
Arsenic In Plants: Methods Of Extraction And
Speciation

Arsenic, a toxic metalloid known for its detrimental effects on human health, can
be found in various environmental sources, including plants. Understanding the
presence and behavior of arsenic in plants is essential for assessing its potential
impact on food safety and the environment. In this article, we will explore the
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methods of extracting arsenic from plants and the techniques used to
characterize its chemical forms, a process known as speciation.

Why is Arsenic in Plants a Concern?

Arsenic exists naturally in the Earth's crust and can be released into the
environment through both natural and anthropogenic activities. Although arsenic
is generally present in low concentrations in plants, certain species, such as rice,
can accumulate higher levels due to their growing conditions or the presence of
arsenic in the soil or water.
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The consumption of crops with elevated levels of arsenic can pose health risks,
as it is a known carcinogen and can cause various chronic diseases.
Furthermore, plants that accumulate arsenic can also contribute to its transfer
through the food chain, potentially affecting both humans and animals. Therefore,
it is crucial to understand how arsenic behaves in plants and how it can be
quantified and characterized.
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Various methods are employed to extract arsenic from plants, allowing
researchers to determine its total concentration and chemical forms present. One
commonly used technique is acid digestion, which involves treating the plant
sample with acid to break down the organic matter and release the arsenic. The
extracted arsenic is then analyzed using analytical instruments, such as atomic
absorption spectrophotometry or inductively coupled plasma mass spectrometry
(ICP-MS).

Another method gaining popularity is microwave-assisted extraction, where the
plant sample is subjected to microwave radiation in the presence of an acid or
solvent. This rapid and efficient technique allows for higher sample throughput
and reduced extraction time.

Regardless of the extraction method chosen, it is crucial to optimize the
conditions to ensure maximum recovery of arsenic while minimizing potential
losses or alterations of its chemical forms.

Speciation of Arsenic in Plants

Traditional analytical techniques, such as atomic absorption spectrophotometry or
ICP-MS, only provide information about the total concentration of arsenic in a
sample without specifying its chemical forms. However, the toxicity and mobility of
arsenic depend on its chemical speciation.

Speciation analysis is the process of characterizing and quantifying the different
forms of a given element. In the case of arsenic, it involves identifying and
quantifying inorganic forms (such as arsenite and arsenate) and organic forms
(such as methylated arsenic compounds). This information allows for a better
understanding of the potential risks associated with arsenic exposure and helps
develop strategies to mitigate them.



Advanced analytical techniques, such as high-performance liquid
chromatography coupled with ICP-MS or gas chromatography coupled with mass
spectrometry, are often used for arsenic speciation analysis. These techniques
separate and detect different arsenic species based on their unique
physicochemical properties.

Additionally, emerging techniques like X-ray absorption spectroscopy and
synchrotron-based techniques provide detailed structural information of arsenic
compounds, contributing to a comprehensive understanding of their behavior in
plants and the environment.

Arsenic contamination in plants can have serious repercussions for both human
health and the environment. The extraction and speciation of arsenic from plant
samples are critical steps in assessing potential risks and implementing effective
mitigation strategies.

The development and optimization of extraction techniques, paired with advanced
analytical methods for speciation analysis, have significantly contributed to our
understanding of arsenic behavior in plants. This knowledge empowers
researchers, policymakers, and agriculture professionals to make informed
decisions and create a safer environment for everyone.

As ongoing research further unravels the complexities of arsenic in plants, it will
undoubtedly lead to improved techniques for extracting and characterizing this
toxic metalloid. Armed with this knowledge, we can better address the challenges
posed by arsenic contamination and work towards a safer and healthier future.
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The work presents the results of doctoral research for arsenic in plants grown on
arsenic contaminated soils. Detail descriptions of the methods of extraction and
speciation of arsenic are reported. Many plant samples were collected over a
number of growing seasons from the abandoned gold mining areas located at a
place called Deloro in Ontario, Canada. Collected plant samples were processed,
prepared, extracted, and analyzed using state of art analytical instruments.
Interesting results were observed regarding the extractability of arsenic from
plants depending on the chemical states of arsenic (As-III, As-V) and plant
species. Various solvents were evaluated for their extraction efficiencies (EE's)
and a sequential extraction method for the complete extraction of arsenic was
developed.
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