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Abstract 
 

The principal concern of our study, which is carried out in microcosmic conditions, is focused on removing some plant 

toxic heavy metals such as Ni, Se, Zn, Pb, Cd, Cr and Cu from soil by using Mimosa pigra plant, as well as the measuring 

the effect of these harmful elements on some morphological characters of seedlings such as length, number of leaves, fresh 

weigh, dry weigh and chlorophyll A and B. The investigation also evaluates the effect of Acacia. nilotica methanolic extract 

(ANME) on heavy metals removing process. Seedlings of M. pigra were subjected to two treatments; first by two different 

concentrations of heavy metals solutions, the second by adding of ANME. Atomic absorption analysis of seedlings exhibited 

that M. pigra seedlings had a good ability to remove Ni (20 ppm), Zn (80.01 ppm), Cr (8.82 ppm), Cd (17.57 ppm) and Cu 

(223.75), especially in case of seedlings treated with high concentrations of heavy metals, while accumulation of Se and Pb 

was not affected by increasing the concentration of elements. Addition of ANME enhanced the accumulation of Ni (35.1 

ppm), Cr (11ppm), and Se (186.24 ppm). Accumulation of heavy metals resulted in reduction in length, number of leaves, 

fresh weight, dry weight and chlorophyll a and b content of M. pigra seedlings. Statistical data analysis was carried out 

using One-way analysis of variance (ANOVA). 
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Introduction 

 

Soil pollution with toxic heavy metals is considered 

the main environmental problem in many areas particularly 

the industrial countries (Grytsyuk et al., 2006). When plant 

roots take in nutrients and water from polluted source, most 

of these plants have the capability to remove harmful and 

toxic chemicals from soil and water. Phytoremediation is 

actually a generic term for many ways in which plants can 

be used to clean up contaminated water and soils. The most 

toxic heavy metals such as Lead (Pb), Mercury (Hg), 

Arsenic (As), Cadmium (Cd), Selenium (Sn), Chromium 

(Cr), Zinc (Zn) and Copper (Cu) (Gosh, 2010) come from 

industrial manufacturing processes, domestic refuse and 

waste materials (Yadav et al., 2009). Presence of toxic 

heavy metals in soil affect plant growth causing loss of the 

agricultural productivity of any planted crop (Ghani, 2010). 

Mimosa pigra L. belongs to Fabaceae family, and 

Mimosoideae subfamily. It is a rare shrub restricted to the 

Nile banks and granite islands of Aswan, considered as 

one of the endangered species in Egypt (EL-Hadidi et al., 

1992). The species is used in many herbal remedies and 

magic rites in Africa (Burkill, 1995). Mimosa pigra L. 

contains many phytochemical contents such as; alkaloids, 

amino acids, Anthraquinones, Flavonoids, Glycosides, 

Saponins (Mbatchou et al., 2011). 

Acacia nilotica is a native species distributed from 

Egypt to Mozambique, grows in tropical and subtropical 

countries. Phytochemical analysis of aerial parts of the 

plant resulted in the identification of a variety of 

phenolic constituents, among which catechin 

derivatives. Acacia nilotica has many compounds that 

have a wide range of biological activities, particularly as 

anticarcinogenic, antioxidant and anti-inflammatory 

activities (Maldinia et al., 2011). 

In this study, removing of some toxic heavy metals by 

using M. pigra was investigated. Moreover, the effects of the 

plant extract of A. nilotica - which grow side by side to M. pigra 

in the study area- on the removal efficiency, were evaluated. 

 

Materials and Methods 
 

Plants materials: Seeds of M. pigra, as well as A. 

nilotica fruits were collected from the first cataract island 

(Saluga and Ghazal) protected area at Aswan. All plant 

materials were identified according to Boulos (1999). 
 

Phytochemical analysis of Acacia nilotica and Mimosa 

pigra: Protein and Carbohydrates were determined 

according to (Lowry et al., 1951) and (Morris, 1948). 

Phenols, flavonoids and saponins were determined 

according to (Singelton et al., 1999; Zhishen et al., 1999; 

Ebrahimzad & Niknam, 1998), respectively. Total 

antioxidant capacity (TAC) was determined by 

spectrophotometry using ascorbic acid standard method, at 

ʎ= 695 nm (Prieto et al., 1999). 
 

Seeds treatment: M. pigra seeds were treated using 

concentrated sulfuric acid for 20 min, and then washed 

carefully with distilled water (Yoursheng & Sziklai, 1985). 
 

Irrigation solutions: Irrigation solutions containing 

heavy metals were prepared in two concentrations of each 

element according to Aydinalp & Marinova,(2009); Ilhan 

et al., (2004); John et al., (2009); Malone et al., (1974); 

Manios et al., (2003) and Ali et al., (2012). 
 

Preparation of methanolic extract of Acacia nilotica 

fruits: 200 grams of the air-dried of Mimosa pigra and 

Acacia nilotica fruits were powdered separately and 

extracted with MeOH 80% by maceration until 
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exhaustion. The alcoholic extract was concentrated under 

freeze dryer (Christ Alpha 2-4 LD) system and pulverized 

(Mahalel, 2015). Concentration of 1% of each extract was 

used in treatment of irrigation solutions. 

 

Chemical analysis of M. pigra seedlings and soil: 

After 2 months, seedlings of each treatment were 

harvested separately and washed carefully with 

distilled water, weighted, then dried in the oven at 

105
o
C. The dried samples were ground to powder, and 

then digested by nitric acid for heavy metals analysis 

using atomic absorption (Havlin & Soltanpour, 1980). 

Chlorophyll content of seedlings was determined 

according to Arnon, (1949) spectrophotometerically at 

ʎ = 645. Soil used in the experiment was also analyzed 

by using atomic adsorption. 

 

Data analysis: One-way analysis of variance (ANOVA) 

through the statistical computer programme MINITAB 

was used to test the correlation and significance of 

quantitative data of the removing of the studied elements. 

 

Results and Discussion  

 

Chemical analysis of soil exhibited that selenium 

content was the highest among the tested elements; and 

lead content was the lowest (Table 1). 

Total flavonoids, total phenols, saponins and total 

antioxidant capacity (TAC) of A. nilotica are shown in table 

2. Secondary metabolites molecules in A. nilotica recorded 

high contents of flavonoids (80.50 mg/g) followed by 

saponins (60.05 mg/g), phenols (23.06 mg/g) and total 

antioxidant (6.25 mg/g). On the other hand, maim primary 

metabolites molecules such as carbohydrates and proteins 

recorded 5.93 mg/g and 23.31 mg/g, respectively. 

 

Removing heavy metals bioassay: Tables 3 to 9 show 

the data of the effect of accumulation of studied elements; 

Ni, Zn, Cr, Cd, Cu, Se, and Pb as well as the effect of 

adding ANME on the investigated morphological features 

and chlorophyll a,b  of Mimosa pigra seedlings. 

 

Nickel (Ni): The data exhibited that M. pigra seedlings 

had the ability to remove nickel from the soil and 

accumulate it in their shoots and roots, about 20 ppm of 

Ni were accumulated in case of seedlings treated with 

high concentration (16 ppm) (Fig. 1). Adding of ANME 

enhanced significantly the removal process of Ni (p< 0.5), 

in case of concentration of 16 ppm about 35.7 ppm of Ni 

were accumulated. A remarkable decrease was observed 

on plant length, number of leaves, chlorophyll A and 

chlorophyll B (Table 3). Our data were in agreement with 

Netty et al., (2013) who considered M. pigra as Ni 

tolerance species and it could accumulate more amount of 

Ni in their roots and shoots. Like M. pigra many plants 

such as Brassica juncea and Brassica napus are 

considered as hyper - accumulate of nickel from soil and 

water (Brown, 1995). The growth reduction in M. pigra 

seedlings may happen as a result of changes in 

physiological and biochemical processes in plants 

growing on heavy metal polluted soils (Oancea et al., 

2005). 

 

Zinc (Zn): Figure 1 shows that M. pigra seedlings have the 

ability to remediate Zinc in all treated seedlings Significant 

variations were observed (p<0.05). 15.53 ppm of Zn (2.2 

times of amount accumulated by the control) was 

accumulated in seedlings treated with low concentration 

(100 ppm). Where the amount accumulated in the high 

concentration (800 pm) was 11.9 times as amount 

accumulated by control (83.82 ppm). Seedlings treated with 

low concentration of Zn and increasing in their length, 

number of leaves, fresh weight and dry weight was 

observed, where no noticeable effect was recorded in 

chlorophyll a or b. Otherwise, in seedlings treated with 

high concentration of Zn, a remarkable decrease in all 

parameters was noticed (Table 4). The same was found 

with Mimosa pudica indicating that it was a good 

accumulator of Zn in their roots and shoots (Ashraf et al., 

2011). Treatment of seedlings with ANME enhanced Zn 

remediation in case of low concentrations of element (100 

ppm), which may refer to its high content of saponins 

(60.05mg/gm). Saponins as secondary metabolite 

molecules could affect on the uptake of zinc which was 

recorded in Italian ryegrass (Zhu et al., 2015). Changes in 

morphological feature of seedlings resulted from the direct 

toxic effects of high concentrations of heavy metals such as 

inhibition of cytoplasmic enzymes and damaging of cell 

structures because of its oxidative stress (Van Assche & 

Clijsters, 1990). Although Zn in excessive amount is toxic 

for the plant, but its presence in small quantity may help the 

plant because it’s importance as cofactors for many 

enzymes and essential for both functions of chloroplast and 

mitochondria (Clemens, 2001). 

 

Table 1. Chemical analysis of soil and water used in the experiment. 

 Ni Se Zn Pb Cr Cd Cu 

Soil (ppm) 0.0413 0.1115 0.0523 0.0096 0.0594 N.D. 0.0102 

Water (ppm) 0.003 N.D. 0.541 N.D. N.D. 0.0029 0.0299 

 

Table 2. Phytochemical analysis of Mimosa pigra and Acacia nilotica. 

 

Carbohydrates 

(mg/g) 

Proteins 

(mg/g) 

Flavonoids 

(mg/g) 

Phenols 

(mg/g) 

Saponins 

(mg/g) 

Total antioxidant 

capacity (TAC) (mg/g) 

Mimosa pigra 14.87 ± 1.479 10.72 ± 1.21 41.80 ± 3.90 23.07 ± 0.47 28.10 ± 0.49 7.66 ± 1.18 

Acacia nilotica 5.928 ± 0.602 23.31 ± 0.71 80.50 ± 4.49 23.06 ± 1.04 60.05 ± 1.42 6.25 ± 0.66 
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Table 3. Effect of Nickel accumulation and adding ANME on some morphological features and  

chlorophyll a,b  of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 13.13 ± 5.37 34.89 ± 11.63 20.13 6.03 28.23 29.96 

5 ppm 15.83 ± 1.61 35.48 ± 2.83 14.02 4.32 32.98 37.57 

16 ppm 11.50 ± 2.75 24.96 ± 7.01 15.88 5.44 15.58 15.42 

5 ppm + ANME 14.81 ± 2.57 29.04 ± 5.33 15.89 4.78 N.D. N.D. 

16 ppm + ANME 8.28± 1 .26 11.56 ± 7.85 5.85 1.73 21.09 28.36 

ANME = A. nilotica methanolic extract, ND = Not detected 

 

Table 4. Effect of Zinc accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 11.38 ± 0.00 22.25 ± 0.00 11.37675 2.89955 3.195076 3.458488 

100ppm 13.25 ± 1.59 25 ± 4.24 20.534933 6.4637333 3.0277255 3.310929 

800ppm 5.63 ± 0.26 6.38 ± 0.18 3.2866333 0.8139 N.D. N.D. 

100ppm + ANME 8.28 ± 0.57 19.38 ± 4.07 8.2436 2.3607333 1.748579 1.927726 

800ppm + ANME 3.75 ± 0.79 1.25 ± 0.71 3.9885333 1.0172333 N.D. N.D. 

ANME = A. nilotica methanolic extract, ND = Not detected 

 

Table 5. Effect of Chromium accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll A 

% 

Chlorophyll 

B % 

Control 17.04 ± 1.26 16.93 ± 3.13 12.18 3.21 3.13 4.13 

9.2ppm 15.39 ± 6.31 12.50 ± 4.55 10.65 2.21 1.75 3.06 

12ppm 2.95 ± 0.25 4.71 ± 1.49 1.91 0.45 0.99 2.59 

9.2ppm + ANME 3.07 ± 0.61 4.93 ± 0.10 2.18 0.44 N.D. N.D. 

12ppm + ANME 4.43 ± 0.40 5.50 ± 2.93 5.12 1.48 2.27 2.59 

ANME = A. nilotica methanolic extract, ND = Not detected 

 

Chromium (Cr): M. pigra seedlings could remediate Cr 

even if they are present in low concentration in the soil. 

About 7.09 and 8.82 ppm of the element were 

accumulated in plant seedling treated with low and high 

concentration of the element, respectively (Fig. 1). Toxic 

element removal efficacy of Mimosa seedling when 

treated with low concentration of Cr (9.2 ppm) was 

increased by adding ANME reached to 11 ppm. 

Morphological features of M. pigra seedlings were 

affected by Cr accumulation. Table 5 showed that 

generally, accumulation of Cr caused stress symptoms on 

M. pigra seedlings; including reducing of plant length 

number of leaf, fresh and dry weight. More decrease in 

plant length, number of leaves, chlorophyll a, b, fresh 

and dry weight was observed in seedlings treated with 

low concentration of in presence of ANME as a result of 

high accumulation of Cr. This data was considerably 

close to previous findings of Gardea-Torresdey et al., 

(2004), who found that Prosopis laevigata was a 

potential hyper-accumulator of chromium from the 

environment and promising candidate for 

phytoremediation purposes. Umadevi & Avudainayagam 

(2013) reported the same results with Leucaena 

leucocephala that a decline in total dry matter production 

and enzyme activities was observed after treatment with 

Cr. Chromium toxic effects causes harmful effects on 

physiological processes of plant like mineral nutrition 

and photosynthesis by oxidative stress resulting from 

produce reactive oxygen effecting the morphological 

features such as root and shoot growth as well as dry 

weight production and yield (Shanker et al., 2005). 

 

Cadmium (Cd): M. pigra seedlings displayed high 

ability to accumulate Cd (Fig. 1). Seedlings of M. pigra 

treated with high concentration of the element (50 ppm) 

accumulated about 17.57 ppm of Cd, which represented 

about 2 times in respect to control. Many plants do like 

that, Wahab et al., (2014) found that Neptunia oleracea 

could remediate more amount of Cd after 10 days of 

treatment. No noticeable effect of adding of ANME on 

remediation of Cd was observed. Morphological features 

of M. pigra seedlings were affected by accumulation of 

Cd in their tissues (Table 6). The plant length, number of 

leaves, fresh and dry weight were affected negatively in 

case of high concentration of Cd, as well as in case of 

presence of ANME. Generally, growth parameters of plant 

such as leaf area and dry weight are reduced with the 

accumulation of Cd (Ibrahim et al., 2017). 
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Fig. 1. Removal of Ni, Zn, Cr and Cd by M.pigra plant and effect of A. nilotica methanolic extract on removing efficacy. 

 

Table 6. Effect of Cadmium accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 21.42 ± 0.00 29.67 ± 0.00 7.37 2.19 2.25 2.01 

9.6ppm 17.27 ± 1.17 31.50 ± 0.24 11 3.66 1.25 1.55 

50ppm 5.58 ± 2.58 10.50 ± 3.88 2.26 0.47 N.D. N.D. 

9.6ppm +ANME 7.69 ± 2.54 16.72 ± 2.87 5.18 1.25 2.14 1.93 

50ppm + ANME 2.91 ± 0.37 6.33 ± 1.33 0.89 0.27 N.D. N.D. 

ANME = A. nilotica methanolic extract, ND = Not detected 

 

Table 7. Effect of Copper accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings. 

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 5.90 ± 0.00 10.20 ± 0.00 1.55 0.3 0.03 0.13 

120ppm 6.30 ± 2.12 13.10 ± 6.08 1.98 0.33 0.01 0 

3100ppm 3.40 ± 0.70 7.90 ± 1.56 1.03 0.27 N.D. N.D. 

120ppm + ANME 1.6 ± 0.00 2 ± 1.06 1.06 0.24 N.D. N.D. 

3100ppm +ANME 2.22 ± 1.24 7.70 ± 0.99 0.61 0.16 N.D. N.D. 

ANME = A. nilotica methanolic extract, ND= Not detected 

0

5

10

15

20

25

30

35

40

5 ppm 16 ppm 5 ppm 16  ppm

cont Treatment 1 A.nilotica treatment

C
o
n

ce
n

tr
a
ti

o
n

 o
f 

N
i 

(p
p

m
) 

Nickel 

0

20

40

60

80

100

120

100 ppm 800 ppm 100 ppm 800 ppm

cont Treatment 1 A.nilotica treatment

C
o
n

ce
n

tr
a
ti

o
n

 o
n

 Z
n

 (
p

p
m

) 

Zinc 

0

2

4

6

8

10

12

14

9.2 ppm 12 ppm 9.2 ppm 12 ppm

cont Treatment 1 A.nilotica treatment

C
o
n

ce
n

tr
a
ti

o
n

 o
f 

C
r(

p
p

m
) 

Chromium 

0

2

4

6

8

10

12

14

16

18

20

9.6 ppm 50 ppm 9.6 ppm 50 ppm

cont Treatment 1 A.nilotica treatment

C
o
n

ce
n

tr
a
ti

o
n

 C
d

 (
p

p
m

) 

Cademium 



REMOVAL OF SOME PLANT TOXIC HEAVY METALS FROM SOIL  1641 

 

 
 

 
 

 
 
Fig. 2. Phytoremediation of Copper, Selenium and Lead by M.pigra 

and the effect of adding of A. nilotica and M. pigra extracts. 

Copper (Cu): Data in (Fig. 2) reveals that M. pigra has 

the ability to remove copper from the soil and accumulate 

it in the tissues. 223.75 ppm of Cu was accumulated in 

seedlings treated with high concentration of cu (3100 

ppm). Seedlings treated with low concentration (120 ppm) 

accumulated about 20.7 ppm of the element and this 

concentration was considerably enhanced (36 ppm) by 

adding of ANME. Many plants such as Mimosa 

bimucronata, Cynodon dactylon, Piptochaetium 

montevidense and Baccharis dracunculifolia have the 

ability to remediate Cu from soils, (Zocche, 1989). 

Accumulation of Cu in M. pigra seedlings resulted in 

noticeable decrease in plant length, number of leaves, 

fresh weight and dry weight and chlorophyll a and b 

contents (Table 7). Presence of Cu in the plant in higher 

amount causes harmful and toxic effects on the plant 

tissues (Clemens, 2001). The data was in accordance with 

Ibrahim et al., (2017) who found that the accumulation of 

copper affected many morphological features of the 

copper plant accumulator. 
 

Selenium (Se): Slight differences in accumulation of 

Selenium in all treated seedlings were detected in 

comparison with control except seedlings treated with high 

concentration of the element in presence of ANME (186.24 

ppm) (Fig. 2). The effect of adding of ANME treatment 

was statistically significant (p<0.05). Morphological 

features of seedlings such as plant length, number of 

leaves, fresh weight and dry weight as well as chlorophyll a 

and b content were affected positively by accumulation of 

Se in the tissues (Table 8). According to Chibuike & Obiora 

(2014) some heavy metals, beneficial to plants, could 

actually improve plant growth and development, although, 

at higher concentrations of these metals, reductions in plant 

growth could happen. Schiavon et al., (2017) reported that 

selenium in plant tissues enhanced production of sulphate-

organic compounds which were very important for plant to 

resist abiotic and biotic stress conditions and stimulate 

some metabolites enzymes. Whereas, high amount causes 

decreasing in Ni-compound level which can trigger 

negatively on the plant metabolites. 
 

Lead (Pb): Lead is the most toxic among heavy metals 

because of its non-degradable properties (Yongpisanphop et 

al, 2017). The obtained data revealed that no significant 

differences were noticed in accumulation of lead among all 

treated seedling except with the high concentration (4700 

ppm) in presence of ANME (Fig. 2). The accumulated 

amounts of Pb were much closer to each other and ranged 

from 3.62 to 4.17 ppm. Reduction in length, number of 

leaves, fresh weight and dry weight as well as chlorophyll a 

and b contents of all treated seedling was noticed compared 

to control (Table 9). The harmful effect of Pb on the 

morphological feature of the plant may be related to its 

physicochemical characters. Ribeiro et al., (2012) found 

that Mimosa caesalpiniaefolia was the most tolerant 

species to Pb toxicity among the studied species in 

germination assay, accompanying with reduction in shoot 

biomass and leaf area. Alves et al., (2008) reported that 

increasing in Pb levels caused significant reductions of dry 

mass of the shoot, root of Vetiveria zizanioides, 

Desmanthus virgatus and Prosopis juliflora. 
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Table 8. Effect of Selenium accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 4.94 ± 0.00 16.22 ± 0.00 7.06 1.84 1.03 0.51 

1.4ppm 8.50 ± 3.46 20.44 ± 8.64 11.8 5.08 1.13 0.77 

2ppm 6.67 ± 1.26 12.56 ± 3.30 3.94 1.11 N.D. N.D. 

1.4ppm + ANME 5.92 ± 1.53 15.28 ± 4.01 13.37 8.1 1.53 1 

2ppm +ANME 16.19 ± 0.04 26.67 ± 5.66 13.16 4.66 2.51 1.91 

ANME = A. nilotica methanolic extract, ND= Not detected 

 

Table 9. Effect of Lead accumulation and adding ANME on some morphological features and  

chlorophyll a, b of Mimosa pigra seedlings.  

Treatment 
Plant length 

(cm) 

Number 

of leaves 

Fresh weight 

(gm) 

Dry weight 

(gm) 

Chlorophyll 

A % 

Chlorophyll 

B % 

Control 16.71 ± 0.00 28.57 ± 0.00 11.53 3.32 2.48 2.29 

1100ppm 15.21 ± 0.97 27.07 ± 3.13 9.53 2.83 2 1.43 

4700ppm 3.14 ± 1.07 5.71 ± 1.32 2.32 0.44 N.D. N.D. 

1100ppm + ANME 3.36 ± 0.50 2.86 ± 0.81 4.49 1.19 0.83 0.52 

4700ppm +  ANME 3.69 ± 0.36 7.95 ± 1.63 2.38 0.55 N.D. N.D. 

ANME = A. nilotica methanolic extract, ND= Not detected 

 

Conclusion 

 

This investigation has a promising applied data about 

the efficacy of M. pigra to remove considerable quantity of 

toxic heavy metals from soil and accumulate it in the plant 

tissues. Seedlings of M. pigra were able to remediate Ni, 

Zn, Cr, Cd, Se, Pb and Cu in variable degrees. Total metal 

amounts that remediated by M pigra seedlings were as the 

following sequence; Pb˂ Cr˂ Cd˂ Ni˂ Zn˂ Se˂ Cu. It is 

concluded that M pigra plants could be considered as a 

good removal for toxic heavy metals from the soil, this may 

have an important application in pre- purify of soil from 

that toxic metals. Moreover, the presence of A. nilotica 

trees near M. pigra along the Nile bank in the study area 

could improve the removal efficacy of M. pigra for toxic 

heavy metals, especially that there are berth of floating 

hotels close to this area. 

 
References 

 

Ali, H., M. Naseer and M.A. Sajad. 2012. Phytoremediation of 

heavy metals by Trifolium alexandrinum. Int. J. Environ. 

Sci., 2: 1459-1469. 

Alves, J.C., A.P. Souza, M.L. Pôrto, J.A. Arruda, U.A. Tompson 

Júnior, G.B. Silva, R.C. Araújo and D. Santos. 2008. 

Absorção e distribuição de chumbo em plantas de vetiver, 

jureminha e algaroba. Revista Brasileira de Ciência do 

Solo, Viçosa, MG, 32: 1329-1336. 

Arnon, D.I. 1949. Copper enzymes in isolated chloroplasts, 

polyphenoxidase in beta vulgaris. Plant Physiol., 24: 1-15. 

Ashraf, M.A., M.J. Maah and I. Yusoff. 2011. Heavy metals 

accumulation in plants growing in extinct mining 

catchment. Int. J. Environ. Sci. Tech., 8: 401-416. 

Aydinalp, C. and S. Marinova. 2009. The effects of heavy metals 

on seed germination and plant growth on Alfalfa plant 

(Medicago sativa). Bulg. J. Agri. Sci., 15: 347-350. 

Boulos, L. 1999. Flora of Egypt, vol. 1. Al Hadara Publishing. 

Cairo, p.364. 

Brown, K.S. 1995. The green clean:The emerging field of 

phytoremediation takes root. Bioscience, 45: 529-582. 

Burkill, H.M. 1995. Useful plants of West Tropical Africa. 3: 

families J–L. Royal Botanic Gardens, Kew. 857pp.  

Chibuike, G.U. and S.C. Obiora. 2014. Heavy Metal Polluted 

Soils: Effect on Plants and Bioremediation Methods. Appl. 

& Environ. Soil Sci., 2014: 12pp. 

Clemens, S. 2001. Molecular mechanisms of plant metal 

tolerance and homeostasis. Planta, 212: 475-486. 

Ebrahimzad, H. and V. Niknam. 1998. Arevised spectrophotometric 

method for determination of triterpenoid saponins. Ind. Drugs. 

35: 379-381. 

El Hadidi, M.N., M.M. Abd El-Ghani and A.G. Fahmy. 1992. 

The Plant Red Data Book of Egypt. I. Woody Perennials. 

Cairo: Palm Press & Cairo University Herbarium. 

Gardea-Torresdey, J.L., J.R. Peralta-Videa, M. Montes, G. De la 

Rosa, B. Corral–Diaz. 2004. Bioaccumulation of cadmium, 

chromium and copper by Convolvulus arvensis L. impact 

on plant growth and uptake of nutritional elements. Biores. 

Technol., 92: 229-235. 

Ghani, A. 2010. Toxic Effects of heavy metals on plant growth 

and metal accumulation in maize (Zea mays L.). Iran. J. 

Toxicol., 3: 325-334. 
Gosh, S. 2010. Wetland macrophytes as toxic metal 

accumulators. Int. J. Environ. Sci., 4: 523-528. 
Grytsyuk, N., G. Arapis, L. Perepelyatnikova, T. Ivanova and V. 

Vynogards’ka. 2006. Heavy metals effects on forage crops 

yields and estimation of elements accumulation in plants as 

affected by soil. Sci. Total Environ., 354: 224-231. 

Havlin, J.L. and P.N. Soltanpour. 1980. A nitric acid plant tissue 

digests method for use with inductively coupled plasma 

spectrometry. Comm. Soil Sci. & Plant Anal., 11: 969-980. 

Ibrahim, M.H., Y.C. Kong and A.M. Zain. 2017. Effect of 
cadmium and copper exposure on growth, secondary 
metabolites and antioxidant activity in the medicinal plant 
sambung nyawa (Gynura procumbens (Lour.) Merr). 
Molecules, 22: 1623-1639. 

Ilhan, S., M.N. Nourbakhsh, S. Kiliçarslan and H. Ozdag. 2004. 

Removal of chromium, lead and copper ions from 

industrial waste waters by Staphylococcus saprophyticus. 

Turk. Elect. J. Biotechnol., 2: 50-57. 



REMOVAL OF SOME PLANT TOXIC HEAVY METALS FROM SOIL  1643 

John, R., P. Ahmad, K. Gadgil and S. Sharma. 2009. Heavy 

metal toxicity: Effect on plant growth, biochemical 

parameters and metal accumulation by Brassica juncea L. 

Int. J. Plant Prod., 3: 65-76. 

Lowry, O.H., N.J. Rosebrough, A.L. Farr and R.J. Randall. 

1951. Protein measurement with the Folin phenol reagent. 

J. Biol. Chem., 1: 265-75. 

Maldinia, M., P. Montoroa, A.I. Hamed, U.A. Mahalel, W. 

Oleszek, A. Stochmal and S. Piacente. 2011. Strong 

antioxidant phenolics from Acacia nilotica: Profiling by 

ESI-MS and qualitative–quantitative determination by LC–

ESI-MS. J. Pharm. & Biomed. Anal., 56: 228-239. 

Malone, C., D.E. Koeppe and R. Miller. 1974. Localization of Lead 

Accumulated by Corn Plants. Plant Physiol., 53: 388-394. 

Manios, T., E.I. Stentiford and P.A. Millner. 2003. The effect of 

heavy metals accumulation on the chlorophyll 

concentration of Typha latifolia plants, growing in a 

substrate containing sewage sludge compost and watered 

with metaliferus water. Ecol. Engin., 20: 65-74. 

Mbatchou, V.C., A.J. Ayebila and O.B. Apea. 2011. Antibacterial 

activity of phytochemicals from Acacia nilotica ,Entada 

africana and Mimosa pigra L. on Salmonella typhi. J. Ani. 

& Plant Sci., 10: 1248-1258. 

Morris, D.L. 1948. Quantitative determination of carbohydrates 

with Dreywood’s anthrone reagent. Sci., 107: 254-255. 

Netty, S., T. Wardiyati, M.D. Maghfoer and E. Handayanto. 

2013. Bioaccumulation of nickel by five wild plant species 

on nickel-contaminated soil. I.O.S.R. J. Eng., 3: 1-6. 

Oancea, S., N. Foca and A. Airinei. 2005. Effect of Heavy 

metals on plant growth and photosynthetic activity, Analele 

Ştiinţifice Ale Universităţii, 1: 107-110. 

Prieto, P., M. Pineda and M. Aguilar. 1999. Spectrophotometric 
quantitation of antioxidant capacity through the formation of 
a phosphomolybdenum complex: specific application to the 
determination of vitamin E. Anal. Biochem., 269: 337-341. 

Ribeiro, S.C., S.A. López., L.S. Anjos and M.A. Schiavinato. 
2012. Lead tolerance and phytoremediation potential of 
Brazilian leguminous tree species at the seedling stage. J. 
Environ. Manag., 110: 299-307. 

Schiavon, M., L. Warzea Lima, Y. Jiang and M. Hawkesford. 
2017. Effects of selenium on plant metabolism and 
implications for crops and consumers. Plant Ecophys., 11: 
257-275.  

Shanker, A.K., C. Cervantes, H. Loza-Tavera and S. 

Avudainayagam. 2005. Chromium toxicity in plants. 

Environ. Int., 31: 739-753. 

Singelton, V.R., R. Orthifer and R.M. Lamuela-Raventos. 1999. 

Analysis of total phenols and other oxidation substrates and 

antioxidants by means of Folin–Ciocalteau reagent. 

Methods Enzymol., 299: 152-178. 

Umadevi, M. and S. Avudainayagam. 2013. Effect of cadmium 

and chromium on fast growing pulp wood tree species. Int. 

J. Biosci., 3: 92-104. 

Van Assche, F. and H. Clijsters. 1990. Effects of metals on enzyme 

activity in plants. Plant Cell & Environ., 13: 195-206. 

Wahab, A.S., S.N. Ismail, S.M. Praveena and S. Awang. 2014. 

Heavy metals uptake of water mimosa (Neptunia oleracea) 

and its safety for human consumption. Iran. J. Publ Health, 

43: 103-111. 

Yadav, S.K., A.A. Juwarkar, G.P. Kumar, P.R. Thawale, S.K. 

Singh and T. Chakrabarti. 2009. Bioaccumulation and 

phyto-translocation of arsenic, chromium and zinc by 

Jatropha curcas L.: Impact of dairy sludge and biofertilizer. 

Bioresour. Technol., 100: 4616-4622. 

Yongpisanphop, J., S. Babel, M. Kruatrachue and P. 

Pokethitiyook. 2017. Phytoremediation potential of plants 

growing on the Pb-contaminated soil at The Song Tho Pb 

mine, Thailand. Soil and sediment Contamination: Int. J., 

26: 426-437. 

Yoursheng, C. and O. Sziklai. 1985. Preliminary study on the 

germination of Toora sinensis (A.JUSS). Roem. seed from 

eleven Chinese provenances. For. Ecol. Manag., 10: 269-281. 

Zhishen, J., T. Mengcheng and W. Jianming. 1999. The 

determination of flavonoid contents in mulberry and their 

scavenging effects on superoxide radicals. Food Chem., 

64: 555-559. 

Zhu, T., D. Fu and F. Yang. 2015. Effect of saponin on the 

phytoextraction of Pb, Cd and Zn from soil using Italian 

ryegrass. Bull. Environ. Contam. Toxicol., 94: 129-133. 

Zocche, J.J. 1989. Comunidades vegetais de campo e sua 

relação com a concentração de metais pesados no solo em 

áreas de mineração a céu aberto, na mina do Recreio – 

Butiá – RS. 159 f. 

 

(Received for publication 21 October 2019) 


