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Background information and justification
 Environmental arsenic (As) contamination from
natural processes, such as rock weathering and
volcanic emissions. Human activities can enhance As
contamination in groundwater and soil [1, 2].
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 Arsenic diffused in soil and groundwater can enter
the food chain through drinking water and
contaminated vegetables/agricultural products [3].

 Direct or indirect exposure to arsenic has various acute
and chronic effects on human health [4].In order to
reduce the negative effects of As contamination on the
environment and human health, phytoremediation has
been proved as a promising technology.
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 The term “phytoremediation” consists of the Greek
prefix phyto (plant) and the Latin root remedium (to
correct or remove an evil) [5]. Compared with physical
and chemical technologies, phytoremediation is
environmentally friendly and more cost-effective.

 It uses plants’ natural ability to absorb and degrade
toxic chemicals and pollutants from soil or water, and
the contaminants can then be extracted from the
harvested plants and processed appropriately [6].
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 Naturally occurring and genetically engineered plants
which hyperaccumulate heavy metals are required for
phytoremediation of heavy metal pollutants (e.g. As,
Cd, Pb) [7].

• Phytoremediation processes include growing
the selected plants in a contaminated field for
a period of time to remove contaminants from
the site, harvesting these accumulators, and
processing and disposing of the contaminated
materials [8].
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 the phytoremediating plants must fulfill three
criteria:
- the plant roots must be able to take up and deplete
the soil As;
- the plants must be capable of trans locating and
accumulating As in the shoots that can then be
harvested and processed; and
- the plant must have mechanisms to protect itself
from the toxicity of high concentrations of As in its
body [9].
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Chinese brake fern, Pteris vittata
 recently been discovered to hyperaccumulate arsenic
(As) from an As contaminated site in Florida [10]. It is
native and widespread, found from the east to the
south tropical and Southern Africa and it is useful in
pollution control [11].
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 grow well in habitats exposed sunlight and at slopes
or mountain regions with altitudes up to 15001700m [12].

 The plant is not only efficient in taking up large
amounts of As (up to 2.3% dry plant weight) from soil
but also in translocating As to its aboveground
biomass (up to 90% of the total As uptake).
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 Plants living under oxidative stress of heavy metals
exhibit adaptive biochemical responses such as
production of antioxidant enzymes and thiols [10].

 Antioxidant enzymes are considered to be an
important defense system of plants against oxidative
stress caused by metals.
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 This arsenic hyper-accumulator, P. vittata has a
greater capacity to acclimatize to arsenic stress by
more rapidly developing an anti-oxidative defense
system than arsenic-sensitive species [13].

 Strong chelating activity of 61.3% was found in P.
vittata at concentration 6.7mg/mL [12].

 Other desirable characters permitting brake fern as
an ideal plant for phytoremediation includes its
perennial growth habit, disease and pest resistance,
fast vigorous growth, and its preference for soils with
high pH where arsenic exits in high abundance [14].
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 there is no scientific report on arsenic
hyperaccumulator fern, Pteris vittata L. in
Myanmar.

If the plant could be able to reduce arsenic in the
environment, the findings will be useful to
incorporate in the development of an arsenic
mitigation plan.
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 this study will be conducted to determine the
element concentrations and free radical scavenging
activity of hyper-accumulator fern Pterisvittata L. in
Hmawbi and Kyone Pyaw townships, Myanmar.

Specific objectives
1. To determine the heavy metal concentrations (As,
Cd, Pb) in above-ground (fronds), below-ground
(roots plus rhizomes) and their soil of Pteris vittata
L. grown in Hmawbi township, Yangon Region and
Kyone Pyaw township, Ayeyarwady Region
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2. To determine the antioxidant activity of aboveground (fronds) fern Pteris vittata L. grown in
Hmawbi and Kyone Pyaw townships

Materials and methods
• Study design: A laboratory based descriptive study
• Study area: Hmawbi township in Yangon Region and
Kyonepyaw township in Ayeyarwady
Region
• Study period: June 2016 – November 2016
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• Sample collection
- near the steel factory in Hmawbi, Yangon
- in an proven arsenic contaminated area of
Kyone Pyaw.
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• Botanical Identification
- Botany Department, West Yangon
University, Yangon

Chemicals and Reagents
• Analytical grade reagents of Arsenic, Cadmium and
Lead standards
• Nitric acid (69%)&Hydrochloric acid
• Ascrobic acid , 1,1- di pheny 2- picryl hydroxyl (DPPH)
and De-ionized water
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Analytical instruments
• Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES) optima 8000, Perkin Elmer
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• UV-1601 PC, UV Visible Spectrophotometer, Shimadzu,
Japan
• Muffle furnace (LEF 1035)

Wash thoroughly with
tap water & doubled
de-ionized water
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cut into above-ground (fronds)
and below-ground (roots plus
rhizomes), weigh
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fronds/ roots plus
rhizomes

DMR

Heating 110 °C, 2hrs, in an
oven to remove moisture

Dried sample
°C

5 ml of 6M HNO3,
to dissolve digest & filter

Made up with double
de-ionized water
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Digest with 12ml
HNO3-HCl (1;3 v/v)

Dryness in an oven
at 110°C for 3 hr,
cooled

20 ml 2% HNO3 boil
10 mins, cooled & filtered

Made up with double
de-ionized water
19

Extraction procedure for antioxidant activity
 Each hundred gram of dried samples of fronds from
two areas will be separately extracted with
approximately 600 ml of methanol on a water bath
for 6 hours at 60C & will be evaporated at 50C until
solid residue
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Preparation of different concentrations of test
samples
100 mg/10ml
50% ethanol
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100 µg/ml

Serial dilution

2 µg/ml

4 µg/ml

6 µg/ml

8 µg/ml

10 µg/ml
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Measurement of radical scavenging activity by
Spectrophotometric method at 517nm
Different concentration
tested solution (2 ml)

of

60 µM DPPH solution
(2 ml)
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30 mins
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• Absorbance measurements will be done in
triplicate and % inhibition will be calculated using
the following formula:
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DPPH Radical Scavenging Activity = Acontrol - Atest
Acontrol

 100

• Acontrol = the absorbance of the control solvent
(DPPH)
• Atest = the absorbance of the tested sample

Statistical Analysis
• 50% Inhibition Concentration (IC50) will be calculated
by regression analysis by STATA Version.11.
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Applicability

If the plant could be able to reduce arsenic in the
environment,
the findings will be useful to incorporate in the
development of an arsenic mitigation plan, thereby
preventing arsenicosis and subsequent skin cancer.
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Estimated Budget requirement and budgetary breakdown
Sr.

Description

1

Chemical & Reagent
(1)

Estimated cost(US $)

DPPH (5g/bot)

880
200x 1 bot=200

(2) Conc: nitric acid (Spectrosol) (2.5L/bot) (Sigma-Aldrich, USA)
380 x 1 bot.= 380
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(3) Methanol (2.5L/bot) 200x 1 bot.=200

(4) Ascorbic acid (100g/bot)100x 1bot=100
2

Laboratory apparatus
(1) Porcelain bsain

15cm diameter x1 No

100

= 16000

9cm diameter x5 Nos x10000 = 50000
(2) Crucible 4 pcs x 6000 = 24000

(3) Glove & Mask
3

Plant sample collection

= 10000

200

(collection & identification)
4

Transportation

220

4

Stationary, Photo copy

200

5

Internet Fee

100

6

Data analysis & report writing

300

Total

2000
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Sample preparation
• The whole plant will be washed with tap water and
finally with double de-ionized water.
• cut into above-ground (fronds) and below-ground
(roots plus rhizomes) parts, weigh for biomass
• and dried in shade at room temperature
• powdered and homogenized, using mortar and pestle,
will be kept in polyethylene sampling bags for analysis.
• The frond parts (heavy metals and antioxidant activity)
• Roots plus rhizomes & soil (heavy metals analysis)
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Measurement of DPPH radical scavenging activity by
Spectrophotometric method [17]
• DPPH solution, 60 μM (DPPH 2.36 mg in 100 ml of 95% ethanol),
will be freshly prepared and stored in brown colored volumetric
flask (no longer than 24 hrs) before use.
• Serial dilutions of the watery extract of test samples in
concentrations of 2.0, 4.0, 6.0, 8.0 and 10μg/ml will be prepared in
a 97% ethanolic solution.
• The test sample will be prepared by mixing thoroughly, 2 ml of 60
μM DPPH solution and 2 ml of test solutions and mixed vigorously
by a vortex mixer.
• Control solution will be used by mixing of equal volume of DPPH
solution and 97% ethanol solution.
• All solutions will be allowed to stand at room temperature for 30
minutes after which measurement of absorbance will be done at
517 nm using a UV Spectrophotometer.
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