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Health risk of arsenic in food chain
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Arsenic — what Is It?

Arsenic is a the 20" most common element
on earth’s crust; 14" in the sea and 12t 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, As,O;is most toxic and has

no recognisable taste, colour or odour
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Arsenic and Cancer Risk

Arsenic poisoning
Nerve damage
Skin damage:
BHyperkeratosis
(scaling skin)
®mPigment changes
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Increased cancer risk:
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Sources: Alliance to End Childhood Lead Poisoning and news wires

Dangers of lead and arsenic poisoning

Lead poisoning

High levels of lead

= Mental retardation,
coma, convulsions and
death

Low levels of lead

® Reduced IQ and
attention span,
impaired growth,
reading and learning
disabilities, hearing
loss and a range of
other health and
behavioral effects,

The Denver Post

Arsenic’s Effects on the Human Body
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Zhu, Y.-G., Williams, P. N., &
Meharg, A. A. (2008). Exposure
to inorganic arsenic from rice: A
global health issue?
Environmental Pollution, 154(2),
169-171



Arsenic in paddy — new disaster in Bengal Basin

Arsenic is sequestered in iron plague 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 pg per kilogram of paddy to remain below the WHO limit for
water.

However, arsenic levels in rice “commonly exceed” the 50-ug
threshold and can reach 400 pg per kilogram (Stone, 2008,
Williams et al., 2007, Heikens, 2006)

Rice consumption in Asia can reach up to 900 gm/day and
bioavailability of As; in rice has been shown to be high (Juhasz et al.,
2006)
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Arsenic in paddy — new disaster in Bengal Basin

AS'" y DMAV

AS'"

http://lwww.speciation.net/News/Arsenic
-species-in-rice-Origin-uptake-and-
geographical-variation-
;~/2013/05/15/6676.html

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)



As(lll) & DMA Translocation in rice

Paddy rice needs
>120 kg N, 60 kg P
and 30 kg K per
hectare + 25 kg urea
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As compounds are toxic- DMA is no exception

Limit your exposure

To reduce arsenic exposure, consider limiting rice in your family's
diet to the quantities noted here. Our scientists based these
recommendations on a person eating just one product per day or

perweek over a lifetime. If you eat more than one type, your
risk would increase. Vary your diet to include non-rice products,
If you exceed these limits one week, you can cut back the next.

Rice cakes
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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 o
cooking rice in clean water and draining the prrre=ms ot
starch helps. el TN

» Dermal exposure — could we avoid it ?

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



Arsenic content (mg/Kg)
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Intervention- Washing with plant based bio degradable
surfactants
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Working Mechanism of SAR

Oxygenation
Working Mechanism
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Cambodian project in the lower
Mekong delta
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BGEF-Heriot Watt Arsenic Free Water Supply system in
Bangladesh (Hosnabad PS, Comilla)

Solar Powered ‘t
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Solar Irrigation Pump
Bio Gas Plant

Solar Irrigation Pump

The farmers of Bangladesh Is facing many challenges from climate change. Imbalance and insufficient rainfall and heated weather
causes less productivity. The farmers are assured of irrigation for their crops, even on the most overcast days. Especially The solar
pumps enable an easy installation and transition from the traditional systems. This solar powered irrigation pump function without
noise or pollution and require less maintenance. SIP can also contribute to the social income generation.

uring the dry season irrigation is very necessary for cultivation. Most of the power is limited to the rural areas of Bangladesh,
Usually rural irrigation system relies on Low Lift Pump (LLP), Shallow Tube Well (STW) and Deep Tube Well (DTW). LLP and STW
mostly use diesel and DTW is mainly operated by electricity. A solar powered irrigation pump is a best possible source to overcome
this seasonal irrigation problem. The solar pumps reduces farmers' dependence on diesel supply, which is often costly particularly
in remote rural areas.

BGEF has started installing Solar Irrigation pump in rural off grid areas to support the agricultural sector of the country. Already
BGEF installed three (3) submersible pumps in the western part of Bangladesh (Kushtia) and replacing diesel run pumps. On an
average these pumps are producing approximately 16 Lac liters of water from ground water source each day.

Negotiation is going on for providing consultancy and advice for scaling up renewable energy technologies, joint collaboration,
replication in Asia, Africa and Europe. Set up very good linkages with top energy experts / businesses all the over the world
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