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Abstract 

Bacteria are slightest original, simple, 

unicellular, prokaryotic and microscopic organisms. 

But these creatures cannot be considered with naked 

eyes since of their minute structure. Soin search for 

the information about the structure and alignment of 

bacterial cells, cell biologist used light microscopes 

with a arithmetical opening of 1.4 and using 

wavelength of 0.4μm parting But there are still 

definite cellular structures that cannot be gotten done 

naked eyes, and for them electron microscope is 

used. There are convinced bette rkinds of light 

microscope which can be incorporated to increase 

their determining power. Hence microscopy is 

playing a crucial role in the field of bacteriology. 
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I. INTRODUCTION 

To become acquainted with the world of 

bacteria similar small creatures, actual real and 

progressive technique is compulsory. The size of 

bacteria varieties between 0.5 - 5.0 micrometer in 

length, the smallest of them are associates of 

Mycoplasma which events 0.3 micrometers. 

Education of morphology and physiology of bacteria 

is named bacteriology which contains a big group of 

classically unicellular prokaryotic and eukaryotic 

bacteria extensively dispersed in air, water, soil etc. 

and so bacteriology needs numerous varied methods 

and tools. Microscopy is a countless attainment in 

this respect . Microscopy promises to be appreciated 

tool for identifying and measuring the bacterial cell 

exteriors. The creation of the microscope unlocked 

the door to additional world for scientists to permit 

finished to look at creatures or things too minor to be 

seen by the naked eye. The practical idea of using 

microscopes for the education of such minor models 

like bacteria etc. is supposed to be microscopy. 

Bacteriology as well as microscopy goes similar side 

by side. Microscopy in the field of bacteriology 

includes bright field, dark field, Atomic Strength 

Microscopy, SEM, TEM, etc. Microscopy verified as 

a boon to find and identify causal bacteria and 

examine models to diagnose disease in organism. 

Microscopic detection of organism stained with 

dissimilar antibodies branded with glowing dyes or 

additional markers has showed to be very valuable 

for exact identification of bacteria. Now in this 

chapter we have reviewed around dissimilar 

microscopic methods to study morphological as well 

as physiological characteristic of numerous bacterial 

straining. Electron microscopy exceeds the use of 

light microscopy due to high resolution control and 

later transmission electron microscopy develops 

significant to invention number of bacterial cells and 

their biomass. New progressions in microscopy main 

to the creation of Atomic Power Microscopy and 

Scanning Investigation microscopy which is 

developing from a qualitative imaging device to 

measurable probe of communication forms to 

characterize the goods and function of unicellular 

prokaryotes. Atomic power microscopy overcame the 

test of sample preparation by using connection mode 

AFM to study cell development and division of 

AFM. 

 
FIG 1 Bacteria cells 

 

II. MICROSCOPY 

Microscopy is the procedural field of by 

microscopes to opinion examples and substances that 

cannot be gotten with the unassisted eye. Microscopy 

is altogether around seeing, and seeing things with 

better knowledge and insight. Microscopy is based on 

two major principles: 

 

1) Determination and determining power Resolution 

and resolving power of a microscope is definite as the 

smallest distance by which 2 points necessity be 

separated in command for them to be apparent as to 

isolated point some what than a attached image. 

2) Exaggeration Linear magnification mentions to the 

ratio of image length to object length restrained in 

planes that are perpendicular to the visual axis. A bad 

value of linear exaggeration signifies an reversed 

image. Longitudinal intensification signifies the issue 

by which an image growths in size, as measured 

lengthways the optical axis. There are three well-

known branches of microscopy: optical, electron, and 

scanning investigation microscopy.  

3)Conventional optical microscopy uses an 

instrument containing of one or more lenses that 

produce an inflamed image of anthing placed in the 

focal plane of lens. Its resolution edge for submicron 

elements is within notice ablelight i.e. 400 to 700 nm. 
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Optical microscopy is appropriate to detect crystal 

morphology and symmetry as well as classifying 

phase, purity and homogeneity. Electron microscopy 

has long been predictable as a key method in 

microbiology to clarify cell surface ultra structure.  

4)Optical and electron microscopy include the 

deflection, reflection, or refraction of electromagnetic 

radiation/electron beams interrelating with the 

specimen, and the following group of this scattered 

energy or additional signal in instruction to create an 

image. This procedure may be approved out by wide-

field irradiation of the model (for instance standard 

light microscopy and broadcast electron microscopy) 

or by scanning of a fine beam over the example (for 

example confocal laser scanning microscopy and 

scanning electron microscopy).  

5)Since of the minor size of microorganisms, the 

physical possessions of their exteriors have been 

problematic to study with conventional approaches of 

microscopy hence there is obviously essential for 

novel, nondestructive tools accomplished of 

searching single cell exteriors at high resolution. 

Through the last years, atomic force microscopy 

(AFM). 

             6)The greatest new advance method in AFM 

is described the use of power distance based 

knowledge to concurrently image the structure and 

maps the biophysical possessions of biological 

examples at the Nano scale range. 

 

 

 
Fig 2 Microscopy 

 

III. BACTERIOLOGY 

The branch of biology that agreements with 

the study of morphology, physiology and cytology of 

bacterial straining is said to be bacteriology. The 

opening of bacteriology paralleled the growth of 

microscopy. The new methods of bacteriological 

methods begin in 1870-85with the outline of the use 

of stains and by the detection of the technique of 

separating combinations of organisms on plates of 

nutrient media solidified with gelatin or agar. 

Bacteria are prokaryotes and must no nucleus, rather 

there is a genetic material limited to an area of 

cytoplasm called nucleoid.  

 

 

 
 

Fig 3 Molecular Expression in Microscopy 

 

 

 

 
Fig 4 Bacteriology Method 

 

Prokaryotic cells do not essential cytoplasm 

units such as mitochondria and lysosomes. These 

cells deviate in trouble and henceforth bacteria are 

separated into two major groups, the gram negative 

and gram-positive organism, which replicates their 

cell wall assembly. Gram-positive bacteria is 

temperately dense and uninspired shields peptidogly 

can which comprises 50% of major component but 

have no lipid and regularly no protein content, 

accessory polymers similar technic acid are 

covalently connected to peptidoglycan. On the novel 

hand, gram-negative cells comprise of a pair of 
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membrane with thin central layer of peptidoglycan. 

The external membrane comprises lip polysaccharide 

as well as lipids and proteins. LPS is situated wholly 

in the outer leaflet, lipid embedded in the membrane, 

polysaccharide protruding.  

 
A. Microscopic Study of Bacteria 

The typical composite microscope has 

objective that face downwards and choice up light 

that is transmitted complete the biological specimen 

on the microscope slide. This is dissimilar from the 

tissue culture microscope that is complete 

particularly for watching cell cultures grown in petri 

dishes. This kind of microscope has inverted 

objectives that are below the petri dish and face 

upward to the Petri dish where the culture first begins 

to grow. Together use communicated light 

microscopy where the light is approved done the 

specimen. Extra procedures of watching bacteria and 

culture smears may involve the use of the phase 

contrast microscope. Using stage is often the 

technique of choice when it is wanted to not stain the 

fresh bacterial strain. 

 

 
Fig 5Untethered Liposomes and Bacteria Tethered 

Liposomes Microscopic Study. 

 

(A) Rh-SUVs, (B) Rh-LUVs, and (C) Rh-GUVs. (D) 

Optical and fluorescence micrographs of motile 

bacteria, (E) Rh-SUVs attached bacteria (F) Rh-

LUVs attached bacteria and (G) Rh-GUVs attached 

bacteria. Scale bar for (A–C) is 10 μ m. Scale bar for 

(D–F) and G is 1 μ m.   

 
B. Sample Preparation for the Study through 

Microscope 

Living bacteria are tough to observebelow 

microscope straightfor the aim that they are of very 

lesser dimensions and maximum bacteria are 

colorless hence there is greatestessential to 

makebacterial examples in such a methodso as to 

make them noticeable under microscope. 

 

1) Fixation 

It is the first step in example preparation and 

takes the aim of conserving tissue in its original state. 

Specimens for light and electron microscopy are 

usually fixed with a solution covering chemical that 

crosslink maximum proteins and nucleic acid. 

Fixatives are acids and aldehydes such as acetic acid, 

picric acid, formaldehyde, and glutaraldehyde. OsO4 

vapors used for preparing examples for SEM 

analysis. 

 

 
                       Fig 6 Process Fixation 
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2) Staining 

Greatest biological materials display little 

distinction with their near by except they are strained. 

In the instance of light microscopy, difference can be 

improved by using colored stains which selectively 

absorbed definite wavelength. Specimens for light 

microscopy are marked to imagine the structural 

features. Numerous chemical stains bind to exact 

molecules current in the specimen. For example, 

hematoxylin, bind to simple amino acid (lysine and 

arginine) of dissimilar proteins, while eosin binds to 

acidic particles such as DNA and lateral chains of 

aspartate and glutamate). Though unstained, 

amorphous, frozen-hydrated units deliver a correct, 

high-resolution demonstration of living material, the 

observation of unstained frozen-hydrated Specimens 

affords a unique technique for the measurement of 

thickness. 

 

3) Washing 

Later staining the example is washed by 

numerous buffer answers exactly, like washing with 

double purified water or in a 1% solution of 

ammonium acetate. Additional technique for washing 

the models for dark field microscopy practices non 

foaming spray-on glass cleaner such as Bon-Ami, 

which is wiped off with flesh after a few seconds, to 

be as operative as acid washing process. 

 

 

 

 

 

 

 

 

 

 

 

 

4) Dehydration 

Later fixing and washing the specimens are 

dehydrated by quantity of alcoholic sequence. 

Dehydration is finest achieved in enclosed wide-neck 

containers to accommodate the filters. The specimens 

are dehydrated finished a classified ethanol sequence 

(20 40,60, 80, 95, 100, 100, 100% ethanol) on a 

gradually affecting motivated rotary table. Short, 5 – 

10 min, intermissions are adequate to dehydrate 

numerous filters in a vial. Lastly, the filters are 

critical-point dried. The filter gathering chief wet all 

the time. It might be transported actual briefly onto a 

part of filter paper to drain remaining complete 

ethanol earlier critical-point drying. 

 

IV. CONCLUSIONS 

Since the opening of microbiology by the 

discovery of bacteria, a novel era of microscopic 

method takes also been established. Because it cannot 

be probable to detect such a minor creatures similar 

bacteria finished our naked eyes. Before castoff 

microscopes were modest light microscope but there 

derived a lot of trouble in detecting submicron 

subdivisions finished light microscope and later that 

electron microscopy derived into being which taken 

revolutionized the microbial biosphere with the 

identification of nuclear element of bacterial cells. 

Later that additional advance method called Atomic 

force   Microscopy  

 

Over came by all the trouble in the study of 

ultrathin structures of bacterial cells as it could 

deliver real time insituquantitative morphological 

information. Much new microscopic methods are 

Epifluorescent Microscopy, Scanning Laser Confocal 

Microscopyetc. The change between dissimilar 

microscopic methods is built on basis of transmission 

on the object. 

 

FIG 7 Microscope Preparation 
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