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Natural radionuclides in carrot, tapioca and Chinese radish samples
collected from different planting locations were analyzed by gamma-ray
spectrometry using a high purity germanium (HPGe) detector with a relative
efficiency of 20%. Each sample was dried in an oven at 100" C for 8 hours per day
for 3 days then contained .in & Marinelli beaker. It was then counted for 30,000
seconds in comparison to the |AEA-375 soil standard and a multiradionuclides
standard from Eckert&Ziegler company. Ra-226 and Ac-228 were found in some
samples at trace level in the rangeof 0 — 264 and 0 - 5.8 Balkg dry weight
respectively while K-40-was found in-alt- samples-in-thie range of 230 — 2150 Bg/kg
dry weight. The result presented K-40 in Chinese radish was higher than in carrot
and tapioca samples. In addition, the present work showed the different levels of
potassium-eontents, in twa different-type of tapioca samples including edible and

starch producing types.
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Eg X Py
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HaMIMUIAMIANAYINI IR Vol lnadnuiunTada1en uaaafaansed 4.5
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A15199 4.2 ATASINAV0IM I IAveeil lnad il uas d NNaIua1en

ilaad NAITU (keV) AIATINAUDINTIA Ba/kg)
Ra -226 186.20 3.79
Ac-228 911.60 0.87

K-40 1460.80 26.29
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A 1 A o W % 1 a P [ 1 Y Y KR o
m@mﬂwmmmmmimmmzmazmvlﬂaﬂwwamumﬂﬂum WATUIUHNAANITULLT

FaamzveINuaazyiia laun uasen Tud)endaasiii s uanidansnan 4.3, 4.4 uay

ANUUTITITIUNE (Bg/kg)

Ra- 226 Ac - 228 K - 40
TVGR
n ASINVOIMIAUADIN | ASINUBINTINUAI0E ASINUOIMIALADE1
AsaN | AsaN | asen | ased | Asen | AN | asanl | Asen2 | Asen 3
1 s 3 1 2 3
U¥ad | <379 | 2155 | <379 | 2,03+ | 174+ | 414+ | 669.92+ | 641.87 | 619.65+
ﬁ 1 +2.88 0.48 0.46 0.62 13.81 +13.53 13.30
uvas | 13.07 | <379 | 398+ | 581+ | <087 | 234+ | 36794+ | 351.40 | 371.46+
ﬁ 2 +2.58 2.28 0.70 0.50 10.21 +9.99 10.26
AN | <3.79 | <379 | 1111 | <087 | <087 | 132+ | 487.18+ | 460.72 | 480.88+
73 +3.70 0.58 1468 | £1429 | 14.58
uvas | 475+ <379 | <379 | 423+ | 517+ | .76 £ | 793.69+ | 698.86+ | 704.25+
n4 3.72 0.85 0.91 | 0.65 1921 | 18.07 18.13
uvad | <379 | <379 | <379 | 302+ | 1.04+ | >046 | 89631+ |-969.56 | 917.37 +
s 0.90 0.71 23.02 | £22.69 | 2328

9
NATNRANTIVIWLIUATOANAINNNUTITITTUNIZVD Ra — 226 UAIAIA O -

21.55 , Ac—228 UMANLA 0 — 5.81 1Az K — 40 UAIAILA 351.40 — 969.56 Bg/kg dry weight
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ANUTNTUANTUANINGIT (Bg/ke) dry weight
Ra- 226 Ac - 228 K — 40
UHaIn . . .
ASINUDIMIAVA0E19 | ATINVOIMIALFIDE1 ASINUVOIMIALADE1
ASIN 1| A59N | a9 | asen | asan | asen | asei 1 | asan2 | Aasan 3
2 3 1 2 3
Lmﬁ'\iﬁ <3.79 | <3.79 | <3.79 | <0.87 093+ | <0.87 623.63 560.44 | 496.40
1 0.25 £994 | £9.19 | +8.18
UHaIN | <379 | <399 | <379 | 3.12+ | 090+ | <087 | 482.49 | 527.19 | 48531
2 0.40 0.24 +885 | £875 | +7.98
UHan | <379 | <379 | <379 | 136+ | 1,79+ | 131+ | 24442 | 27024 | 255.87
3 0.27 0.29 025 | +597 | +6.18 | +£5.89
uvaa | <379 | <3.79 | <379 | <087 | <087 | 1.61+ | 240.48 | 263.61+ | 277.66
4 025 | +5.41 587 | +5.76
uraan | <3.79 | <3.79 | <3.79 | <0.87 | <0.87 | <0.87 | 23035 | 253.62 | 250.65
5 +564 | £585 | +£5.93

NANTWHANTF IV INU I B LHAITAIANVUTITITIUNIZUDE Ra— 226 10191

4 v
YAINAUDINITIA (LLD) NNAIDEI , Ac — 228 UAIAILA 0 —3.12 1Ay K — 40 NAIAaLe

230.35 — 623.63 Bq/kg dry weight
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~ Y 9 v W a o @ v A [ 1 ] Y
M1319N 4.5 Llﬁﬂ\‘]ﬂ’ﬂll!flliJGUUﬂiJiJuﬂﬂ']Wﬂlf]\‘lu'lulﬂaﬂﬂuﬂuﬁiﬂﬁiuﬂﬂﬂﬂﬁﬁﬂq“ﬁlﬂW

ANUTUTUANTUANINGIF (Bg/ke) dry weight

Ra-226 Ac-228 K-40
UHag
. 09.: ~ <3 Y] 1 09)1 ~ <3 % 1 09/’ ~ <3 Y] 1
g ASINVDIMIINVUAIDYN | ATINVDINITNUAI0EI ASINVBINITINUAIDE
o A o o A o b o A o A o A o A o A
ASIN | ATIN | Asen | Asen | Asen | asen | Asenl AsaN 2 | Asan 3

1 2 3

—_
(V)
w

uvad | <3.79 | 854+ | 1078+ [ 3.77+ | <0.87 | 17.06 | 1326.17 | 561.03+ | 1519.30
ni 1.45 3.91 0.62 g +19.90 9.19 +26.30
1.49

UNad | <379 | 11.89+ | 815+ | <0.87 | 5.50% | 592 | 208591= | 1708.98 2058.03
M2 3.61 2.52 0.87 + 26.97 +26.49 +24.24
0.72

WA | <379 | 5.64+ | 17.59+ | 853+ 1.60+ | 7.82 1900.54 1138.93 | 1294.25+
n3 3.65 3.75 0.98 0.62 = +26.42 +22.56 22.94

0.99

UHae | <379 | 8.07+ | <3.79 1°5.16+ | 3364 1.46 | 2150.82 | 1898.63+ | 2150.82
N4 3.67 0.75 0.76 + £26.73 28.74 +26.73
0.49

UMaY | 2639 | <379 | <379 | 533+ | 418+ | 3.59 | 2366.07 | 1916.75 | 1458.60
ns5 | +£3.16 0.71 0.78 + 426.54 +27.85 +26.56
0.83
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Y
NAITNHANTIFINVINHA IHTTAIANVUTITIFTUNIE Ra — 226 UAIAIMA 0 —

26.39, Ac — 228 UAAILA 0 — 17.06 Lag K — 40 UA1A9LA 561.03 — 2366 Bg/kg dry weight

4.3 wamsmiszansnnvesin Iasiadnsunleenaau

lumsmilszansmnvesrindiaseadv

v o

Tudedais wan lauaad 13d39015199 4.6

Y
A

d' 1 d' YA =Y = v v o dd‘ [ 1
113190 4.6 ﬂ”IW‘L!TIlG]WﬂLLa%ﬂi%ﬁVIﬁﬂ1WﬂJ@QW’J’Jﬂ§Qﬁ‘VIWEIN”IIW]N‘]“‘IJEN

AINIAITIUAY TAEA - 375

19AUNUFASINUNTHIUTZANT AN

yiavesiinlnad Na99U (keV) Wuiilddin Useansmnvos
Waiased
Pb-214 295.2 2256 592x10°
Pb-214 351.9 3252 440x10°
Cs- 137 661.7 887403 293x10°
K-40 1460.8 7006 1.55x 10°
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