM60
Corporation ORTEC
Operating Voltage +1700 V
Diameter 60%
Measurement Range 66 mm

2.14 keV at 1.33 MeV

LVis software

Resolution

Relative efficiency
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Table 2. Certified Reference Material Values and
Uncertainties

. Phot issi .. 1
Nuclide  Energy (keV) igtgl?si%rfm(s‘% ;) n Activity (Bq) )
M am 59.54 35.92 1440 = 58
%¢cq 88.03 3.66 7133 = 290

5 122.06 85.49
Co 419 = 17
136.47 10.71
%ce 165.86 79.90 405 + 17
Ser 320.08 9.89 42852 + 1800
g 391.70 64.97 1032 + 42
8, 514.00 98.5 1380 + 56
e 661.66 85.01 627 + 25
0 1173.23 99.85
Co 1010 + 41
1332.49 99.9826
o8 898.04 93.7
vy 1821 + 73
1836.05 99.346

1) Confidence level: approx. 95%, k = 2

4 AmE U R 10 o stk s
Sk EE Abske] SRtz T R Y gl =
7R FAFY Ax 84S d4dsta ¢+
29 100%S =4 952 ARERE AlFel tig o
=S FYstar Ak K-MILK 5 A 2 AFS
AT v 99 3] ¢ Eiﬂolﬂ oA e
AT olF 7F o R 5 A% AFo] THEHA
gE 10 T ARE *dxé??}?\it}. °ol& 1 L
Marinelli Beakerol] % & =331t}

==

==ils

K-MILK

ENEENrTE N
Fig. 2. K-MILK Fig. 3. 1 L Marinelli
Certification Mark. Beaker.

2. 439 ¥ 2 2%

ARe AE J1E L A AR BAEe

= S

et 2@ e AF A9 1 e 77

131y 134
SHto = U, Cs,

)

137 )
Cs 6—]110’“

N

7}V 5ttt 2 3ksk AR5 Marinelli Beaker?] 1 L
Tl 2o ARE BFHsta, FAE AL &
of "Estiltt. 7k Alwe] ¥AE 7153 ¥ HPGe

HEE ol 8stel AZssnt.

Sample
Homogenization

Sample Preparation and
Mass Measurement

HPGe Measuremen
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Table 3. Calculated and Measured Efficiency
i o o =
Nuclide Energy  Measured  Calculated Ditference 2. f A8 A5 ’_,‘5§ A3

(keV) (%)

Mam 5954 001730 001729 0.00040 73 3ek A|S5 Marinelli Beaker] 1 L 53}
%cd 88.03  0.04444  0.04464  -0.00450 a AR FAE ST 54 AEs 44
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) Table 5. Measurement Sample Weight and Result

Y 898.04 001917 001981  -0.03320 —
ass 134 137
Oco 117323 001597 001636  -0.02400 [ke] I [Bg/kg] Cs [Bakg] ~ Cs [Ba/kg]
co 133249 001473 001489  -0.01090 Ml 0959 < MDA* < MDA < MDA
8By 183605 001177 001155  0.01870 M2 0937 < MDA < MDA < MDA
M3 0918 < MDA < MDA < MDA
. . M4 0971 < MDA < MDA < MDA
a8 wA g5 gk 4 B3 ns oo ¢
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o] F7tH At AlFEm), SAFAEEZH(Coe), +A M6 0982 < MDA < MDA < MDA
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- - . M10 1.019 < MDA < MDA < MDA
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3. 2FETA(MDA)
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Table 6 ]311, 134Cs, B7¢s Nuclide MDA Results
BlBakel s Bkl cs [Bykel
M1 0.122 0.070 0.122
M2 0.120 0.103 0.121
M3 0.085 0.105 0.123
M4 0.081 0.103 0.086
M5 0.086 0.091 0.081
M6 0.094 0.094 0.077
M7 0.122 0.101 0.091
M8 0.130 0.076 0.136
M9 0.245 0.161 0.179
M10 0.234 0.154 0.179

B, es, Pese] dEd MDA AUl 47
0.245 Bg/kg, 0.161 Bg/kg, 0.179 Bg/kg®] AT} Fto]
744 =2 P'1e] MDA gtel = WAbE &8
2191 100 Bq/kg®l 1/400 FEo = ¥ Ay F#
3 AWE AF A9E dE& 5 9P o=z A
= ok %’_JF‘?]_'E o} o} Fig. 62> 232 MDA
@ U 2F WAFs 715X, TAEA-TECDOC?]
A9 ilxﬂ T o)A 2] CODEX 2]3% ¥Als 7}o]
cglels Yel agzelt) A o5 = Cs 3
T FFAE ARAL o] & = Al 7]1E9 1710 9]

100 Bg/kgo =2 w50 Ag3ta Qlr)

1000 s (TECDOC)
100 Cs (A2HH)
131
5
2
T 10
o
<
[
= iL 4
L
org % ] i . N . ] . . *
» |-131
® Cs-134
i , ! 5 1 | | ) | | L 3 Cs-137
1 2 3 4 5 B T B g 10
Sample #

Fig. 6. 131I, 134Cs, 7cs MDA & Domestic and

International Acceptance Standards.

ek 5 913 (ICRP)2] Aatoll A kel
S

ol Wi, D, = At AF A A& 7 A8 ¥
WAL (0] 7] M e ALE), = Az A3
&, B Aol o7 A AT (E)= ICRP
N0.60(2012)%1¥ 31ate] AXbslgic. s £ ol
= AgAsE Agd g wol A} ofFo
AEs wE GristEs A Hoguth ofd $5
o] Zm|eFo] 7bg wokd 24 o]ate] oFole} Ael
o] A AH AFS AESIT

ol#f o] Table 7& <o} %

230 2
(e} H
%, Table 82 A MAFAFE vepd Zlo|th

599



Analysis of Gamma Radionuclides in K-MILK Certified Milk

Table 7. Annual Milk Intake of Infants and Adults
annual intake [g/day]

IV. DISCUSSION

Infant 220 WAbs & A, r),) 3 o] Adg 7EA AL /1A
Add i of e JFL NAEZ WAl A S B3
7= gA gtk 53] AEe A AFH F HEE
Table 8. Effective Dose Coefficients(E) for Ingestion T 9= HHol Ao glomr Hugdlk HdFHEA &
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V. CONCLUSION
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