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Arsenic – what is it?

Arsenic is a the 20th most common element 

on earth’s crust; 14th in the sea and 12th in 

the human body.

It is a metalloid but readily forms compound 

with sulphur, iron and lead

Despite having various uses, arsenic 

compounds are highly toxic

Arsenic trioxide, As2O3 is most toxic and has 

no recognisable taste, colour or odour Atomic no 33; grey (most 

common), yellow and black

As2O3 white powder, water 

soluble ; LD50 15 mg/kg 

(rats,oral)



Arsenic and Cancer Risk
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Zhu, Y.-G., Williams, P. N., & 

Meharg, A. A. (2008). Exposure 

to inorganic arsenic from rice: A 
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Environmental Pollution, 154(2), 
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Arsenic in paddy – new disaster in Bengal Basin

 Arsenic is sequestered in iron plaque on root surfaces in plants, 

regulated by phosphorus status.

 Assuming an minimum daily rice consumption of 200 grams the 

researchers calculate that arsenic levels would have to be as low as 

50 μg per kilogram of paddy to remain below the WHO limit for 

water. 

 However, arsenic levels in rice “commonly exceed” the 50-μg 

threshold and can reach 400 μg per kilogram  (Stone, 2008, 

Williams et al., 2007, Heikens, 2006)

 Rice consumption in Asia can reach up to 900 gm/day and 

bioavailability of Asi in rice has been shown to be high (Juhasz et al., 

2006)



Arsenic in Rice
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 Arsenic accumulation in rice straw at very high levels 

indicates that feeding cattle with such contaminated straw 

could be a threat to human health via contaminated bovine 

meat and milk (Abedin et al. 2002a).

 Arsenic speciation in the rice grain is dominated by 

inorganic arsenic (iAs) and dimethylarsinic acid (DMA). 

 Monomethylarsonic acid (MMA) is occasionally detected as 

a minor component. 

 Compared with iAs, methylated As species are taken up by 

rice roots less efficiently but are transported to the grain 

much more efficiently .

 Arsenite is taken up at high rates of influx, following 

Michaelis-Menten kinetics  (Abedin et al. 2002b)

http://www.speciation.net/News/Arsenic

-species-in-rice-Origin-uptake-and-

geographical-variation-

;~/2013/05/15/6676.html

Arsenic in paddy – new disaster in Bengal Basin



As(III) & DMA Translocation in rice

Paddy rice needs 

>120 kg N, 60 kg P 

and 30 kg K per 

hectare + 25 kg urea



As compounds are toxic- DMA is no exception



Can we stop this mass poisoning ?

 Exposure from water –piped water supply is 

required. Small community plants are only 

suitable for remote areas. 

 Exposure from food- selection of crops in 

arsenic affected areas. A simple practice like 

cooking rice in clean water and draining the 

starch helps.

 Dermal exposure – could we avoid it ?

Rice Cooking in the Bengal delta Rainwater harvesting and rice cooking in Cambodia



Intervention- Washing with plant based bio degradable 

surfactants
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Working Mechanism of SAR



Cambodian project in the lower 

Mekong delta

Figs (clockwise):



BGEF-Heriot Watt Arsenic Free Water Supply system in 

Bangladesh (Hosnabad PS, Comilla)
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