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CHAPTER - 1 

MICROSCOPY 

Microscopy is the science of constitution and structure of metals and alloys, and 

at the light optical level it is concerned with proportions, distributions, and 

dispersions of phases in microstructures. 

Because, most of the microorganisms are colorless and so smaller in size that 

they cannot visible through naked eye. Through the microscopy, we can improve 



our ability to observe microorganism with the help of magnifying power and 

resolution power of microscope. 

1. Light Microscope:-There are a variety of light microscope such as- 

I: Bright field microscope 

II: Dark field microscope 

III: Phase contrast microscope 

IV: Fluorescence microscope 

Modern microscopes are compound microscopes. They can magnify the images 

formed by the objective lens further enlarged by one or more additional lenses. 

I. Bright field microscopy: - This is an ordinary microscope because it forms 

the dark image against the brighter background. The path of light through 

microscope is as such that the objective lens formed an enlarged image 

within the microscope and this enlarged image is further magnified by eye 

piece. The enlarge specimen image appears to like just beyond the stage 

about 25cm away .The total magnification is calculated by multiplying the 

objective and eye piece magnification together. For example- If a 45x 

objective lens used with a 10x eyepiece than overall magnification of 

specimen image becomes 450x. 

II. Dark field microscopy:- 

 

 

 

 

 

 

 

 

 

 

 



 

Fig: - The condenser lens system of dark field microscopy 

With the help of dark field microscope leaving on unstained cells can be 

observed. A hollow cone of light is focused on a specimen in such a way 

that unreflected rays do not enter the objective lens. Only light that has 

been reflected or refracted by specimen forms an image. The field 

surrounding a specimen appears black while the object is illuminated 

brightly because a background is dark that’s why it is called dark field 

microscopy. 

III. The phase contrast microscope: - Unpigmented living cells are clearly 

visible with the help of phase contrast microscope. A phase contrast 

microscope can converts slight difference in refractive index and cell 

density into easily detected variation in light intensity. 

 



 

 

Fig: - The optics of phase contrast microscopy 

Phase contrast microscopy is especially useful for studying microbial motility, 

determining the cell shape and detecting bacterial component such as endospore 

and inclusion bodies. The condenser of a phase contrast microscope has an 

annular stop and opaque disc with a thin transparent ring which produces a 

hollow cone of light. As this cone passes through a cell some light rays are bent 

due variation in density and refractive index within the specimen and are retarded 

by about 1/4 wavelength. The deviated light is focused to form an image of the 

object. Undeviated light rays strike a phase ring in the phase plate a special 

optical disc if the phase ring is constructed in such a way that undeviated light 

passing through it is advanced by ¼ wavelength then the deviated & undeviated 

waves will cancel each other when they form an image. This type of microscopy 



is called phase contrast microscopy. Color filters are often used to improve the 

image. 

IV. Fluorescence microscope:- 

 

Fig: Fluorescence microscope 

The fluorescence microscope exposes a specimen to uv or blue light to 

form an image of the object with the resulting fluorescent light.  

A mercury vapour arc lamp or other source produces an intense beam and 

heat transfer is limited by a special heat filter. The light passes through an 

exciter filter that transmit only the desired wavelength. A dark field 

condenser provides a dark background against which the fluorescent object 

glow usually the specimen have been stained with dye molecule called 

fluorochrome. That fluorescent brightly upon exposure to light of specific 

wavelength. The microscope form an image of fluorochrome labeled 

microorganism. A barrier filter remove remaining uv light that can damage 

the viewer’s eyes. And it can also filter some blue and violet light which 

can reduce the clarity of image. The fluorescence microscope has become 

an essential tool in medical microbiology and microbial ecology. 

 

Principle of fluorescence microscopy:- The microscope produce an image 

from light that passes through specimen. An object can also be seen 

because it emits the light and this is basis of fluorescence microscopy. 

When some molecule absorbs radiant energy, they become excited and 



latter on release much of their trapped energy in the form of light. Any light 

emitted by excited molecule will have a longer wavelength then the 

radiation originally absorb. Fluorescent light is emitted very quickly by the 

excited molecule as it returns to its trapped energy and returns to a more 

stable state. 

E α ν α 1/λ 

TRANSMISSION ELECTRON MICROSCOPE (TEM):- 

The resolution limit of any light microscope is about 0.2µm, because 

bacteria are usually around 1µm in diameter only their shape and measure 

morphological features are visible in the light microscope. The detail 

internal structure of larger microorganism also cannot be stayed by light 

microscopy. 

Figure: An overview of TEM 

The detail internal structure of microorganism can be effectively studies by 

electron microscope increases with a decrease in the wavelength of light 

while electron beams behave like radiation and can be focused on much 

more as light in a light microscope. The TEM has a practiced resolution 

nearly thousands time better than light microscope. In TEM, electron 

illuminate the specimen, the microscope resolution is enormously increased 



because the wavelength of radiation is about 0.005 nm. With the help of 

TEM, image can be 1000 times better than light microscope. A modern 

TEM is complex in structure. In TEM, heated filament in the electron gun 

generates a beam of electron that is then focus on specimen by condenser 

lens. Since, electrons cannot pass through a glass lens electromagnets called 

magnetic lens are used to focus of light beam. 

The column containing lenses and specimen must be under high vacuum to 

obtain a clear image because electrons are deflected by collision with air 

molecule. The specimen scattered electron beam passing through it and the 

beam is focused by magnetic lenses to form an enlarge and visible image of 

specimen on fluorescent screen. A denser region in specimen scatters more 

electrons and therefore appears darker in image. In contrast, electron 

transparent region are brighter in image. The screen can also be more and 

photographic film can be captured to form record. 

SCANNING ELECTRON MICROSCOPE (SEM):- 

SEM has been use to examine the surface of microorganism in great detail. 

In SEM, differs from other microscope introducing an image from electron 

emitted by object’s surface rather than from TEM. 

 

Fig: SEM 

The SEM scans in narrow, trapped electron beam back and forth over the 

specimen. When the beam strikes a particular area of specimen, surface 

atom discharges a tiny shower electron called secondary electron. These are 

trapped by detector. Secondary electron entering the detector strikes a 

scintillation causing it to emit light flashes. These light flashes converts to 



an electrical current by photomultiplier. The signal is send to cathode ray 

tube and produces an image like TV picture. 

The number of secondary electron reaching the detector depends on the 

nature of specimen surface. When the electron beam strikes a raised area, a 

large number of secondary electron enters the detector while fewer 

electrons can be emitted by depression in the surface of specimen. Thus, 

raised area appears lighter non the screen while depression are darker on 

the screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER – 2 
 

EXPERIMENTS OF PASTEUR 

 

LOUIS PASTEUR showed that lactic acid fermentation is due to a 

microorganism. He also shows that microorganism do not arise by 

spontaneous generation. Later on LOUIS develop anthrax and rabies 

vaccine. He also gives the GERM THEORY and process of pasteurization. 

The steps of Pasteur’s experiment are given below: 

1. Pasteur prepared a nutrient broth similar to the broth used in soup. 

2. Next, He placed the equal amount of the broth into two long necked 

flasks. He left one flask with straight neck. The other, he bent to form S-

shape. 

3. Then, he boiled the broth in each flask to kill any living matter in liquid. 

The sterilized broths were then left to sit at room temperature. He left both 

the flask containing sterile broth exposed to the air. Both the flask remains 

open mouthed. 

4. After several weeks, Pasteur observed that the broth in straight necked 

flask was discoloured and cloudy. While the in curved necked flask had not 

changed. 

5. Pasteur concluded that germs in the air were able to fall unobstructed 

down the straight necked flask and contaminate the broth. While in the 

other flask germs are trapped in its curved neck. Thus preventing them 

from reaching the broth. Hence, there is no any change of colour and no 

cloudiness in broth which is in curve necked flask. 

Pasteur break the curved neck of flask in which no any organism growth 

occur. After breaking the neck of S-shape curved necked flask. He found 

that, after some time, the microbes grow in this flask. 



 
Fig: Steps of Pasteur’s experiment 

By this experiment, Pasteur concluded that without any organism, there is 

no possibility to grow the newer organism. This theory is considered as 

GERM THEORY which is just contrast to SPONTANEOUS 

GENERATION THEORY. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CHAPTER – 3 
 

STERILIZATION: Methods (Dry heat, Wet heat, Radiation & 

Chemical etc.) 

 

Sterilization is a process by which all living cells viable spores, viruses and 

other microorganisms are either destroyed or removed from an object or 

habitat. A sterile object is totally free from viable microorganism, spores 

and other infectious agents. The chemical used for sterilization process is 

called STERILENT. It contrast disinfection is the killing inhibition or 

removal of microorganisms that many cause disease. Disinfectants are 

agents usually chemical used to carry out disinfection. A disinfectant 

cannot necessary sterilized an object because viable spores and few 

microorganism may remain alive (e.g. phenyl). 

 Senitization: In senitization, the microbial population reduced to such a 

level that are considered safe for public health, but senitization cannot 

make the object totally free from microbes (e.g. harpic ). 

 Heat sterilization – 

(i) Wet heat sterilization: boiling water and fire is used for sterilization 

& disinfection. Moist heat (wet heat) kills viruses, bacteria and fungi. 

Approximate condition for moist heat killing are as follows-: 

Organism        Vegetative cell                              Spores 

1. Yeast       5 min at 50
0 
to 60

0
C                 5 min at 70

0 
to 80

0 
C 

2. Moulds   30 min at 62
0 
C                                  30 min at 80

0
C 

3. Bacteria  10 min at 60
0 
to 70

0
C     2 to over 800 min at 100

0
C 

4. Viruses                                                              30 min at 60
0
C 

Exposure to boiling water for 10 min is sufficient to destroy 

vegetative cell and eukaryotic spores but the temperature of boiling 

water is not enough to destroy bacterial endospore that’s why boiling 

water is used for disinfection but cannot used for sterilization. Heat is 

useful in controlling microorganism. The lowest temperature of which 

a microbial suspension is killed in 10 min is called thermal death 

point. TDT is the shortest time needed to kill all organisms in a 

microbial suspension at a given specific temperature and under 



defined condition. The decimal time reduction is (D-value) required 

for life to drawn by one growth cycle bacteria. Moist heat sterilization 

is must be carried out in moist condition and temperature about 

100
0
C. This is called moist sterilization with the wet sterilization 

process, bacterial endospore become destroyed at 100
0
C and for wet 

sterilization. It is necessary the presence of saturated steam under 

pressure, it is also called steam sterilization. Autoclave is used for 

steam sterilization. 

 Pasteurization:- Many substances such as milk are treated with 

controlled heating at temperature below the boiling point and this 

process is known as pasteurization and this is developed by Louis 

Pasteur(1860). 

Milk can be pasteurize by two ways- 

An older method and recent method. In older method milk is held at 63
0
 

C for 30 minutes. On the basis of these two methods the pasteurization 

can be categorized into two types-: 

(a) Flash pasteurization: Also called high temperature short term 

(HTST) pasteurization. It consist of quick heating to about 70 to 

72
0
 C for 15 second followed by rapid cooling. 

(b) Ultra high temperature sterilization (UHI): In this process 

products are heated at 140
0
 to150

0
C for 1 to 3 second. The milk 

processed by UHI method may remain as such for two months 

without refrigeration. 

 

(ii) Dry heat sterilization: This is sterilization of object in absence of 

water. The object to be sterilizes by dry heat or placed in an oven at 

160
0
 to170

0
C for 2 to 3 hours. Microbial death apparently results from 

the oxidation of cell constituents and denaturation of proteins. Dry 

heat air is less effective than moist heat. Hence the duration of dry 

heat treatment is more than wet heat treatment. For ex- spore of 

clostridium bacteria are killed in 5 minutes at 121
0
 C by wet heat but 

it takes 2 hours at160
0
C with dry heat to become killed. Advantage of 

dry heat is that it does not corrode glass wares and metal instrument 

and it can be used to sterilize powder oils and similar items. 



(iii) Radiation sterilization: U.V radiation around 260nm is lethal but 

does not penetrate glass, water and other substances very effectively. 

U.V radiation is a ionizing radiation and is an excellent sterilizing 

agent. U.V lamps are available for water treatment because pathogen 

and other microorganism are destroyed when thin layer of water 

passed under U.V lamps. Other ionizing radiation such as gamma 

radiation and x-rays are also excellent sterilizing agent because they 

penetrate deep into the object. This ionizing radiation will destroy 

bacterial endospore and vegetative cell of both prokaryote and 

eukaryote. Gamma radiation from cobalt 60 is used in cold 

sterilization of antibiotics, hormones and plastic disposable supplies 

such as syringe. Gamma radiation also used to sterilize meat and other 

food products. 

(iv) Chemical sterilization: Many different chemicals are available for 

use as sterilizing agent and each has its own advantage and 

disadvantages. A chemical sterilizing agent should have effectiveness 

against a wide variety of infectious agent such as bacteria, fungi, 

viruses etc. Chemical sterilizing agent must have two specific 

feature:- 

 They must be toxic for infectious agent. 

 They should not be toxic to people corrosive for common 

material. 

 Practically the balance of both characteristics in a sterilizing 

agent is hard to achieve. 

 The disinfectant should be stable upon storage should be 

soluble in lipid and water for penetration in microorganism and 

have a low surface tension. The property and uses of several 

group of chemical sterilizing agent and antiseptic are going on 

examine. There are following mean chemical sterilizing agent- 

1. Phenolic 

2. Alcohols 

3. Halogens 

4. Heavy metals 

5. Aldehydes 

1. Phenolic: - Phenol was the first widely used antiseptic 

and disinfectant. Phenols and phenolics (phenol 



derivative) such as crysol, xylanols & orthophenyl 

phenol. 

2. Alcohol: - Alcohol is among most widely used sterilizing 

agent. They are bactericidal and fungicidal but not 

sporisidal. Alcohol are killed some lipid containing 

viruses. Two most popular chemicals (alcoholic 

sterilizing agent are ethanol & isopropanol 70 to 80% 

concentration). Alcohol kill the microorganism by 

denaturating protein and by dissolving membrane lipids. 

3. Halogen: - A halogen is any of five element (F, Br, I, Cl, 

At). Halogen exists as diatomic molecule in the Free 

State and form salt like compound with sodium and other 

metals. Among the halogen chlorine is an excellent 

sterilizing agent because it is effective on various 

microorganisms. Cl is used as disinfectant the water 

supply and also utilize in laboratory and household 

disinfectants. 

4. Heavy metals:-The ions of heavy metals such as Hg, Ag, 

Zn, Cu, are used as germicides heavy metal combined 

with protein and inactivate them. They may also 

precipitate cell protein and thus by inactivating protein 

content of cells. Heavy metals can destroy 

microorganism. 

5. Aldehyde:- There are two aldehyde – 

1. Formaldehyde 

2. Glutaraldehyde 

Which are highly reactive molecules both of these aldehyde combined with 

nucleic acid and protein and inactivate them by cross linking and alkylating the 

molecules. Both of these aldehydes are sporisidal and can be used as effective 

chemical sterilizing agent. Glutaraldehyde usually destroys the microorganism 

about ten minutes but may require 12 hour to destroy microbial spores. 

Sterilizing gases: - Ethylene oxide gas is an excellent sterilizing agent which can 

destroyed both microbes as well as their spores. Ethyl oxides kill microbes by 

combining with cell protein. It is an effective sterilizing agent because it rapidly 

penetrates packing material even plastic raps. 



Unit – II 

Chapter – 1 

PPLOs- 
Pleuro pneumonia like organism [ Mycoplasma]- 

This is smallest known aerobic prokaryotes. 

 Cell wall absent. 

 Discovered by Louis Pasteur in 1843. 

 It is also known as amylase. 

 M-los( molecule like organism). 

 Nocard & Roux (1898). 

 Obtain the pure culture of mycoplasma. 

 Which contain serum? 

 Mycoplasma present in hot water spring and also present in soil, sewage 

water as different substances animals and plants. 

Structure of mycoplasma- 

 

Fig: electron micrograph of cell of mycoplasma 

 Cell wall absent that’s why, it is highly blastic and deformable. These are 

irregular and variable in shape. Cocoid cell – granular, pear shape, cluster 

like, ring like and may be filamentous (branched or unbranched). 

 Diameter is 0.3- 0.9macrometer (µm). Small cell passes trough different 

filters due to blastic nature. These are intermediate of virus and bacteria. 

 Cytoplasm contains ribosomes and nucleoplasm like structure. Genetic 

material composed of  both DNA and RNAin smallest and lowest amount. 

DNA is 14% and RNA is about 8%. 

 G+C cotent is 23-40%. 



 These are gram negative and stain slowly on non- exposure to dyes. 

 These are non motile, if it is motile then gliding moments occur. 

 Reproduce by budding or binary fission. 

 These are sensitive to onitetracycli, streptomycin, chloramphenicol and 

insensitive to methicilin and penicillin. 

 Nature of mycoplasma: Without presence of living tissue, it can grow in 

medium. Biochemically, they are more close to bacteria than virus. 

 Cultivation of mycoplasma containing protein steroids, phospholipids, 

mucin and nucleic acid. 

 There are mainly two types of mycoplasmas 

1. Aerobic              2. Obligate anaerobic 

1. Obligate anaerobic: They requires extract for cholesterol for their 

growth at 36-37
0
C. 

2. Aerobic: This mycoplasma required 20% horse serum in medium. 

 On solid medium, colonies of mycoplasma have characteristic ground from 

a thickened centre like a delicate fried egg. 

 Mycoplasmas produce disease in plants and animals by upsetting hormonal 

balance. This inbalance expressed in form of  symptoms such as dwarfness, 

 Loss of apical dominance, enlargement of floral buds. Micoplasmal 

diseases dispersed by insect vectors. 

Genome of mycoplasma:- one of the smallest genome is found in 

mycoplasma which is about 5-10×10
8
Dalton , G+C content ranges from 23-

41%. 

Complete genome of mycoplasma genetorium  (580 kb) is sequenced which 

is about 580kb long and appears to have 482 genes. 

It seems that not so many genes are required to sustain a free living 

existence of mycoplasma. In genome in mycoplasme pneumonae, 0.8 

million base pair has been sequenced. This pathogen survive as parasite. 

Metabolism of mycoplasma:- It is not unusual. They are difficient in in 

several biosynthetic sequences and often requires steroids fatty acids, 

vitamins, amino acid, purine & pyrimidine. Mycoplasma’s needing steroids 

incorporate them into plasma membrane. 

Disease cause by mycoplasma:- 

i) Contagious: Contagious Bovine pleuropneumonia in cattles and 

chromic respiratory disease in chicken. 

Bunchi top of papaya which is groom of legume, little lymph of brinjal and 

yellow dwarf of potato. 

 

 



BACILLUS BACTERIA:- 

 Most commonly found bacteria having rod shaped structure often called 

Bacillus. Bacillus megatorium is a typical example of bacteria with the rod 

shaped. 

 Bacilli differ considerably in their length and width ratio. The shape of rods 

end often varies between species and may be flat, rounded, cigar shaped 

and bifurcated. Although, many rods occur singly but they may remain 

together after division to form pairs or chain e.g. B.megatorium is found in 

long chains. Bacteria can assume a great variety of shapes among which 

Bacillus have its own importance. In the second addition of Bergay’s 

mannual , a large variety of gram positive bacteria gathers into one class, 

called Bacilli.Bacilli are categorized into two orders: 

1. Bacillales 

2. Lactobacillales 

Within these two orders, there are 16 families and around 59 gram possitive 

gene representing all types of bacteria with different shape. 

Order – Bacillales 

Family -Bacillacae 

Genus- Bacillus 

The genus Bacillus contains gram positive, endospore forming, 

chemohetrotrophic rods that are usually motile and flagellated. It is aerobic or 

some time facultative anaerobics. Recently, it has discovered that r-RNA 

sequence deta have been use to devide genus Bacillus into atleast 5 separate 

lines. They are differing in their G+C content. The 4.2 million base pair 

genome of Bacillus subtilis has been sequenced. 

#. Characteristics of members of class Bacillus: 

S.N

. 

Genus Dimensions or 

Morphology 

G+C 

content 

O2 

requirem

ent 

Distinguishing 

characteristics 

1. Bacillu

s 

straight rods &  

Peritricus 

32- 

69% 

Aerobic or 

facultative 

aerobic 

Forms endospores and 

chemoorganotrophic in 

nature. 



2. Entero

coccus 

spherical or 

ovoid cells. 

These 

are exist in pair 

or in chain 

nonsporin 

   

      

      

Bacillus is probably the most common form of bacteria. These are rod shaped, 

cylindrical or elongate. 

The cells of bacteria in class of bacilli may be motile or nonmotile. Rods may 

have rounded or blunt ended, some are very short and almost indistinguishable 

from spherical bacteria. 

An average bacillus is about 1.5 µm in length and 0.5 µm in diameter.e.g.-

Bacillus anthracis, Lactobacillus, B.fastidius ,B.polymyxa etc. The bacillus 

bacteria are classified into two groups on the basis of their arrangement 

1.Diplobacillus                                                                                   

2.Streptobacillus                                                                                          Bacillus 

bacteria occur  in pairs,they are called Diplobacillus. E.g.- Corynebacterium  

diptheriae (diplobacillus). The bacilli bacteria of this group , occur in long chain 

e.g. – Mycobacterium tuberculosis. 

Coccus or Spherical Bacteria:- Spherical or ellipsoidal bacteria in shape, are 

called COCCI. They measure 0.5 – 2.25µm in diameter. They are non-motile , 

atrichus & often occur in chains or in clusters of variable size and shape. On the 

basis of the arrangement and the number of cells in clusters, the cocci are 

classified into following six groups: 

1. Micrococci : when cocci occurs singly, they are known as micrococci. Eg. 

Micrococcus cerolyticus. 

2. Diplococci : when cocci occur in pairs. E.g Diplococcus pneumonia. 

3. Streptococci:when cocci occur in long chain. E.g Streptococcus lactis 

4. Tetracocci : when cocci occur in group of 4 cells, they are shaped to be 

tetracocci. E.g Neisseria. 

5. Staphylococcus: an irregular group of many spherical bacteria are called 

staphylococci. E.g Staphylococcus albus. 

6. Sarcinae: when spherical bacteria devide in 3 planes in a regular pattern, 

producing a cuboidal arrangement of cells they are said to be sarcinae. E.g 

Sarcinae  leutia. 



Spiral or helical bacteria:- These are slightly larger and elongated spiral rods 

spirullum(plural form of spirilla). A spirullum  has more than one turn of 

helix. It is about 1.5µm in length. These bacteria has more than one flagella on 

both sides or at each pole. They usually occur in singly or in small chains but 

are rarely found in groups e.g. – Spirullum undulum . Decide the upper 

mensions morphological types, bacteria also occurs in following  shapes – 

Vibriose , filamentous pleomorphic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER-2 

Concept of Stains 

Staining: There are two types of staining: 

1. Basic stain 
2. Acidic stain 

1. Basic stain: Methylene blue, Crystal violet, Saffranin etc. is basic stain 

which has positive charge groups. 

2. Acidic stain: Eosin, rosebengol and Acid fuschin are acid stain which have 

negatively charged group and they bind to positively charged cell structure. 

There are following types of staining: 

1. Simple staining 

2. Differential staining 

3.Specific structure staining 

1. Simple staining: In simple staining, a single staining agent is used. Simple 

staining value lies in its simplicity & use. Basic stains like crystal violet, 

methylene blue, are frequently used to determine the size, shape & 

arrangement of bacteria. 

2. Differential staining: This type of staining, divide bacteria into separate 

groups depending upon staining properties. The gram staining is the best 

example of differential staining. 

Gram staining: In the first step of gram staining procedure, a smear is 

stained with the basic stain Crystal violet (the primary stain). It is followed by 

the treatment with iodine solution which is functioning as Mordent i.e. the 

iodine increases the interaction between the cell & the stain. So that the cell is 

stained more strongly. The smear is next decolorized by washing with 95% 

ethanol or acetone. ` 

This step generates the difference between gram +ve and gram –ve bacteria , 

because after washing with ethanol, gram +ve bacteria retain the crystal violet 

where as the gram –ve bacteria loss their crystal violet and become colorless. 

Finally, the smear is counter stained with a simple basic dye (basic stain) 

different in colour from crystal violet. Saffranin is the most common counter 



stain which colours gram –ve bacteria pink to red and leaves gram +ve 

bacteria dark purple. 

Acid – Fast staining: - It is the another important differential staining. A few 

species particularly those in microbacterium , do not bind simple stain & must 

be stained by a strong treatment i.e. the heating with a mixture of Basic 

fuschin & Phenol. This is also called Ziel-Neelsen method. Basic fuschin has 

penetrated the cells of bacteria & stain the wall of bacteria. This is due to the 

point high lipid content of the cell wall of bacteria. 

Specific structure staining: Many special staining procedures have been 

developed to study the specific bacterial structure. Negative staining is one of 

the most widely used staining procedures for specific structure of bacterial 

cell. In this method, bacteria are mixed with Nigrosin dye (India ink) and 

spread out in the thin film of a slide. 

After air drying, bacteria appear as lighter bodies in the middle of a blue- 

black background. This result comes because Nigrosin dye cannot penetrate 

either the bacterial cell or its capsule. 

Endospore staining: Endospore staining is done by two procedures; 

i)Negative staining 

ii) Schaeffer-Fulton procedure 

i) Negative stain: Endospore morphology and location is vary with species of 

microorganism. This is the very piculian feature for identification of 

endospores. Endospores may be spherical to elliptical and either smaller or 

larger than diameter of parent bacterium. They can be observe with the phase- 

contrast microscopy by negative staining. 

Schaffer- Fulton method:  in this method, first, endospore stained by heating 

bacteria with malachite green (basic) which is very strong stain that can 

penetrate endospores. After malachite green treatment the rest of the cell is 

washed with water and counter stain with saffaranin. This technique yields a 

grill endospore wresting enough pink cell. 

Flagella staining:  Flagella are verifying and thread like orgenelles. They can 

only be seen using electron microscope. To observe with light microscope. It 

is must to increase, thickness of flagella. For increasing the thickness, 

tanicacid and potassium alum is used as mordant which increase the thickness 

of flagella by coating them. After treatment with mordant flagella are stained 

with pararosaalanine or basic fuschin. Flagella staining procedure provide 



taxonomically valuable information about the presence and distribution 

pattern of flagella. 


