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Abstract
Angkunrat, S., Bhongsuwan, T., Chittrakarn, T. and Bhongsuwan, D.
Specific activities of radium-226 in vegetables grown in Na Mom District,

Songkhla Province
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1439-1455

Specific activity of radium-226in 13typesof vegetablesgrown in Namom district, Songkhla province,
were analyzed using a low background gamma-ray spectrometer. The analyzed vegetables included lvy
Gourd, Yellow Cassia, White Popinac, Yard L ong Bean, Rice, Peanut, Egg Plant, SpinelessAmar anth, Swamp
Cabbage, Mustart, Chinese Cabbage, Collards and Cucumbers. The control vegetables were taken from
Bangklum district, 40 km south of Namom district. The samples were weighed, dried in an oven and finally
burnt to ash in a furnace before being analyzed for a gamma ray of 186.2 keV emitted from Radium-226.
Theresultsshowed that the geometrical means of specific activity of radium-226 of vegetables grown in PFijit,
Namom, Klongrang and Thungkamin sub-district and over the Namom district were 1082, 1220, 1457, 1253
and 1250 mBg/kg, respectively. The highest and lowest valueswere 7882 and 26 mBg/kg, found in vy Gourd
and Yard Long Bean, respectively. The high specific activities of radium-226 in vegetables were found to be
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distributed uniformly in the area. This probably indicated the source of radium-226 was also distributed
uniformly in the shallow granitic bedrock throughout the area. We concluded that the radium-226 contents
in vegetables grown in Namom district depended on the absor bability of alkaline earth metalsin vegetables
themselves, geographic features and radium content in natural water in the area. The estimated annual
effectivedoseaver aged over Namom district was 21 pSv. Consumption of vy Gourd may receivethemaximum
annual effective dose of 132 pSv.

Key words : radium-226, gamma-ray spectrometer, dose, vegetables, Namom District
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Figure 1. Map of Namom District showing the sampling sites.
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Figure2. Simplified geologic map of the Namom District, Songkhla Province. (s1%9, 2527)
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Table 2. Average specific activity of Radium-226 in different types of vegetablesin Namom and

Bangklam districts.

Specific activity of Ra-226 in Vegetables grown in Namom District (mBg/kg)

Type of vegetables

Namom Pijit Thungkamin  Klongrang Namom  Bang Klam

District sub-dist. sub-dist. sub-dist. sub-dist. Dist.
lvy Gourd 1952 (20) - 1949 (7) 1715 (7) 2274 (6) 857(2)
Yellow Cassia 1603 (16) 1498 (2) 1349 (2) 1428 (5) 1865 (7) 689(1)
White Popinac 1261 (13) 1560 (1) 1251 (4) 1911 (2) 1065 (6) -
Yard Long Bean 314 (10) 567 (3) 184 (2) 466 (3) 122 (2) 657(1)
Swamp Cabbage 1000 (10) 866 (5) 1884 (3) - 553(2) 409(1)
Egg Plant 927 (7) 927 (4) 664 (1) 1698 (1) 710 (1) 291(1)
Rice 1480 (7) 1223 (5) - 2385 (2) - -
Peanut 1655 (6) 1750 (2) - 1610 (4) - -
Spineless Amaranth 2975 (3) - 7690 (1) 1236 (1) 2770 (1) 514(1)
Chinese Cabbage 1163 (2) 1163 (2) - - - 263(1)
Mustart 2511 (2) 2740 (1) - 2302 (1) - 290(1)
Collards 1467 (1) - - 1467 (1) - 220(1)
Cucumbers 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 (LSv) 21 18 21 24 20 8
Standard error 33 63 59 69 68 46

Note the number in parenthesisindicates the number of samples
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Figure 3. Histograms showing the distribution of Ra-226 in all vegetables samples on (a)

alinear scale and (b) alog scale.
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Figure4. Box Whisker plot showing the specific activities of Ra-226 in different types of
vegetable in Namom District, Songkhla Province.
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Table 3. Weight ratio, calcium content, annual effective dose and radiation risk factor in

different types of vegetables.

Type of vegetables Weight ratio  *Calcium content in
(dry/ fresh) vegetables 100 g (mg)

Mean annual  Radiation Risk
Dose (USv) Factor (RRF)

Ivy Gourd 0.024 126
Yellow Cassia 0.049 156
White Popinac 0.041 137
Yard Long Bean 0.032 42
Swamp Cabbage 0.240 73
Egg Plant 0.035 38
Rice 0.250 8

Peanut 0.199 59
Spineless Amaranth 0.040 500
Chinese cabbage 0.015 147
Mustart 0.020 220
Collards 0.018 250
Cucumbers 0.014 25

33
27
21
5
17
16
25
28
50
20
42
25
4

4.13
3.38
2.63
0.63
213
2.00
3.13
3.50
6.25
2.50
525
313
0.50

* aau, 2522, lasum as.
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Figure 5. Histograms showing the specific activities of Ra-226 in different types of vegetable
in Namom District, comparing with those in Bang Klam District, Songkhla Province.
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Table 4. Specific activities, annual effective dose and radiation risk factor for Radium-226in
vegetablesin other studies.

Region/Country Specific activity Annual Dose  Risk Factor References
Ra-226 (mBqg/kg) (pSv)*

Europe
Germany 6-1,150 0.10-19.32 0.013-2.415  Globel et al., 1980
Italy 27-44 0.45-0.74 0.056-0.093 DeBortoli et al., 1972
Poland 37-43 0.62-0.72 0.078-0.090  Pietrzak-Flis, 1997
UK. 2.2-170 0.04-2.86 0.005-0.358  Bradley et al., 1993
North America
United Stated 56 0.94 0.113 Fisenneet al., 1987
Asia
India
China 75 1.26 0.16 Zhuo et al., 2001
Namom District,

Songkhla Province Thailand 26-7,882 0.44-132.42 0.055-16.55

- Fijit sub-district 1,082 18 2.25 This study

- Namom sub-district 1,220 20 2.50

-Thungkamin sub-district 1,253 21 2.63

- Klongrang sub-district 1,457 24 3.00
Bang Klam District,

Songkhla Province Thailand 450 8 1.00 This study
Reference value 50 0.84 0.105 UNSCEAR 2000

* Annual doses estimated using the factorsin UNSCEAR (2000)
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Figure 8. Radiation risk factor for different types of vegetables grown in Namom district.

(Color figure can be viewed in the electronic version)
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