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Development of monitoring system
on radioactivity in foodstuffs
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SUMMARY

I. Title of Project

Development of monitoring system on radioactivity in foodstuffs.

II. Objectives

The objectives of this study are development of monitoring system on
radioactivity in foodstuffs by advancing the sample preparation methods for measuring
the gamma emitting radionuclides in foodstuffs and by development of the monitoring

procedures.

IM. Scope and Contents

The scopes of this study are the classification of foodstuffs according to its
characteristics (powder, liquid and gel properties), the improvement of the sample
preparation methods of foodstuffs according to the sample categories and to develop the
monitoring procedure for measuring the radioactive contamination of foodstuffs based on

the measurement time and uncertainty calculation.

IV. Results

The wvarious standard operational procedures (KOLAS, ISO, ASTM) for the
determination of gamma emitting radionuclides in foodstuffs were deeply examined and
compared to the KFDA standard procedure. Differences are observed in the sample
preparation methods, the radioactivity measurement and data report. For the quality
control (QC) of the radioactivity analysis of foodstuffs, the QC sample was prepared
with Cs-137 spiked rice. The simple and practical method was developed for the
self-absorption correction of gamma-ray according to the matrices with the various
apparent density of foodstuffs. The foodstuffs were categorized with three classes
according to its characteristics (powder, liquid and gel properties) and the sample
preparation methods were improved according to its categories. The monitoring
procedure to identify the contaminated foodstuffs was developed based on the

uncertainty and measurement time.

V. Plan for the Use of Results

- il -



The improved sample preparation methods would be used to amend the KFDA
standard procedure. The developed monitoring procedure based on the uncertainty and
measurement time would be effectively used for small institutes to identify the

radioactivity contaminated foodstuffs.
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I A2 Alal & Ao 94 2% T WAbs AR EE =343 A (78]
WY 4% gaw | way | S0 See
87. 1. 9lhazelnut (7§ <) El 7] 30t 520/980 gkt
2. 6|bay leaves (2 AF2) B 7] 52 t 490/720 Bl
sage¥ (salvia®)) E] 7] 145 t 136/23 Bl
| = 1.26 t 440 -
2.13|reindeer (=) ot | 200 kg 389| &
3.27|thyme (A}3Fx) R 4 kg 1,715 Elae
sage® (salvia®l) B 7] 4t 1,198 g
5. 8|bay leaves (ZAFA) B 7] 28 t 496/551 Bl
sage? (salvia®l) a8 377 t 1,758 3}t
heathZ% ek~ 85 kg 1,425| 83+
5.28 | almond o] gtglo} 375 kg 408 g
herbx} 3¢l 32.4 kg 8,780 e
6.12|herb=} ol bl o} 18 kg 673/955 i
sage; (salvia®)) &g o} 99.8 kg 497| &3
sage¥ (salvia®) 2l o} 9.21 t 1,895 Bl
black currant puree ek~ 15t 425 g
V=7 5 7)) B
7.24 hazelnut(ZR &) %5 ol &g o} 110 kg 390|-& 3+
hazelnut(7} $}) paste B 7] 5 kg 379|-& 3+
8.20|dry herb Zg 6 kg 1,072| &
10 9.11|bay leaves (¥ 741?%) g 7| 3.02 t 1,042 g
10.21 |beef - extract(9 7]~ B4 o} 26 t 622 e
11 Tk
12 10.28|ice-cream paste o] gkgo} 576 kg 417 =+
dry herb 1< gkr] o} 195 kg 536 | &3
13 12.22 |hazelnut(7] &) paste B 7] 72 kg 411 B}
sage? (salvia¥) &haj o} 4t 417 Bt
14| 88. 1.20| A R0 Fa 17 kg 636 | &3+
15 2.15|dry herb fraset 98 kg 385 k-
herb=} ok of 252 t 467 iy
B Al =) 9 kg 755 Elae
16 6. 2|dry herb &g o} 10 kg 423 g
dry herb ) 5 kg 776 -
17 6.14|sage¥ (salvia®¥d) Zg 4 kg 411&%
18 7. 4|beef - extract(®] 7] ) ofd W= 216 kg 379 RN
19 9. 5|sage? (salvia®l) a8 28 kg 397 o+
20 9.25| Al R0 P 34 kg 707 |5 3+
B Al Ik 5 kg 446 |53
21 10. 5|herb R 60 kg 432 g
B Al =) 3 kg 562 |53+
H Al ek 3 kg 458|353
22 12. 2|herba}k 29 51 kg 579|&&t
23 12.28|bay leaves (A< 2259l 10 kg 1,325 g
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Cs-137+134

T
;; LA} 2 F = T (Ba/kg) FAdF
241 89. 1.11|HA Bl 10 kg 65053+
25 1.23| (A x) 1A JH] o E 180 kg 655 Flan
26 410 (A%)aLAHE AH| o E 158 kg 379 e
27 10.23| W A R 3 kg 532 | &3t
28| 90. 2.28|herbx} et e 2 kg 1,167| 53+
29 10. 3|herbz} b o} 9 kg 814|&3
30| 91. 2.14|(Azx)HA f-a1&Eke] o} 25 kg 556 | &3+
31 3.13|mix-spice (H3EAF) |ZE~ 8 kg 1,028 3}
32| 94.11. 8| &A| <= (reindeer) 7] |ATH= 42 kg 388 | &3
33| 98. 1.21|(Azx)HA ol &g o} 21 kg 731|538
34| 01.11. 8|(A=x)HA ol &g o} 36.1 kg 418|538+
35| 02.11. 8|#Al A 590
36| 03. 7. |Chaga®Al 2] A] o} 408 | &3+
37 9. |HAlET o] et gj o} 594 |5
38 11. |Chaga® Al - gkol L} 833| &3t
39| 04. 4. Chagalﬂ A& Wl 2 F A 599 | &3t
4. Az A R 525|538+
40 5. <%4%)HW o] &g] o} 1,140 | &
41 6. |Chaga® Al &4t o] Al o} 460 &+
42 8. |Chaga®| Al & 2] Al o} 387|3
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3. MY ZFAEE At T &8 W)W AANE HHoeR S
(e (B) Al A
2r7] 9%, 708 (g/em) |21 U, 710 (g/em’)| 2RV D%, F13 (g/em’)
Energy
error error error
keV) | (B | eulB) | (o elB) | e | (o edB) | eulB | (o
88.04 3.06 3.10 1.21 3.00 3.00 0.00 291 2.82 -3.19
122.07 4.37 441 0.82 4.20 4.20 0.00 3.94 3.98 0.94
391.71 2.28 2.35 3.02 2.20 2.20 0.00 2.09 2.14 2.36
661.62 1.37 1.38 1.06 1.36 1.36 0.00 1.33 1.31 -1.80
117323 | 0.801 0.81 0.67 0.78 0.78 0.00 0.78 0.75 -4.00
133251 | 0.716 0.72 1.23 0.71 0.71 0.00 0.69 0.68 -1.40
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¥ 4 AFEANEY FEE IEE, 2 9 s BEEY
‘QE' Cs—-137
=4C R e rg |3 Rg" (g/cm”) (Bfl/kg fresh + 10%) i
(N &) (%) (%) 200 =54 24717t A
Az | AA
Az YA Az
N A | B 8654 | 0.74 - 1.06 - < 1500 -
g Fr A B 291 | 325 | 057 - <2719 - < 0.246
rE ST L S 1198 | 040 | 0.78 - < 1805 - < 0.163
wsl vhs s i 13.89 | 041 1.06 - <1299 - < 0.118
RO B 1199 | 546 | 0.83 - < 1688 - < 0.153
A |75 & 541 | 636 | 0.32 - < 4834 - 1.015/+ 0.182
FAE|FF g~ 843 | 427 | 078 - < 1860, - 0.967|+ 0.110
AT H 7 931 | 426 | 056 - < 2588 - 0.352|+ 0.106
ey &7k ol | 754 6.57 0.61 - < 24100 - < 0.218
I} F | AR Bt 8701 | 032 | 082 | 095 | < 0.254] < 1679 < 0.023
A A5 (7 B 8067 | 229 | 1.00 | 094 | < 0.309 < 1.694| < 0.028
i B 9555 | 071 | 083 | 098 | < 0.085| < 1.624| < 0.008
nj = i 9651 | 055 | 061 | 086 | < 0.092] < 1.850| < 0.008
WA E A 53 845 | 668 | 0.39 - < 3767 - 3.545(+ 0.211
(Azx) |[HoMA | 1289 | 444 | 081 - < 1725 - 1.545(+ 0.086
AN T 1452 | 905 | 093 - < 1479 - 0.160|+ 0.024
A FF/|Har] [S 7724 | 089 | 078 | 1.01 | < 0463 < 1571| < 0.042
of off 5% | &~ 2} B 7] 72.71 213 | 096 | 1.06 | < 0455 < 1506 < 0.041
% B 8340 | 092 | 091 | 1.00 | < 0.291| < 1589 < 0.026
A - = 8989 | 094 | 076 | 095 | < 0212 < 1.673] 0.036/+ 0.011
A |(9F) 7723 | 098 | 081 | 099 | < 0445 < 1.607| < 0.040
IRE R e 9188 | 1.77 | 083 | 1.00 | < 0.156 < 1598| < 0.014
N =5 |4 & 1027 | 291 | 0.39 - < 3681 - < 0.333
(Ax) 79 El=t 11.31 | 30.69 0.86 - < 1639 - < 0.148
1= R S iy 894 | 2403 | 1.09 | 098 | < 1.337| < 1.623]  0.249|+ 0.099
(83.27)| (4.02)
71EF |AaF B 2.84 | 9699 | 1.40 - < 1.109] - < 0.100
A (gel) AFFlolr= (v 462 | 332 | 055 - < 2765 - < 0.250
TE HAF|:MA [FolF 8861 | 048 | 091 | 099 | < 0.199 < 1.613| < 0.018
Aste = (A SF|E ALY S 7002 | 085 | 098 | 099 | < 0487 < 1.608|  0.080/+ 0.023
W (A Bt 7650 | 088 | 105 | 1.04 | < 0.355| < 1526 < 0.032
oA 7|5l |[(FF) 62.81 115 | 1.04 | 1.04 | <0571 < 1.528]  0.095/+ 0.027
Ao ditA = TtE AL o R HA, vAImke] ()= AAARS] FEEY IS
@ Az b Jehve 54,
# fresh Ao tgh 3] &oln], FYGA ARGE7E ()X B5-% o] 7|0l A fresh® 7H.
# =4 E3E < MDA °]3&}
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Radioactive solution

or sample Radioactive solution

(a) (b)
19 1. Schematic diagram of radioactivity analysis using HPGe detector and Marinelli
beaker; (a) conventional method, (b) new method.
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