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Geometric Mean 1,250 mBqg/kg
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M3 4.2 PSnamnadeunnuludpunazyiia

Calcium content in vegetables 100 g *

Type of vegetable

(mg)
vy Gourd (Ghﬁﬂ) 126
Yellow Cassia (%ymﬁﬂ) 156
White Popinac (N3¢ Su) 137
Yard Long Bean (E‘%’Jwﬂﬂn) 42
Swamp Cabbage (ﬁﬂﬁ:ﬂ) 73
Egg Plant (1131,67]‘@) 38
Rice (GIQ.I}”I’J) 8
Peanut (ﬁ'}’laﬁi) 59
Spineless Amaranth (An Tuw) 500
Chinese cabbage (RNAIAV) 147
Mustart (\DN9AQ) 220
Collards (ﬂz‘fh) 250
Cucumbers (11194071) 25

Y 4
* AU, 2522. Tawueans.
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mBg/kg Havndsgaganuludnlvy uag dganuludadnegrd Taunidu 7690 tay 184
o w [ A A Qda (a =) [] =S [ 9 1 o =R
mBg/kg Mwa1ay Tudnwiaduniidsusus@eonguru@ednu ldun §189 (1949 mBg/ke)

v 9

WN1J3 (1884 mBg/kg) Imdn (1349 mBq/kg) Hae n5eaY (1251 mBg/ke) amludflnendang
as9NUUSuIISIRON-226 §1 A1 184 mBake Tunzide (884 mBgke) Hay HAINNM (211
mBg/kg) MIFUREINY

$1190113081 HAMTIIATILRAFUTUAN NS UL YR AT RO — 226 U

1 Y
A29619AN 10 A719619 WUNTABEILHIN 220 — 907 mBg/kg ANRAYIIVIAMA 1196110 111H1
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450 mBg/kg Haundegegannludids uazdriganuluagi Jauniny 857 uag 220 mB/ke

Muday nnsananuiuanns iz vsusfen — 226 Tunqilne1r wunialndmeadun

Y] 9 [ o o 1 [l o A A =~ 9 1 [ <3 Y o
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M9 4.3 onannnurane v naanwuludpunazytia

Mean annual

Weight ratio Radiation Risk
Type of vegetables Dose rate
(dry/ fresh) Factor (RRF)
(HUSv)

Ivy Gourd (§189) 0.024 33 4.13
Yellow Cassia (V@) 0.049 27 3.38
White Popinac (N3201) 0.041 21 2.63
Yard Long Bean

. 0.032 5 0.63
@Hne)
Swamp Cabbage (Fn1}9) 0.240 17 2.13
Egg Plant (W2130) 0.035 16 2.00
Rice (112) 0.250 25 3.13
Peanut (D1004) 0.199 28 3.50
Spineless Amaranth

5 0.040 50 6.25
(#n Tva)
Chinese cabbage

. 0.015 20 2.50
(RNMAY)
Mustart (ADN9R9) 0.020 42 5.25
Collards (A1) 0.018 25 3.13
Cucumbers (11914N) 0.014 4 0.50
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. .
Ra-226 in mBq/kg
0 to 500

500 to 1000
@ 1000 to 2000
@ 2000 to 7000

(M) A189

Ra-226 in mBq/kg

0 to 500

500 to 1000
@ 1000 to 2000
@ 2000 to 7000

| Na

Tungka

hgrang

.
(V) Urvian

.
Ra-226 in mBqg/kg
0 to 500

500 to 1000
@ 1000 to 2000
@ 2000 to 7000

(M) NTEOU

Ra-226 in mBqg/kg
0 to 500
500 to 1000
@ 1000 to 2000
@ 2000 to 7000

hgrah

() D2nen

. .
Ra-226 in mBqg/kg
0 to 500

500 to 1000
@ 1000 to 2000
@ 2000 to 7000

. .
Ra-226 in mBq/kg
@ 2000 to 7000
@ 1000 to 2000

500 to 1000
0 to 500
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anuuTuiuanaanuludnuaazaiia 18un () by Gowrd (189), (V)

Yellow Cassia (%L‘Viﬁﬂ), (M) White Popinac (ﬂsxﬁu), (3) Yard Long Bean

(ff’ﬁjﬂfl”l]), (®) Swamp Cabbage (ﬁﬂﬁ:ﬂ), (®) Egg Plant (113!%’0).
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\ \ . .

Ra-226 in mBq/kg Ra-226 in mBq/kg
0 to 500 1 0 to 500

500 to 1000 500 to 1000

@ 1000 to 2000 @ 1000 to 2000

@ 2000 to 7000 @ 2000 to 7000

Nar
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9} " a
(%) 1 (%) DIaa
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MNYsznev 4.3 (A8) ANUTUAMNIUNIZVBUTIASN-226 MUNDANUFNAAT LAAITLAVA

U

ANt TURana 1t U nUAAZ YA (%) Rice (V17) 1A (%) Peanut

GRELA)

(M) MANUTUTUINAATI 500 mBg/kg () MANUTITUINAN I 1000 mBg/ke

! I
Ra-226 in mBq/kg

500 to 10000

!
Ra-226 in mBg/kg
@ 1000 to 10000

Namom Namom

KI
Tungkamin ongrang Tungkamin Klongrang

a o

" v W o o a 4
muilsznou 44 mnuduanmiumizveusifon-226 ludnauinagimaas uaanim
UANAIYBITLTAVANMTNTY (1) AMANWIVTUNIANI 500 mBgke , (V) AIANMTUYY

1A 1000 mBg/kg LAE (A) AMANMYUIUNIAAT 2000 mBg/ke.
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(@) MANUTHIHINAAI 2000 mBg/ke

Ra-226 in mBq/kg
@ 2000 to 10000
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Concentration of Ra-226 in Vegetables grown in Namom District

(mBg/kg)
Type of vegetables
Namom Pijit Thungkamin Klongrang Namom Bang Klam
Dist. sub-dist. sub-dist. sub-dist. sub-dist. Dist.

Ivy Gourd (@'hidﬁ) 1952 (20) - 1949 (7) 1715 (7) 2274 (6) 857(2)
Yellow Cassia (?Jymﬁﬂ) 1603 (16) 1498 (2) 1349 (2) 1428 (5) 1865 (7) 689(1)
White Popinac (N320U) 1261 (13) 1560 (1) 1251 (4) 1911 (2) 1065 (6) -
Yard Long Bean
(ﬁ‘)’JHﬂEﬂ’J) 314(10) 567 (3) 184 (2) 466 (3) 122 (2) 657(1)
Swamp Cabbage (ﬁﬂﬁi) 1000 (10) 866 (5) 1884 (3) - 553 (2) 409(1)
Egg Plant (uz130) 927 (7) 927 (4) 664 (1) 1698 (1) 710 (1) 291(1)
Rice (%}13) 1480 (7) 1223 (5) - 2385 (2) - -
Peanut (f2@013) 1655(6) 1750 (2) - 1610 (4) - -
Spineless Amaranth (ﬁﬂiﬂm) 2975 (3) - 7690 (1) 1236 (1) 2770 (1) 514(1)
Chinese Cabbage

. 1163 (2) 1163(2) - - - 263(1)
(WNN1AVT)
Mustart (ﬁﬂﬂ’méjﬂ) 2511 (2) 2740(1) - 2302 (1) - 290(1)
Collards (ﬂzfﬁ) 1467 (1) - - 1467 (1) - 220(1)
Cucumbers (1$19N31) 211 (1) - 211 (1) - - -
Minimum 26 167 26 326 50 220
Maximum 7,882 2,850 7,882 4,212 4,728 907
Arithmetic mean 1,695 1,281 2,102 1,746 1,713 505
Median 1,404 1,130 1,339 1,831 1,414 461
Geometric mean 1,250 1,082 1,253 1,457 1,220 450
Mean annual Dose(uSv) 21 18 21 24 20 8
Standard error 3225 316.8 271.3 356.3 341.1 144
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Concentration
Annual Dose
Region/Country Ra-226 . References
(uSv)
(mBg/kg)

Europe
Germany 6-1,150 0.10-19.32 Globel et al.,1980
Italy 27 -44 0.45-0.74 De Bortoli et al.,1972
Poland 37-43 0.62-0.72 Pietrzak-Flis, 1997
UK. 2.2-170 0.04-2.86 Bradley et al.,1993
North America

56 0.94 Fisenne et al.,1987
United Stated
Asia
India

75 1.26 Zhuo et al.,2001

China
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Concentration
Ra-226 Annual Dose
Region/Country . References
(mBg/kg) (uSv)
Namom District, Songkhla 26 — 7,882 0.44-132.42
Province Thailand
- Pijit sub-district 1,082 18
This study
- Namom sub-district 1,220 20
-Thungkamin sub-district 1,253 21
- Klongrang sub-district 1,457 24
Bang Klam District,
450 8 This study
Songkhla Province Thailand
Reference value 50 0.84 UNSCEAR 2000

NN : * Annual dose recalculated by using the factor from UNSCEAR 2000
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60 —

Arithmetic Mean 65 Bqg/kg
Median 59 Bg/kg
07 Standard deviation 35 Bqg/kg

No.of sample

20 —

40 0 40 80 120 160 200 240
K-40 Conc. (Bqg/kg)
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30 Geometric mean 58 mBqg/kg

No.of sample
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Log K-40 Conc. (Bqg/kg)
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