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INTRODUCTION 
 

The archaea is phylogenetically distinct from
and three basic phenotypes are recognize
halophilic, and sulfur-dependent thermophilic
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notrophic sulfur reducing were isolated and screened by hum
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Microbial population plays 
biosphere, particularly in the
biotransformation and biogeo
minerals like humic acid in the
including prokaryotes and e
associations with each other 
actively. Interestingly, Archae
processes are transformations
minerals. Microbes have a vari
changes in the cell wall mod
change based on the mineral di
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biogeochemical cycles for met
elements in biomass, soil, rocks
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defined as microorganisms and their extracellular products are 
associated with a substratum (McFeters, 1984). 
Chemotaxonomic procedures such as cell wall analyses have 
not been widely used in the identification of methanogens. 
Cell wall composition (pseudomurein, protein, 
heteropolysaccharide) can be used to assign as isolate to 
family and in some cases genus level (Balch et al., 1979), but 
a more detailed analysis of each cell wall type would be 
required for this approach to be of general use at genus and 
species level. Typically  20-30%  of  membrane  associated  
protein  is  soluble  in  water  and  is  loosely associated. The 
other 70-80% is tightly bound to the membrane, often 
spanning both sides.  
 
These  proteins  are  also  often  amphipathic  molecules  
(contain  both  hydrophobic  and hydrophilic portions) with 
stretches of hydrophilic amino acids and stretches of 
hydrophobic amino acids. The humic acid transforms from 
hydrophilic to hydrophophic region of cell wall. 
Interestingly, metal element goes oxidized into the cell wall 
region of the electron donor to changes color for the cell 
morphology.  Most of them are placed in the membranes so 
that the hydrophobic amino acids associate with the lipids in 
the membrane and the hydrophilic amino acids are outside 
the membrane interacting with either the cytoplasm or the 
periplasm contains the majority of purple bacterium is  G- 
bacteria.  It is extremely diverse, embracing heterotrophs, 
chemolithotrophs, and chemophototrophs.  Some genera are 
anaerobic; others are aerobic. The purple non sulfur bacteria 
is generally photoheterotrophic and anaerobic. Some are 
photo lithotrophic and it use molecular hydrogen. Others using 
sulfide are elemental S as the electron donor, with CO2 as 

the source of cell carbon. Most species, however, are 
intolerant to Sulfide even at low concentrations; they depend 
on sulfate for their cell S. The purple non-sulfur bacteria are 
widely distributed in waters and moist soils.  Six genera are 
recognized; Rhodospirillum, Rhodopila, Rhodobacter, 
Rhodopseudomonas, Rhodomicrobium, and Rhodocyclus. Also 
included in the purple bacteria and of great importance in 
ecosystem process are the nitrifying bacteria and the Fe and 
Mn oxidizers. 
 

Methanogenic soil microbes reducing Sulphur compounds 
 

Archaea are separable from bacteria both by their molecular 
phylogeny and by their phenology. Taxonomically the 
Archaea are divided into two kingdoms and five subgroups. 
In general the archaea are tolerant in extremely harsh 
environments.  Cell membranes of archaea are unique.  Their 
branch-chained, either-linked lipids differ greatly from those 
of all other life forms. The basic structure is a 5-C isoprene 
unit. These are linked to form chains of up to 20 C 
sometimes as many as 40 C chain.  Chains are either linked 
to glycerol, not steer linked as in bacteria and eucarya.  
Halophiles have glycerol diether units; methanogens have 
mixed glycerol- diether and diglycerol-tetraether units. In 
thermophilic archaea, the tetra ether membrane is 
predominant. Soil microbes, bacteria, archaea, and fungi play 
diverse and often crucial roles in these ecosystem services. 
The vast metabolic diversity of soil microbes means their 
activities drive or contribute to the cycling of all major 
elements (e.g. C, N, P), and this cycling affects the structure 

and the functions of soil ecosystems as well as the ability of 
soils to provide services to people. Thermococcus and 
Pyrococcus are very similar except for a difference in their 
growth temperatures. Thermococcus grows optimally at    
83°C and Pyrococcus grows at 100°C. Both are obligate    
anaerobes and chemorganotrophs, using sugars and complex 
carbon compounds and reducing S0 to H2S. Cells can initiate 

growth in the absence of S0 but H2 accumulates and inhibits 

further growth. 
 
Methanogens 
 
Anaerobic methanogens are unique in their ability to produce 
CH4 as a metabolic product. Methane emissions occur from 

swamps, marshes, and marine sediments; from the intestinal 
tracts  and  rumens of  animals;  and  from  sludge  digesters  in  
sewage  plants.  In sewage digesters  methane  is  produced  in  
such a quantity that it is commonly harvested  for commercial 
use. Emissions from natural sources escape to the atmosphere. 
Methanogens do not use sugars as a source of cell C. Carbon 
dioxide is commonly using the C source. The C atom of CO2 
sub is reduced to CH4 by electrons derived from hydrogen. 
 

Thermophiles 
 
The extreme thermophiles are Thermococcus, Archaeoglobus,      
Thermoplasma, and Pyrococcus.  Archaeoglobus is  strictly 
anaerobic and  chemorganotrophic,  catabolizing sugars and 
simple peptides, using sulfate as the electron acceptor, 
reducing it to sulfide. Thermoplasma is facultative anaerobic 
and grows best at pH 1.5 and 60°C.  Aerobically it grows 
poorly on sugars.  The genus does not have an external cell 
wall in the cell membrane. 
 

MATERIALS AND METHODS 
 

Site description and sampling 
 
The sewage samples were collected from different localities 
of all over the urban area of Tamil Nadu. The places where 
the test are carried outs are Perambalur, Madurai, 
Tiruchirappalli, Tirunelveli, Nagarkovil, Salem, Coimbatore, 
Chennai North, Chennai South, Kadalur, Neivally, and 
Krishnagiri. 
 
Humic acid 
 
Humic acid is biopolymers that are formed besides other 
humic substances (fulvic acid, humin) during the degradation 
of biological material to supply with appropriate electron 
donors, during the cell division of bacterial colonies. Soon 
after their discovery by the German chemist Karl Franz 
Achard (1753-1821), humic acids were recognized as general 
and essential constituent of agriculturally utilizable soils. 
 

Growth medium 
 

Methanogen organisms were grown in typical composition 
medium, by using different supplementation such as acetate, 
lactate and humic acid in (Table-1). The essential chemical 
compound  supplementation  was  Cysteine  hydrochloride,  
0.027  g;  0.1%  resazurin  with sodium acetate 0.041g; 
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supplementation -2 sodium lactate 11.2ml
supplementation 1 and 2 with 0.001% Humic 
ORGANICS; CAS: 68131-04-4, New Jerse
media.    Cysteine hydrochloride was adde
and the pH was adjusted to 7.5. After st
autoclave, the pH was 7.0±0.1 (Bryant
Methanobacterium strain was a gift 
University, Tiruchirappalli, and Tamil N
methanogen organisms were isolated from 
sludge obtained from an anaerobic sewage di
identified on the basis of micro and macrosc
methane production, and the substrates utiliz
for methane biosynthesis. 
 
Archaea build upon the similar structures as
but they build them from different chemical 
instance, the cell walls of all bacteria contain the 
peptidoglycan. Archaeal cell walls do 
peptidoglycan compound, though some spe
similar one. The cell walls of archaea bacte
from those of eubacteria. Archaebacteria
composed of different polysaccharides a
pseudomurin and no peptidoglycan. Humic subs
acid) represent the main carbon reservoir 
estimated at 1600 x 101 g C. Due to their
reductive and oxidative reactions, sorption, 
transport of pollutants, minerals and traceele
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Colonies of methanogen bac
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3a-e). Other potential effec
communities are structure stabili
in  size  or  abundance of some m
unavailable nutrients (thus 
buffering pH (Mackowiak et al
2007). Additionally, HAs ma
direct application of urea and
soil bacteria or fungi.  
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Identification of methanogen bacteria by s
of humic acid 
 
Colonies of methanogenic bacteria isol
identified with petri plates by taking advant
and  green  fluorescent  pigment  peculiar  to 
group of bacteria which was found in 
humic acid (AGROS ORGANICS; CAS: 
Jersey, USA). Cheeseman et al. (1972) re
M.o.H. synthesizes a low-molecular weight 
which in the oxidized form fluoresces when
wave of ultraviolet rays. During active meta
20 exists in the oxidized form (A. M. Rob
communication). F420 is cell bound, a
fluorescence is confined to the colony. The l
F420 in the cell and its high extinction coeffici
to determine whether it could be visualize
strain M.o.H. There was ample F420 to pe
observation of the methanogenic colonies wh
petriplate have florescence blue and gree
Fluorescence due to F420 is typically blu
readily distinguishable from the plate. 
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This is carbon containing organic molecule as electron donar 
and acceptor in cell wall metabolism of methanogenic 
organism (Fig. 5) 
 

Functions of anaerobic microbes 
 

There are three types  of  functions  in   anaerobic   microbes   
under the humic acid supplementation (1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Why color changes take place in bacterial morphology? (2)  
Why become farmer/nursery people using organic/sewage 
compost? And (3) given the reasons for bacterial function and 
uptake of plant system. Interestingly, electron donor and 
acceptor for the metabolic enzyme activity due to the function 
of cell wall membrane to express the color pigmentation of 
blue and greenish of all methanogenic bacterial colonies. 

 
 

Fig. 5. Dramatically the H
2 electron donor to induce the activity of metabolic enzyme binding and non - binding site of the cell wall under 

the supplementation of humic acid 
 

Table 2. Isolation of methanogen bacteria from sewage samples of urban area of Tamil Nadu city and calculate the percentage of 
bacterial population 

 

S.No Sources of sample Dilutio n Factor 

10
- 7

 

Number colonies/plate 
CFU/ml

3
 

Percentage of methanogenic 
bacterial colony 

Color of the 
colony 

(Blue/greenish 
blue) 

Place Code Methan 
ogen 

Other 
colonies Total No. 

Colo nies 
% of Methanog 

en. colonies 

1 Perambalur PLR- 
001 

10
- 7 14±001 33±001 

3.5 x 10 
7
 

47 29.7 14±001 

2 Madurai MDU- 
021 

10
- 7 19±001 19±001 

3.5 x 10 
7
 

38 50.0 19±005 

3 Trichy TRI- 
103 

10
- 7 15±003 22±005 

3.5 x 10 
7
 

37 40.5  
12±003 

4 Tirunelveli TRE- 
004 

10
- 7 10±002 29±002 

3.5 x 10 
7
 

39 25.6 8±003 

5 Nagarkovil NGK- 
005 

10
- 7 29±003 18±001 

3.5 x 10 
7
 

47 61.7 19±003 

6 Salem SLM- 
011 

10
- 7 19±001 12±002 

3.5 x 10 
7
 

31 61.2 12±001 

7 Coimbatore COag- 
019 

10
- 7 18±004 19±005 

3.5 x 10 
7
 

37 48.6 11±002 

8 Chennai North MDN- 
003 

10
- 7 21±001 24±003 

3.5 x 10 
7
 

45 46.6 15±005 

9 Chennai South MDS- 
004 

10
- 7 20±002 19±002 

3.5 x 10 
7
 

39 51.28 18±001 

10 Kadalur KAD- 
005 

10
- 7 26±003 19±002 

3.5 x 10 
7
 

45 57.7 18±001 

11 Naively NVL- 
006 

10
- 7 33±002 33±002 

3.5 x 10 
7
 

66 50.0 28±002 

12 Krishnagiri KRG- 
01 

10
- 7

 
27±001 20±001 

3.5 x 10 
7
 

47 57.5 10±001 

    ** indicate more than 5 times experiment was continued using humic acid supplementation. 
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Although, farmer and nursery people were used as compost 
routinely, because of compost have rich in humic content 
naturally for the formation of  biological, physiological, and 
geologically changes the pyramid compound by oxidation 
and reduction. The microbes utilize metabolic compound 
and changes and expression of enzyme molecule blue/greenish 
pigmentation. 
 
Conclusions 
 
According to the system described it offers a number of 
practical advantages in culturing methanogenic bacteria. Media   
are prepared by standard aerobic methodology, thus 
eliminating time-consuming anaerobic preparation methods. 
Special culture techniques are not required, and additional 
sensitivity and speed are gained by superior visibility and 
accessibility of colonies in high-density cultures. The use of 
ultra-blue light fluorescence and green fluorescence selection 
also increases speed and sensitivity. The methanogenic 
organisms grow rapidly and are detectable sooner than by roll 
tube methods. Standard genetic procedures such as replica 
plating can be used to study these organisms. It has been our 
experience that all fluorescent colonies have been 
methanogenic and all no fluorescent colonies have been non-
methanogenic. However, the possibility exists that there are 
methanogenic bacteria that have no F420 or only low levels, 
or, conversely, that there are non-methanogenic bacteria that 
exhibit similar ultraviolet fluorescence. Fluorescence is 
presumptive evidence for methanogenic bacteria, but definitive 
proof requires further characterization of molecular assay. 
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