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ABSTRACT

The present paper deals with removal of heavy metal namely Manganese from polluted water using plant
species Oscimum and Mint. The experiment was divided into 2 groups. Group I as control and group II treated
as experimental which received 4ppm of Manganese. In the experimental plants were exposed to 4ppm Mn
for 24 and 48 hrs and the amount of Mn depleted from water was analyzed. From the experiment it is evident
that the Mn from water was utilized by the plants was more during 48 hrs than in 24 hr.
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INTRODUCTION

Biological

approaches of remediation include
use of microorganisms to detoxify the metals by
valence transformation, extracellular chemical
precipitation use of special type of plants to
decontaminate soil or water by inactivating
metals in the rhizosphere or translocating them
in the aerial parts. This approach is called
phytoremediation, which is considered as a new
and highly promising technology for the
reclamation of polluted sites and cheaper than
physicochemical approaches (Garbisu and
Alkorta, 2001; McGrath et al., 2001; Raskin et
al., 1997). Phytoremediation, also referred as
botanical bioremediation (Chaney et al., 1997),
involves the use of green plants to
decontaminate soils, water and air. It is an
emerging technology that can be applied to both
organic and inorganic pollutants present in the
soil, water or air (Salt et al., 1998).
Phytoremediation is a technology that uses
plants for cleanup of contaminated environment.
The concept of using plants to cleanup of
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contaminated environment is not new practice.
About 300 year ago plants where used for
treatment of waste water. These plants
accumulate high levels of pollutants and metals.
For example plants like mint and, Oscimum are
commonly used for phytoremediation of metals
like zinc, copper, manganese etc.
MATERIALS AND METHOD
Estimation of Manganese was carried by
Standard Methods (APHA, 1998). Wastewater
and water properties. Oscimum and Mentha
saplings of same age are collected and exposed
to 4 ppm (group II) Manganese solution for 24
and 48 hours. A control is also maintained
simultaneously.
After stipulated period of
exposure the water from group I and II are
analysed for Manganese levels for which 50 ml
of water sample is collected and to it 2 drops of
Euriochromic indicator and 10 ml of Ammonium
buffer is added. The colour of the sample turns
vine red colour then sample is titrated against
EDTA. If the sample turns to blue it indicates
presence of Manganese if not Manganese is
considered to be absorbed or used by plant.

Biolife | 2015 | Vol 3 | Issue 1

Surekha B. Bansode

Copyright@2014

RESULTS AND DISCUSSION
From the results it is evident that after 24 and 48
hours of exposure, the levels of Mn in water
sample was depleted more in 48 hrs exposure
than in 24 hrs. Mint plants absorbed more
amount of Mn than Oscimum (Table-1).
Rhizofiltration is the removal of pollutants from
the contaminated waters by accumulation into
plant biomass. Several aquatic species have been
identified and tested for the phytoremediation of
heavy metals from the polluted water. The roots
of Indian mustard are found to be effective in the
removal of Cd, Cr, Cu, Ni, Pb and Zn, and
sunflower can remove Pb, U, Cs-137 and Sr-90
from hydroponic solutions (Manjusha Wath et
al, 2014; Zaranyika and Ndapwadza, 1995;
Wang et al., 2002; Prasad and Freitas, 2003).
This study aims to verify the possibility of using
fast growing plants to decontaminate water with
high Mn contamination levels and to test its
hyperaccumulating performances. Decrease in
the levels of Mn in water sample indicates plant
accumulated the metal. To date the available
methods for the recovery of heavy metals from
plant biomass of hyperaccumulators are still
limited. Traditional disposal approaches such as
burning and ashing are not applicable to volatile
metals; therefore, investigations are needed to
develop new methods for effective recovery of
metals from the hyperaccumulatior plant
biomass.
Table1. The amount of Manganese absorbed
by plant
S.
No.
1
2

Name of
the plant
Mintha
piperita
Oscimum

24hrs

48hrs

control

1.90 ppm

2.40ppm

4ppm

1.25

1.88

4ppm

2) Chaney RL, Malik M, Li YM, Brown SL,
Brewer EP, Scott Angle J, Baker AJM.
Phytoremediation of soil metals Curr Opi Biotechnol. 1997; 8(3):279–284.
doi:10.1016/S0958-1669(97)80004.
[PubMed] [Cross Ref].
3) Garbisu C, Alkorta I. Phytoextraction: A cost
effective plant-based technology for the removal
of metals from the environment. Biores
Technol. 2001;77(3):229236.doi:10.1016/S0960.
8524(00)00108.5. [PubMed] [Cross Ref].
4) Manjusha Wath, Payal Lakade and Pritee L.
Comparative evaluation of anthelmintic activity
of two plants from the family Euphorbiaceae.
Biolife. 2014;2(2); 538-542.
5) McGrath SP, Zhao FJ, Lombi E. Plant and
rhizosphere
process
involved
in
phytoremediation of metal-contaminated Soils.
Plant
soil.
2001 ;
232(1/2) :207-214.
doi :10.1023/A :1010358708523 [Cross Ref].
6) Prasad M.N.V, Freitas H.M.D. Metal hyper
accumulation in plants-Biodiversity prospecting
for phytoremediation technology. Electron J
Biotechnol. 2003;93 (1):285–321.
7) Raskin I, Smith RD, Salt DE. Phytoremediation
of metals: Using plants to remove pollutants
from the environment. Curr Opin Biotechnol.
1997; 8(2):221–226. doi: 10.1016/S09581669(97)80106-1. [PubMed] [Cross Ref].
8) Salt
DE,
Smith
RD,
Raskin
L.
Phytoremediation. Ann Rev Plant Phys Plant
Mol Biol. 1998; 49 (1):643–668.
doi:10.1146/annurev
arplant.
49.1.6
43.
[PubMed][Cross Ref].
9) Wang Q, Cui Y, Dong Y. Phytoremediation of
polluted waters potential and prospects of
wetland plants. Acta Biotechnol. 2002;22(12):199–208.
doi:10.1002/1521.3846(200205)22:1/2<199::AI
DABIO199>3.0.CO;2-T.
10) Zaranyika MF, Ndapwadza T. Uptake of Ni, Zn,
Fe, Co, Cr, Pb, Cu and Cd by water hyacinth
(Eichhornia crassipes) in Mukuvisi and
Manyame Rivers, Zimbabwe.J Environ Sci
Health Part A. 1995;30(1):157–169.

REFERENCES
1) APHA (1998). Standard Methods
for
Examination of Water and Wastewater. 20th ed.
American
Public
Health
Association,
Washington, DC, USA

118 |

*****

Biolife | 2015 | Vol 3 | Issue 1

