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Table 6.  Arsenic concentration and pH value of soil samples.
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Total arsenic concentration

Sample area pH
(mg As/kg soil)
Area within the Phytoremediation Project site
Site-1 7.35 123.52
Site-2 7.97 168.44
Site-3 7.88 102.15
Site-4 7.53 157.33
Site-5 7.71 140.07
Site-6 7.85 130.95
Site-7 7.22 42.14
Site-8 7.43 65.96
Site-9 8.00 94.76
Site-10 7.90 108.18
Site-11 7.95 140.77
Site-12 8.13 86.02
Site-13 7.51 613.13
Site-14 7.39 56.37
Area surrounding landfill containing arsenic
contaminated soil
Site-15 6.90 154.19
Site-16 6.95 73.17
Site-17 5.82 195.62
Site-18 7.02 91.49
Site-19 5.39 180.42
Site-20 5.58 102.00
Site-21 6.65 199.77
Site-22 6.72 132.43
Site-23 6.72 367.65
Site-24 6.26 1010.96
Site-25 7.20 641.94
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Table 7.  Colony morphology of bacterial strains grown in medium with added arsenite.
Isolates Colony morphology Soil sample area

B-2 off-white, circular, convex, smooth edge, opaque, slime Site-1
B-3 off-white, circular, convex, smooth edge, opaque, slime Site-1
B-4 white, circular, convex, smooth edge, opaque, slime Site-1, 11
B-5 white, circular, convex, smooth edge, opaque Site-1, 20
B-6 pink, circular, flat, smooth edge, translucent Site-1
B-7 off-white, circular, flat, smooth edge, translucent Site-1, 12, 20 and 24
B-8 colorless, circular, flat, smooth edge, translucent Site-1, 2 and 20
B-9 yellow, circular, flat, smooth edge, translucent Site-1, 11 and 19
B-10  orange, circular, flat, smooth edge, translucent Site-2
B-11 colorless, circular, flat, smooth edge, translucent Site-1
B-12 white, circular, flat, smooth edge, translucent Site-2 and 20
B-13 yellow, circular, flat, smooth edge, translucent Site-4, 11 and 19
B-14 off-white, circular, convex, smooth edge, translucent Site-4
B-17  white, circular, flat, smooth edge, translucent Site-6 and 20
B-18 pink, circular, flat, smooth edge, translucent Site-6
B-19 orange, circular, flat, smooth edge, translucent Site-7
B-20  yellow, circular, flat, smooth edge, translucent Site-7, 12 and 19
B-21 off-white, circular, convex, smooth edge, translucent, slime Site-8
B-22 yellowish, circular, flat, smooth edge, translucent Site-9
B-23 off-white, circular, flat, smooth edge, translucent Site-9
B-25 off-white, circular, flat, smooth edge, opaque, slime Site-11, 20 and 23
B-26  white, circular, flat, smooth edge, translucent Site-9 and 20
B-27 white, circular, convex, smooth edge, translucent, slime Site-11
B-28 white, circular, flat, smooth edge, translucent Site-1 and 20
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(A) Bacterial isolates grown on BSYM agar with 40 mM sodium arsenite at 30°C.
(B) Bacterial isolates with extracellular polymeric-liked substance surrounding the

colonies when grown on BSYM agar with 40 mM sodium arsenite at 30°C for 3 days.
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Figure 8. Gram’s stain of isolates B-4, B-7, B-8, B-10 and B-13.
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concentrations at incubation time (B) Arsenate concentrations at incubation time.
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concentrations at incubation time (B) Arsenate concentrations at incubation time.
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concentrations at incubation time (B) Arsenate concentrations at incubation time.
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Figure 14.  Arsenic removal efficiency of bacterial strains isolated from contaminated soil.
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Figure 16.
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Figure 17.
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Figure 18.
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Table 8. Efficiency of biosorbent regeneration and metal recovery during repeated

adsorption-desorption (A/D) cycles.

Biosorbent regeneration ~ Metal recovery efficiency
Isolated bacteria A/D cycle

efficiency (%) (%)

B-4 1 37.19 38.49
2 50.09 29.11

3 26.39 26.45

B-7 1 22.73 52.85
2 79.31 21.09

3 68.28 16.99

B-8 1 15.57 29.57
2 60.77 28.39

3 66.97 38.44

B-10 1 34.48 30.55
2 56.63 23.71

3 59.30 20.19

B-13 1 45.30 3091
2 73.74 13.29

3 40.55 22.09
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Table 9. Morphology and biochemical characterization of isolated bacteria.
Cell morphology and
Biochemical B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-10 B-11 B-12 B-13
characteristics
Gram stain - - + + - - - - - - - -
Cell shape rod rod rod rod rod  cocci cocci  rod rod rod rod rod
Motility + + + + + + + + + + + +
Indole test - - - - - - - - - - - -
Methyl red test - - - - - - - - - - - -
Citrate utilization - - - - - - + + + + + -
Starch hydrolysis - - - - - - - - - - - -
Nitrate reduction + - - + - + + + + + + -
H,S production - - - - - - - - - - - -
Catalase test + - - + - + + + + + + +
Oxidase test + + + - - - + + + + + -
Oxidation/fermentation (0] (0] o N N N N (6] (6] (6] (6] (6]
(O/F)
Gelatin liquefaction - - - - - - - - - - - -
Acid production from
carbohydrates:
Glucose + + + - - - - + + + + +
Lactose + - - + + - - + - + + _
Sucrose + + + + + + + + + + + +
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Table 9 (cont.)
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Cell morphology and
Biochemical B-14 B-17 B-18 B-19 B-20 B-21 B-22 B-23 B-25 B-26 B-27 B-28
characteristics

Gram stain - - + + + - - + - - - -
Cell shape rod rod  cocci cocci cocci  rod rod  cocci  rod rod rod rod
Motility + + + + + + + + + + + +
Indole test - - - - - - - - - - - -
Methyl red test - - + + - - - - - - - -
Citrate utilization - - - - - - - - + + + +
Starch hydrolysis - - - - - - - - - - - -
Nitrate reduction - - - - - + + + + + + +
H,S production + - - - - - - - - - - -
Catalase test + + + - + - + + - + + +
Oxidase test + - - - - + - - + + - +
Oxidation/fermentation N N N N N (0] N N (@) (0] F O
(O/F)
Gelatin liquefaction + - - - - - - - - - - -
Acid production from
carbohydrates:

Glucose - - - - - + - - + + + +

Lactose - - - - - - - - - - + +

Sucrose + + + + + + + + + + + +
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Table 10. Genus of the isolates according to their morphology and biochemical characteristics.

Bacterial genus Bacterial isolates
Enterobacter B-6, B-17, B-22, B-27
Neisseria B-7, B-§, B-21
Pseudomonas B-2, B-3, B-9, B-10, B-14, B-25, B-26, B-28
Staphylococcus B-5, B-18, B-20, B-23
Streptococcus B-4, B-19
Xanthobacter B-11,B-12
Xanthomonas B-13
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Table 11. DNA amplification with 16S rDNA various primers.

Isolated bacteria Primer

B-4 27F-531R, 27F-802R, 27F-1115R, 27F-1492R, 339F-1492R, 785F-1492R
and 1099F-1492R

B-7 27F-531R, 27F-802R, 27F-1115R, 27F-1492R, 339F-1492R, 785F-1492R
and 1099F-1492R

B-8 27F-531R, 27F-802R, 27F-1115R, 339F-1492R, 785F-1492R and
1099F-1492R

B-10 27F-531R, 27F-802R, 339F-1492R,
785F-1492R and 1099F-1492R

B-13 27F-531R, 27F-802R,27F-1492R, 339F-1492R, 785F-1492R and 1099F-
1492R
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l4wa PCR N'1d210 27F-1492R 130 B-8 l9wa PCR 71210 27F-1115R 1ag 339F-1492R 140
B-10 14wa PCR 71'1d910 27F-802R 11ag 339F-1492R 140 B-13 l¥wa PCR 1'1da1n 27F-1492R
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Marker B-4 B-7 B-8 B-10 B-13 Marker

Wi 20 nasidalns TGRS ueRimus aud umalia PCR vodide B-4, B-7, B-8, B-
10 tag B-13 Tagld lnsmesana o (tau B-4: 27F-1115R 1@y 339F-1492R, B-7 :
27F-1492R, B-8: 27F-1115R 1ag 339F-1492R, B-10: 27F-802R L0y 339F-1492R,
B-13 : 27F-1492R, Marker: Tridye 2 log DNA ladder)

Figure 20.  Gel electrophoresis of PCR product of B-4, B-7, B-8, B-10 and B-13with different
primers. (Lane B-4: 27F-1115R ua¢ 339F-1492R, B-7 : 27F-1492R, B-8: 27F-

1115R and 339F-1492R, B-10: 27F-802R 11ag 339F-1492R, B-13 : 27F-1492R).
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Binhentrin-degrading bacterium LBL2-1

Ochrobactrum anthropi

Defluvibacter lusatiae

Defluvibacter sp. LNE5S1
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| L Bacillus subtilis
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R-R
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Achromobacter sp. LMG5911
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awm 21 WTs3dnanSvesdeuuniiSoanewus B-4, B-7, B-8, B-10 uaz B-13 munams
ANIIZH 16S IDNA

Figure 21. Phylogenic tree of strains B-4, B-7, B-8, B-10 and B-13 based on 16S rDNA analysis.
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