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������ 

�������������������������� ����!"��	#�$�"%���������$�

1.  ���������%���� (Catalase Test)

�	
�#1��������$�

1. ���"."��)�,�������
�#

�)F�#%	����*��*��*
�". 3
2. ��.���)"�#
3. ��	������(/2


��2���

1. �"�2��(/2
��
���� nutrient broth ������
6�� ����������.����4��	"� 18-24 (��	,�
2. ������"."��)�,�������
�#

�)F�#%	����*��*��*
�". 3 "���)"�#
3. �(*��	������(/2
 ������(/2
")�+"*	������Y����*��*����

���������31

Y"�	� ����_
+���
Y""� )����_


2.  ���������5���� (Oxidase Test)

�	
�#1��������$�

1. ��.��J��

2. ���"."�� tetramethyl-p-phenylenediamine HCl %	����*��*��*
�". 0.5
3. ����������(/2


��2���

1. 	���.��J��
���
����*	����"."�� tetramethyl-p-phenylenediamine HCl %	��
��*��*��*
�". 0.5

2. �(*����������(/2
�����,%,"��

������
� ,��"��,%,"��)�������.��J
���������31

Y"�	� ��������	��*� ���� 10 	�����
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3.   ������� MR (Methyl Red Test)

�	
�#1��������$�

1. 
������"	 MR-VP
2. methyl red

��2���

1. �"�2��(/2
��
������"	 MR-VP ������
6�� �����4��	"� 5 	��
2. ��� methyl red 5 - 6 ���")���
����������(/2
 5 ��""�"���

���������31

Y"�	� ��+�
Y""� ��"/
��/
�*�

4.   ������� VP (Voges-Proskauer (VP) Test)

�	
�#1��������$�

1. 
������"	 MR-VP
2. ���"."�� naphthol %	����*��*��*
�". 5
3. ���"."��,!+���F���)���
�)F�#%	����*��*��*
�". 40

��2���

1. �"�2��(/2
��
������"	 MR-VP �����4��	"� 48 (��	,�
2. 3����(/2
����*
 1 �� 1 ��""�"��� ������"
����
�
3. ���� ���"."�� naphthol %	����*��*��*
�". 5 ������� 0.6 ��""�"���
4. �������"."��,!+���F���)���
�)F�#%	����*��*��*
�". 40 ������� 0.2

��""�"��� �������*��*����
���������31

Y"�	� ��+� ���� 5 ����
Y""� ����"/
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5.   ���������� �� (Indole Test)

�	
�#1��������$�

1. 
������"	 Tryptone
2. ���"."�� Kovacs� reagent

��2���

1. �"�2��(/2
��
������"	 Tryptone
2. ���)	*��4��	"� 24-48 (��	,� +"*	�������"."�� Kovacs� reagent ������� 5

��""�"���")�
���������31

Y"�	� ��+����Y�	(�2���
Y""� )�������� 3*���4����*������4� variable ��/�
��� tryptophan 3��

�F�)�F#��4�

skatole (methyl indole)

6.    ���������K��5��%�% (Citrate Utilization Test)

�	
�#1��������$�

1. 
����+�� Simmons� Citrate agar
2. ����������(/2


��2���

1. �"�2��(/2
��
����+�� Simmons� Citrate agar ,���(*����������(/2
����(/2
��*��4��6�
2. �����4��	"� 24-48 (��	,� (���6� 7 	��)

���������31

Y"�	� ���������C
�����.��"�������������	��4����2�����
Y""� )�����������C

7.   ����������O���P��%�� (Gelatin liquefaction Test)

�	
�#1��������$�

1. 
������"	 nutrient broth
2. ��"����%	����*��*��*
�". 12
3. ���"."�� mercuric chloride
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��2���

1. �"�2��(/2
��
���� nutrient broth ��������������"����%	����*��*��*
�". 12 ,���"�2�
�(/2
��*��4��6���������	�� point inoculate ���)	*��4��	"� 3 	��

2. �����"."�� mercuric chloride ")�
3. 
���Y"

���������31

Y"�	� ����	���
�����	�����(/2
����C
Y""� )������

8.   ����������O���
V�

�	
�#1��������$�

1. 
����+�� nutrient agar ����� soluble starch �*
�". 0.2
2. ���"."��)
,
���

��2���

1. �"�2��(/2
��
����+�� nutrient agar ����� soluble starch �*
�". 0.2 ������
6�� ������
����.�� ���(/2
���������C�����G2�

2. ���2����)
,
���")� +"*	
���Y"
���������31

Y"�	� 
������4����2�����+���
�X,%,"��)������
Y""� ��4����2��������

9.   ��������������51X��%�% (Nitrate reduction Test)

�	
�#1��������$�

1. 
������"	 nitrate broth
2. sulfinilic acid
3. α- naphthylamine
4. Y���.��

��2���

1. ������(/2
�����
��6 24 (��	,�"��
������"	 nitrate broth
2. ����(/2
���
6�� ����*
��4��	"� 48 (��	,�
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3. ��� sulfinilic acid  +". ∝- naphthylamine
4. 3*�������+����.�
�+��	��Y"������
���4��	�
5. 3*�)��������*����Y���.��")�

���������31

Y"�	� )����������/�
���)�����3������	F#��4�)�)���#+".)�,�����
Y""� 3*�������+�Y"��4�"�

10.   ���������������[�X\ ���P�5"�X]�1 (Hydrogen sulfide (H2S) Production Test)

�	
�#1��������$�

1. ����������(/2

2. 
����+�� triple sugar iron agar (TSI)

��2���

1. �(*����������(/2
+�."��
����+�� TSI slant ,�����)���������Y�	�
!/2��
��+"*	
+�")������	��*��"
�

2. ������
6�� ����*
 ��	�Y"�6�	����%�� 5 	��
���������31

Y"�	� -   ��������"/
��!�.����*��"
���	�Y�	!/2��
���

�����.����+�+��	���(/2

�(* �"�,%��!��
�������	
-   ������"/
�����G2����Y�	!/2��
����/�
����(/2
������(*+"%,����/
F�,%���*	�
-   3*������Y"�� 
�����."
��G2�����*��"
�  3*��(/2
Y"�� H2S �.����������

�_
���F�")_�#����
�����(/2
����C
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11.   ���������3$"���1 �X\���% (Carbohydrate fermentation Test)

�	
�#1��������$�

1. 
���� fermentation carbohydrate medium
2. �"
����+���

��2���

1. �"�2��(/2
��
���� fermentation carbohydrate medium
2. ������
6�� ����*
 ��4��	"� 18-24 (��	,�
3. ��	�Y",���������"�������

����+".���������+������"
����+���

���������31

Y"�	� -   
������"������4�����"/
 +��)����+������"
����+��� +��	���(/2
����
%��#,�)�����)�*��!�.���
-    
����������"/
+".+������"
����+��� +��	���(/2
������
%��#,�)�����+"*	)�*���+".+���

Y""�    
����)����"������%/
��4�������	

12.   �����������5�X�51�����3$" (Oxidation-Fermentation Test)

�	
�#1��������$�

1. 
���� Hugh and Leifson�s O-F medium
2. !���_��
3. �"
����+���

��2���

1. �"�2��(/2
��
���� Hugh and Leifson�s O-F medium (���". 2 �"
�,�����+�
��")���
����

2. �"
���G���*
������ �!���
���&,����!���_����"	���Y�	��*���.��� 2
�F�������

3. ����(/2
���
6�� ����*
 �����.��� 48 (��	,�
4. �������������������

����+".�������+���
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���������31


������"�������������	��4���"/
 ��!�.�"
����)��)�*��!���_�� +��	������ oxidation
+��3*�������"��������2�
�"
� +��	����4� fermentation

�c%���3�����K��K���Pd��������


�����6������(*Y���2���"��� 1 "���
1.   Nutrient agar

Beef extract 3.0 ����
Peptone 5.0 ����
Agar 15.0 ����

2.   Motility test medium
Tryptone 10.0 ����
Sodium chloride 5.0 ����
Agar 5.0 ����

3.   Hugh and Leifson�s O-F medium (pH 7.1)
Peptone 2.0 ����
K2HPO4 0.3 ����
NaCl 5.0 ����
Agar 3.0 ����
Bromthymol blue 0.2% 15.0 ����

4.   Nitrate broth
Beef extract 3.0 ����
Peptone 5.0 ����
Potassium nitrate 1.0 ����

5.   Nutrient gelatin medium
Beef extract 3.0 ����
Peptone 5.0 ����
Gelatin 120.0 ����



       102

6.   Tryptone broth
Tryptone 10 ����

7.   MR-VP medium
Buffered Peptone 7.0 ����
Dipotassium phosphate 5.0 ����
Dextrose 5.0 ����
pH 6.9 ��� 25 
&��F"�F���

8.   Simmons� citrate agar
MnSO4 0.2 ����
(NH4)H2PO4 1.0 ����
K2HPO4 1.0 ����
NaCl 5.0 ����
Sodium citrate 2.0 ����
Bromthymol blue 0.08 ����
Agar 15.0 ����
pH 6.8

9.   Starch agar
Beef extract 3.0 ����
Peptone 5.0 ����
Potato starch 10.0 ����
Agar 15.0 ����

10.   Fermentation Carbohydrate medium
Beef extract 3.0 ����
Peptone 5.0 ����
�2����" 10.0 ����
(�"�,%� +"�,�� F�,%��)
Bromthymol blue 1.6% 4.0 ����
pH 6.8-7.0
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�����$����K��K���!ef��	#�$�"%���������$�

1.   ���"."��)�,�������
�#

�)F�#%	����*��*��*
�". 3
H2O2 3.0 ����
H2O 100 ��""�"���

2.   ���"."������"��� (Methyl red)
Methyl red 0.8 ����
Ethanol 95% 300 ��""�"���
�2���"��� 200 ��""�"���

3.   ���"."�����
�)����� (Nitrate test solution)
���"."�� A:
Sulfanilic acid 0.8 ����
5 N acetic acid 100 ��""�"���

4.   Voges-Proskauer test solution
���"."�� A (�������	���(�):
Alpha naphthol 10 ����
Ethanol 95% 100 ��""�"���
���"."�� B:
KOH 20 ����
�2���"��� 100 ��""�"���

5.   Bromthymol blue 1.6%
Bromthymol blue 1.6 ����
Ethyl alcohol 100 ��""�"���
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������ �

y = 0.0117x

R2 = 0.9751

0.000
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0.100
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OD
 88
0 n
m

 �!��� 22  ���_����B���
%	����*��*��

��#�F)��#���%���������"/�+� 880 ��,�
����

Figure 22.    Standard curve of arsenite concentration at optical density 880 nm.
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y = 0.0568x

R2 = 0.9594

0.000

0.200
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OD
88
0 n
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 �!��� 23  ���_����B���
%	����*��*��

��#�F������%���������"/�+� 880 ��,�
����

Figure 23.     Standard curve of arsenate concentration at optical density 880 nm.
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y = 0.003x

R2 = 0.9977

0.000

0.100

0.200
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0.400
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Protein concentration (ug/ml)

OD
75
0 n

m

 �!��� 24  ���_����B���
%	����*��*��
,��������%���������"/�+� 750 ��,�����
Figure 24.    Standard curve of protein concentration at optical density 750 nm.
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A.

y = 79.633x

R2 = 0.7023
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y = 0.2152x - 21.511

R2 = 0.9184
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 �!��� 25 ���_����B�� A: %	����*��*��
�(/2
�6"������#���%���������"/�+� 660 ��,�
����+". �2�������F""#����� (��""�����) �
�(/2
 B-4
B: �2�������F""#+�* (��""�����) +".�2�������F""#�����
(��""�����)�
�(/2
B-4

Figure 25. Standard curve A: cell concentration at optical density 660 nm. and wet cell
weight (mg) of strain B-4.
B: dry cell weight (mg) and wet cell weight (mg) of strain B-4.
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A.

y = 118.79x - 81.214

R2 = 0.9549
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B.

y = 0.141x - 7.44

R2 = 0.9862
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 �!��� 26 ���_����B�� A: %	����*��*��
�(/2
�6"������#���%���������"/�+� 660 ��,�
����+". �2�������F""#����� (��""�����) �
�(/2
 B-7
B: �2�������F""#+�* (��""�����) +".�2�������F""#�����
(��""�����)�
�(/2
 B-7

Figure 26. Standard curve A: cell concentration at optical density 660 nm. and wet cell
weight (mg) of strain B-7.

         B: dry cell weight (mg) and wet cell weight (mg) of strain B-7.
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A.

y = 35.737x + 50.644

R2 = 0.6655
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y = 0.0906x - 3.9062

R2 = 0.9187
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 �!��� 27 ���_����B�� A: %	����*��*��
�(/2
�6"������#���%���������"/�+� 660 ��,�
����+".�2�������F""#����� (��""�����) �
�(/2
 B-8
B: �2�������F""#+�* (��""�����) +".�2�������F""#�����
(��""�����) �
�(/2
  B-8

Figure 27. Standard curve A: cell concentration at optical density 660 nm. and wet cell
weight (mg) of strain B-8.

                                               B: dry cell weight (mg) and wet cell weight (mg) of strain B-8.                     
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A.

y = 141.85x - 149.38

R2 = 0.9462
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R2 = 0.9948

0.00
5.00
10.00
15.00

20.00
25.00
30.00

0.00 50.00 100.00 150.00 200.00 250.00

Cell wet weight(mg)

Ce
ll 
dry

 w
eig

ht

(m
g)

 �!��� 28 ���_����B�� A: %	����*��*��
�(/2
�6"������#���%���������"/�+� 660 ��,�
����+".�2�������F""#����� (��""�����) �
�(/2
 B-10
B: �2�������F""#+�* (��""�����) +".�2�������F""#�����
(��""�����)�
�(/2
  B-10

Figure 28. Standard curve  A: cell concentration at optical density 660 nm. and wet cell
weight (mg) of strain B-10   

                        B: dry cell weight (mg) and wet cell weight (mg) of strain B-10.
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A.                                            

y = 101.2x - 107.01

R2 = 0.8999
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B.

y = 0.2169x - 11.752

R2 = 0.9673
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 �!��� 29  ���_����B�� A: %	����*��*��
�(/2
�6"������#���%���������"/�+� 660 ��,�
���� +".�2�������F""#����� (��""�����) �
�(/2
 B-13
B: �2�������F""#+�* (��""�����) +".�2�������F""#�����
(��""�����) �
�(/2
  B-13

Figure 29. Standard curve A: cell concentration at optical density 660 nm. and wet cell
weight (mg) of strain B-13

                     B: dry cell weight (mg) and wet cell weight (mg) of strain B-13.
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���� 12 Y"�
!��
(������*��
���"."����������
���"�"�
������
Table 12. Effect of initial pH on arsenic removal.

Arsenic adsorbed on biomass (x100 mg/g biomass)
pH

B-4 B-7 B-8 B-10 B-13

4 26.41±6.08 a 15.61±11.80 a 12.84±10.05 a 14.52±3.08 a 14.65±8.10 a

5 28.07±11.01 a 15.26±4.00 a 8.54±10.60 a 18.27±8.51 a 8.57±5.35 a

6 30.22±15.05 b 13.59±1.11 a 17.48±21.04 a 9.71±2.97 a 2.10±1.27 a

7 44.04±10.31 a 13.43±8.20 a 7.03±3.88 a 11.87±7.16 a 4.11±0.87 a

8 19.81±4.70 a 18.63±6.35 a 9.26±9.59 a 28.17±10.98 a 16.93±4.10 a

a, b and c: statistically significantly difference with p value < 0.05.

���� 13      Y"�

6�� �����
���"�"�
������
Table 13. Effect of temperature on arsenic removal.

Arsenic adsorbed on biomass (x100 mg/g biomass)
Temperature

(ºC) B-4 B-7 B-8 B-10 B-13

25 27.95±12.90a 9.08±3.29 a 4.67±3.29 ab 8.32±8.93 a 0.83±2.80 a

30 25.10±0.80 a 13.18±6.82 a 16.83±6.60 b 12.71±7.12 a 2.95±1.37 a

37 18.40±0.20 a 13.19±1.02 a 13.28±3.97 bc 8.18±6.22 a 0.28±2.27 a

45 13.84±2.55 a 7.96±5.37 a 3.87±2.82 c 6.92±9.49 a 4.43±1.70 a

a, b and c: statistically significantly difference with p value < 0.05.
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���� 14      Y"�
�.�.�	"���������F����
���"�"�
������
Table 14. Effect of adsorption time on arsenic removal.

Arsenic adsorbed on biomass (x100 mg/g biomass)
Contact time
(hours) B-4 B-7 B-8 B-10 B-13

2 11.94±9.21 a 5.64±4.84 a 8.38±4.14 a 7.89±4.84 abc 8.03±7.38 a

4 15.30±6.72 a 6.75±3.30 a 12.20±8.31 a 10.44±4.37 abc 5.23±4.12 a

8 11.79±9.21 a 6.72±2.39 a 6.41±0.27a 14.14±0.57 b 5.40±3.31 a

12 27.95±12.90 a 13.18±6.82 b 22.44±2.53 b 12.71±7.12 bc 2.95±1.37 a

16 13.16±1.74 a 9.65±2.07 ab 7.39±3.89 a 3.44±1.63a 6.93±4.70 a

24 15.52±0.45 a 8.02±3.67 ab 3.91±1.31 a 4.57±4.44 ab 10.66±2.02 a

a, b and c: statistically significantly difference with p value < 0.05.

���� 15      Y"�
%	����*��*�������*��
��������
���"�"�
������
Table 15. Effect of arsenic concentration on arsenic removal.

Arsenic adsorbed on biomass(x100 mg/g biomass)Arsenic
concentration

(mM)
B-4 B-7 B-8 B-10 B-13

40 22.14±5.59 b 10.77±4.82 a 12.23±5.21 b 17.98±6.58 b 23.47±0.56 b

60 12.10±2.99 a 8.80±10.03 a 9.91±6.82 a 5.98±3.46 a 11.73±5.76 a

80 9.19±3.80 a 21.49±14.97a 13.81±9.25 ab 6.42±1.79 a 11.64±5.99 a

a, b and c: statistically significantly difference with p value < 0.05.
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���� 16      Y"�
�������(/2
�6"������#��
���"�"�
������
Table 16. Effect of cell concentration on arsenic removal.

Arsenic adsorbed on biomass (x100 mg/g biomass)Cell
concentration

(mg/l)
B-4 B-7 B-8 B-10 B-13

0.5 20.44±5.16 a 31.54±15.95 a 42.60±22.03 a 13.98±4.58 a 19.77±6.34 a

1.0 19.87±7.86 a 24.27±17.52 a 18.20±17.40 a 9.58±7.05 a 16.96±3.00 a

1.5 21.92±7.26 a 10.43±2.96 a 40.26±7.20 a 8.10±1.13 a 17.61±3.94 a

2.0 28.49±5.09 a 29.25±18.62 a 22.06±12.77 a 8.73±6.73 a 18.20±6.64 a

a, b and c: statistically significantly difference with p value < 0.05.
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Table 17. Biosorbent regeneration efficiency (%).

Biosorbent regeneration efficiency (%)
Cycles

B-4 B-7 B-8 B-10 B-13

1 40.63±26.84 a 21.99±12.66 a 21.77±0.81 a 37.62±16.87 a 45.30±27.32 a

2 56.00±28.05 a 79.31±14.11 a 60.77±8.98 a 56.63±13.66 a 73.74±11.42 a

3 26.39±6.07 a 68.28±20.15 a 66.97±11.20 a 59.30±28.00 a 40.55±20.66 a

a, b and c: statistically significantly difference with p value < 0.05.
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Table 18. Arsenic desorption efficiency (%).

Arsenic desorption efficiency (%)
Cycles

B-4 B-7 B-8 B-10 B-13

1 21.76±12.69 a 22.73±13.50 a 29.57±15.50 a 22.90±17.43a 33.57±25.49 a

2 29.11±31.82 a 28.74±18.49 a 28.39±14.73 a 23.71±21.31 a 18.02±5.57 a

3 26.44±17.90 a 38.07±16.92 a 38.44±19.31 a 20.19±18.31 a 22.09±9.74 a

a, b and c: statistically significantly difference with p value < 0.05.
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Table 19. Identification of isolated bacteria (B-7, B-8 and B-10)

Phylogenetic
affiliation

Related species Accession no. Similarity
(%)

Isolated
bacteria

Actinobacteria Microbacterium oxydans strain S28n
Microbacterium sp. B-2033
Microbacterium paraoxydans strain C57-
33
Actinobacterium RG-63
Microbacterium maritypicum strain DSM
12512T

AY509223.1
DQ347557.1
AJ581908.1

AY561622.1
AJ853910.1

97
97
97

97
96

B-7

Betaproteobacteria Achromobacter sp. LMG 5911
Arsenite-oxidizing bacterium BEN-4
Bacterium RRP-E5
Alcaligenes faecalis isolate 5659-H
Alcaligenes sp. isolate 159

AY170848.1
AY027504.1
AJ536691.1
AJ509012.1
AJ002804.1

99
99
99
99
99

B-8

Alphaproteobacteria Ochrobactrum anthropi isolate CLF19
Ochrobactrum cytisi strain 6zhy
Ochrobactrum sp. 1605
Ochrobactrum lupini

Ochrobactrum tritici strain CCUG 29689

AF526523.2
AM411072.1
DQ989292.1
AY457038.2
AM114403.1

97
97
97
97
97

B-10
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TTCGCAGATACGCAGCGTATCATGCAGTCGTACAGGTAGCCGTATATGNTCTGTGGTATCAGTGGCGAA

CGGGTGAGTAACACGTGAGCAACCTGCCCCTGACTCTGGGATAAGCGCTGGAAACGGCGTCTAATACTG

GATATGTGACGTGACCGCATGGTCTGCGTTTGGAAAGATTTTTCGGTTGGGGATGGGCTCGCGGCCTAT

CAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGTCAACGGGTAGCCGTACTGAGAGGGTGACCGGCCA

CACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGGA

AGCCTGATGCAGCAACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTTAGCAGGGAAGA

AGCGAAAGTGACGGTACCTGCAGAAAAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG

GGCGCAAGCGTTATCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCTGCTGTGAAA

TCCCGAGGCTCAACCTCGGGCCTGCAGTGGGTACGGGCAGACTAGAGTGCGGTAGGGGAGATTGGAATT

CCTGGTGTAGCGGTGGAATGCGCAGATATCCAGAAGGAACACCGATGGCCGAAGGCCAAGATCTCTGGG

CCGTTAACTGACGCTGAAGAGCGAAAAGGGTGGGGAGCAAACAGGCTTAGGAGTACCATGGTATGTCCA

CCCCGTAAACGTTGCAGAACTTAGTTCAGGAGTCCAGTCCACTGGGCCATTCCGTGACGCAGCTAACGC

ACTTAAGATCCTCCGAAAATGGGGAGAACGGCACGCAAGGCATTAGAATCAACTGTAACGTCGTGAAGA

CTCACAATCTGCAGGGCAGAGGCAGTAATGAGGTCCAGGACTTCGATCTTGACCAAGACGTGACAGTAT

AGGGGACCTGGGCCAGTAAGTAAATAAGATTTAGGCCAGTCGAGAACATATGGTACAGGGTGGTGGTCA

GAACTTATCTGGGGATGGTTGTATAAGTCGGGCACACGATCTCAACCCGCGAAAGAGGTTGCCAACCAG

AAGTGGTGGGTACTTCACGCAGCCTGCCGGGGTCAATGTAGGAGGAAGGTGGGGAAGATATCAAATCGT

CAGCGCCCCGTAGGAGTAGGGTTCGAGGTATAGTACAATGCGCGGGTGCATGATGATCGCAGAACAGGA

AGGGAGAATGGATCCCAAAGAAGCGCGGTCCCCGTTAGGAATTAGGTCTGCAAATGGGGCGGATCAGAA

GTGCGGATGAATATTGTAACCCCAAGTGGGCACAGGGGATATGAACAGGTTTCCCGGAGTGATACTCAC

GCAACAAGGCAAAGTACTTCAAGCGNGATACANCANGNANNNTTATAGANTTTATCNNGCTCNTTCCTA

GAGTTTTGTATTCTGGG
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Figure 30. 16S rDNA base sequences of isolated bacteria B-7.
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NNCCGATANNNNNNNNGGGATGGCAGCATAACNTGCAGNTCGAACGGCAGCACGGACTTCGGTCTGGTG

GCGAGTGGCGAACGGGTGAGTAATGTATCGGAACGTGCCTAGTAGCGGGGGATAACTACGCGAAAGCGT

AGCTAATACCGCATACGCCCTACGGGGGAAAGCAGGGGATCGCAAGACCTTGCACTATTAGAGCGGCCG

ATATCGGATTAGCTAGTTGGTGGGGTAACGGCTCACCAAGGCGACGATCCGTAGCTGGTTTGAGAGGAC

GACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACA

ATGGGGGAAACCCTGATCCAGCCATCCCGCGTGTGCGATGAAGGCCTTCGGGTTGTAAAGCACTTTTGG

CAGGAAAGAAACGTCATGGGCTAATACCCCGTGAAACTGACGGTACCTGCAGAATAAGCACCGGCTAAC

TACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGC

GCAGGCGGTTCGGAAAGAAAGATGTGAAATCCCAGAGCTTAACTTTGGAACTGCATTTTTAACTACCGA

GCTAGAGTGTGTCAGAGGGAGGTGGAATTCCGCGTGTAGCAGTGAAATGCGTAGATATGCGGAGGAACA

CCGATGGCGAAGGCAGCCTCCTGGGATAACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGA

TTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGCTGTTGGGGCCTTCGGGCCTTGGTAGC

GCAGCTAACGCGTGAAGTTGACCGCCTGGGGAGTACGGTCGNCAAGATTAAAACTCAAAGGAATTGACG

GGGACCCGCACAAGCGGTGGATGATGTGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGA

CATGTCTGGAATTCCGAAGAGATTTGGAAGTGCTCGCAAGAGAACCGGAACACAGGTGCTGCATGGCTG

TCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCTA

CGAAAGGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCAT

GGCCCTTATGGGTAGGGCTTCACACGTCATACAATGGTCGGGACAGAGGGTCGCCAACCCGCGAGGGGG

AGCCAATCCCAGAAACCCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCG

CTAGTAATCGCGGATCAGCATGTCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACC

ATGGGAGTGGGTTTTACCAGAAGTAGTTAGCCTAACCGAAGGGGGCATACCCTGAGTCAGAGCCCTGAN
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Figure 31. 16S rDNA base sequences of isolated bacteria B-8.
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GGGGAGCGCGCTACCTCAGTCAGGCCCGCAGGGGAGCGGCAGACGGGTGAGTAACGCGTGGGAACGTAC

CTTTTGCTACGGAATAACTCAGGGAAACTTGTGCTAATACCGTATGTGCCCTTCGGGGGAAAGATTTAT

CGGCAAAGGATCGGCCCGCGTTGGATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCGACGATCCAT

AGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA

GTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGCCCTAGGG

TTGTAAAGCTCTTTCACCGGTGAAGATAATGACGGTAACCGGAGAAGAAGCCCCGGCTAACTTCGTGCC

AGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGTTCGGATTTACTGGGCGTAAAGCGCACGTAGGCGG

ACTTTTAAGTCAGGGGTGAAATCCCGGGGCTCAACCCCGGAACTGCCTTTGATACTGGAAGTCTTGAGT

ATGGTAGAGGTGAGTGGAATTCCGAGTGCAGAGGCGAAATTCGTAGATATTCGGAGGAACACCAGCGGC

GAAGGCGGCTCACTGGATCCATTAATGACGCTGAGAGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAC

ACCCTGGTAGTGCACGCTCATAAACGATGAATGCTAGCCGTTGGGGAGTATACTATTCGGTGGAGCAGT

TAACGCATTAAACATTCCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGGCC

CGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGCCCTTGCCATACC

GGTCGCGGACACAGAGATGTGTCTTTCAGTTCGGCTGGTCCGGATACAGGTGCTGCATGGCTGTCGTCA

GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCGTTAGTTGCCAGCATTT

AGTTGGGCACTTTAAGGGGACTGCTGGTGATAAGCTGAGAGGAAGGTGGGGATGCCGTCAAGTCTTCAT

GTGCCCTTTCGGGCTGGGCTACACACGCTGCTTCAAAGGTGGTGACAGTGGGCAAGCGACCACGAGATG

TGTGACGCTAATCTAACAATACAGCCATATGCAGTTCTGGATCTGCACATGTGACATACCTGAGACGTG

CCACTGAACGTCCGGAATCGGACTAAGTAATCGGCGTGGATGCACGCAGAAGCTCAGGCGAAGTGCTGT

TTTCCGGGCGTTGTACACACCTCCTGTCACAGCCAAGGGAGCTTGGTCTTACCCTGAAGCGCGTCTGTC

CTAACNCGCAGCGATGCAGGCTGCNCGCTGCGGTACTGTTGCCCCC
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Figure 32. 16S rDNA base sequences of isolated bacteria B-10.




