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Department of Microbiology
MCB 211 Introductory Microbiology
Instructor: Adetunji Charles Oluwaseun, email: adetunji.charles@edouniversity.edu.ng
Lectures: Tuesday, 2pm – 4pm, ML2, Faculty of Science building
Office hours: Tuesdays, 12noon to 1pm (just before class), Office: Room 7, Faculty building

Description: This course; Introductory Microbiology is a foundational course in Microbiology.
The course will expose the students to the fundamentals of microbiology thereby gaining basic
knowledge and skills relevant in the field of microbiology and other related fields. The rudiment
of the field of microbiology will be explored with specificity on microbes. Microbes
(microorganisms) are microscopic organisms which maybe a single cell or multicellular cell
organisms too small to be seen clearly by the unaided eyes. The study of microorganisms is
known as microbiology. They are generally one millimeter or less in diameter. Some other
content that will be carried out includes; Structure, reproduction of representative microbial
genera,Cultivation of microorganisms, Isolation of microorganisms, Nutrition and biochemical
activities of bacteria.
Prerequisites: Students should have knowledge of basic as well as some advance knowledge of
microbiology. They are expected to be familiar with the concepts in theory of microbiology;
distribution and natural habitats of microorganisms and have basic knowledge of elementary
biology. Students should also be familiar with basic concepts of microbial names and taxonomy.
Assignments: We expect to have 7 individual take-home assignments during the period of this
course as well as Mid-Semester Test and a Final Exam. Home works are due at the beginning of
the class on the due date. Home works are organized and structured as preparation and an

important aspect of the continuous assessment for this course as well as final exam, and are
meant to be studying materials

INTRODUCTORY MICROBIOLOGY by Adetunji Charles Oluwaseun is licensed under
a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

There will also be 1 individual class project. The goal of this class project is to assess the
students’ basic microbiological knowledge.

Grading: We will assign 10% of this class grade to home works and 20% for the mid-term test
and 70% for the final exam.

Textbooks: The recommended textbooks for this class are as stated:
Title: Prescott's Microbiology
Authors: Joanne Willey, Linda Sherwood and Christopher J. Woolverton
Publisher: McGraw-Hill, 9th edition

Title: Brock Biology of Microorganisms, 14th Edition
Authors: Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A.
Stahl and Thomas Brock

Title: Microbiology: An Introduction, 12th Edition
Authors: Gerard J. Tortora, Berdell R. Funke and Christine L. Case

Title: Lippincott's Illustrated Reviews: Microbiology, 3rd Edition
Authors: Richard A. Harvey and Cynthia Nau Cornelissen

Title: Microbiology: Principles and Explorations, 9th Edition
Author: Jacquelyn G. Black and Laura J. Black

Lectures: Below is a description of the contents.

History of the Science of Microbiology
The very existence of this microbial world was unknown to man until the invention of
microscope at the beginning of the 17th century. The discovery of the microbial world was by a
Dutch man, Antonio Van Leeuwenhoek (1632-1723). Microbiology is the study of the organism
that is too small to be clearly perceived with the naked eye. Organisms with the diameter of 1mm
(millimeter) or less are called or specified as Micro-organisms. Micro-organisms have a wide
taxonomic distribution. They include- Protozoa, Algae, Fungi, Virus and Bacteria.

Scope of Microbiology
After Leeuwenhoek, in 1723 not much work was done in the microbial discoveries until 1820
when major optical improvement of the then existing microscope was made. This microscope is
called the ‘Compound Microscope’. These improvements were closely followed by exploitation
of the microbial world. This exploitation resulted in a detailed knowledge of the constituent
groups that made up the microbial world by the end of the 19th century.
The science of microbiology has been developing in other ways which led to two main
discoveries.


The Discovery of the roles of Microorganism in the transformation of Matter.

 Louis Pasteur(1822-1895)


The Discovery of Microorganism in Causation of Diseases.

 Agostino Bassi (1773-1856)
 Joseph Lister (1827-1912)
 Miles Joseph Berkeley(1803-1889)

General Characteristics of Microorganisms
Microorganisms have certain unique characteristics which include: Morphological characteristics
(cell shape, size and structure, cell arrangement; presence of special structures and
developmental forms), Chemical composition (chemical constituents of the microbial cells),
Cultural characteristics (nutritional requirement for microbial growth), Metabolic characteristics
(metabolic pathways and activities of microorganisms, chemical reactions and regulation),

Antigens characteristics (distinct chemical components: antigens of microorganisms), Genetic
characteristics (nature of nucleic acid, plasmids and genetic materials of the microorganisms),
Pathogenicity (ability to cause diseases in plants, animals and other organisms) and Ecological
characteristics (distribution of microorganisms in nature, microbial interactions and interaction
with their natural environment).

Sterilization
Sterilization is the process of absolute destruction or inactivation of all living microorganisms
(sporing and non-sporing). Sterilization can be achieved using any TWO physical methods: Dry
Heat and Moist heat sterilization. Both methods are influenced by two key factors: time and
temperature. Consequently, time is inversely proportional to the temperature for sterilization to
be achieved. Basic advantages of sterilization:


Inhibition of infection of man and the environment.



Avoidance of interference from contaminates



Hindrance of food spoilage.

The different methods of sterilization will be explored which include: Dry heat, Red heat,
Incineration, Flaming, Hot air, Infra-red radiation, Moist heat, Tyndallisation, Pasteurization,
Ethylene oxide gas and Ionization radiation etc.

Disinfection
Disinfection is the elimination of disease-causing microorganisms (pathogens) colonizing
materials and surfaces. The substances used for disinfection are called disinfectants or
germicides. The method for disinfection could either be Physical or Chemical. Disinfection is
advantageous as it advert infection by inhibiting the growth of bacteria. The action of
disinfectants could be bactericidal or bacteriostatic. The phenomenon where the multiplication of
the microorganism is inhibited without complete destruction of the pathogenic microorganisms it
is known as BACTERIOSTASIS.

STRUCTURE, REPRODUCTION OF REPRESENTATIVE MICROBIAL GENERA
All living cells have certain features in common. They all are enclosed by a plasma membrane
with cytoplasm held inside. They all contain nucleic acids, ribosomes and membrane transport
mechanisms. Even though all of these things are in common between prokaryotes and
eukaryotes, there are marked differences.
PROKRYOTES
Bacteria are prokaryotes, lacking well-defined nuclei and membrane-bound organelles, and with
chromosomes composed of a single closed DNA circle. They come in many shapes and sizes,
from minute spheres, cylinders and spiral threads, to flagellated rods, and filamentous chains.
They are found practically everywhere on Earth and live in some of the most unusual and
seemingly inhospitable places.
A prokaryote is a simple, single-celled organism that lacks a nucleus and membrane-bound
organelles. the majority of prokaryotic DNA is found in a central region of the cell called the
nucleoid, and it typically consists of a single large loop called a circular chromosome. The
nucleoid and some other frequently seen features of prokaryotes are shown in the diagram below.
Most bacteria are, however, surrounded by a rigid cell wall made out of peptidoglycan, a
polymer composed of linked carbohydrates and small proteins. The cell wall provides an extra
layer of protection, helps the cell maintain its shape, and prevents dehydration. Many bacteria
also have an outermost layer of carbohydrates called the capsule. The capsule is sticky and helps
the cell attach to surfaces in its environment. Typical prokaryotic cells range from 0.1 to 5.0
micrometers (μm) in diameter and are significantly smaller than eukaryotic cells, which usually
have diameters ranging from 10 to 100 μm. Animals, plants, algae and fungi are all eukaryotes.

EUKAROTES
A eukaryote is an organism with complex cells, or a single cell with a complex structures. In
these cells the genetic material is organized into chromosomes in the cell nucleus. Animals,
plants, algae and fungi are all eukaryotes. Eukaryotic cells are usually much bigger than
prokaryotes. They can be up to 10 times bigger. Eukaryote cells have many different internal
membranes and structures, called organelles. They also have a cytoskeleton. The cytoskeleton is
made up of microtubules and microfilaments. Those parts are very important in the cell's shape.
Eukaryotic DNA is put in bundles called chromosomes, which are separated by a microtubular
spindle during cell division. Most eukaryotes have some sort of sexual reproduction through
fertilisation, which prokaryotes do not use. Eukaryotes have sets of linear chromosomes located
in the nucleus and the number of chromosomes is usually typical for each species.
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THE BACTERIA CELL
The most basic thing to discuss about a bacterial cell is its shape. Bacteria come in all sorts of
shapes. Round ones are called Cocci. Then there are Bacilli which are rod shaped cells. A cell
that is sort of round and not quite a rod (something like an oval) would be called a
Coccobacillus. If a rod shaped cell has a bit of a curve to it, like a comma, it's called a Vibrio.
Then there are cells with a corkscrew or even a spring shape which are referred to as a Spirillum
or Spirochete. Making things even more interesting, these cells often times cluster together into
specific patterns that can be seen using a microscope. A pair of cocci are called Diplococci.
Sometimes cocci will form chains e.g. Streptococci. Other times cocci may form clusters which
is a characteristic of Staphylococci. Bacilli may not form any particular pattern but when they do
it often looks like a line linked together to form a chain.

The different bacterial shapes:a. bacillus (rod), b. coccus (spherical), c. spirillum (spiral), d.
spirochaete (corkscrew), e. vibrios (comma), f. chain of cocci, g. cluster of cocci, h. pair of
cocci, i. chain of bacilli
EXTERNAL FEATURES
Bacteria have a number of cell surface components that differ in look and function. Some of
these are for locomotion as bacteria often are found in liquid environments. Others help bacteria

attach to surfaces, while still others are protective in nature. These different structures are
discussed below.

Flagella
Some bacteria have long filamentous appendages sticking out of them called Flagella. These
structures rotate and function as a propeller screw to move bacteria along in liquid environments.
A cell with this ability is said to be motile. Bacteria can have one or many flagella and they can
be located in different patterns around the cell.
The motility provided by flagella allows bacteria to move around in the environment in search of
nutrients. They swim in one direction for a period of time based on the prevailing conditions. If
they're swimming in the right direction, they head that way for a longer period of time. If they
sense they're going the wrong way they reverse the propeller, tumble around and then head out in
a new, random direction. In this way they zig zag around heading ever closer to the most
favorable environment. This type of movement is called a random walk.

Fimbria
These are smaller appendages found all over the surface of some bacteria that allow them to
attach to surfaces. The fimbria will stick to just about anything from other bacteria in biofilms to
surfaces such as epithelial tissue or glass and plastic.

Pili
These are also long appendages like flagella but they have a function more similar to fimbria.
Some pili allow cells to anchor to surfaces like a grappling hook. The most common function of
pili is to connect two bacterial cells together in the process of bacterial conjugation. In this
process bacteria are able to share DNA with each other. This will be discussed further in the
Genetics lesson.

Glycolax
The glycolax layer forms when cells are in harsh environments or when they need to adhere to a
surface. It consists of a matrix of carbohydrates and protein, different species have different
recipes for this material. If a cell has a general layer of this goop that is not particularly well
defined it's called a Slime Layer. A well organized layer of uniform thickness all around is called

a Capsule. Pathogenic bacteria rely on a capsule to protect them from the immune system. It's a
significant defense mechanism our immune system cannot overcome in many cases of serious
illness. While not all pathogens make a capsule, many of the really nasty ones do.

Aside from protection, the glycolax allows bacteria to stick to surfaces and form multi species
collectives with other bacteria leading to the creation of a biofilm. These are very common in
nature where there is a complex interaction going on between all the different species of
organisms present. Biofilms can present some significant health hazards when they form on
implanted medical devices like catheters or heart valves.

a) Flagella b)Fimbria
Cell Wall Structure

c)Pili

d)Glycolax

Bacteria have a unique cell wall structure that helps protect their cellular membrane from
damage in unfavorable conditions. When the conditions (temperature, pH, osmotic pressure)
surrounding the cell are right, the bacteria can survive adequately and carry out its metabolic
activities adequately. The outer structure of the cell needs t be resilient to withstand/resist the
hypotonic environment where they live. Without fortifying the cell membrane, it could burst
under unfavourable condition. Bacteria have a cell wall structure outside of the main plasma
membrane.
Bacteria are surrounded by a layer of Peptidoglycan. This consists of long chains of carbohydrate
units called G and M (the actual names are much harder to remember). These carbohydrate
chains have protein side chains linking them together. This forms a chain link fence type of
structure that surrounds the entire cell.

Gram Positive/Negative
Bacteria have two different types of cells wall structures. One involves a very thick layer of
peptidoglycan, but the other has a very thin layer. In addition, the one with the thin layer of
peptidoglycan has a second cell membrane. This second membrane contains lipopolysaccharide
(LPS) molecules that play a role in disease. They form endotoxin which is released when the cell
is destroyed. Gram positive cells have a thick layer (purple) of peptidoglycan outside the cell
membrane. The gram negative cells have a much thinner (pink) layer of peptidoglycan but this is
reinforced with a second membrane on top of it.

Gram Stain
Though the cell wall structure of a cell cannot be seen with a light microscope, it can be shown
to be either gram positive or gram negative by a simple differential staining technique. We call it
a differential stain because it allows us to see the difference between two options. The stain
process takes advantage of the different thickness of the pepdioglycan layers. Gram positive cells
with a thick layer will trap dye more effectively than a gram negative cell. Thus it is possible to
tell them apart. The Gram stain process is shown below.
The gram positive cell retains the crystal violet stain and is purple while the gram negative cell
would be clear of stain after rinsing with the alcohol. The pink color comes from adding
Saffranin, just to make it show up under magnification. With the gram stain test, the type and
shape of a bacterial cell is known which is the first required in bacterial identification.

INTERNAL STRUCTURES

Bacteria have internal structures that are similar to all living cells but are somewhat different
from eukaryotes. The genetic material for bacteria consists of a single, circular chromosome
rather than the multiple linear chromosomes found in eukaryotes like plant and animal cells.
● Bacteria also have circular bits of DNA called plasmids that are not found in animal cells.
These plasmids contain genes which provides bacteria with genetic advantages such as
antibiotic reisitance. They also harbor unique enzymes or other proteins with
characteristics that may contribute to the pathogenecity of the cell. The genes may code
for some toxin for instance. Plasmids can be shared between cells to conferr these
abilities on other cells through the mechanism of horizontal gene transfer
Another important internal structure present in microorganisms are the ribososmes. Ribosomes
are used to make proteins which are necessary to perform cellular functions. Typically ribosomes
are composed of two subunits: a large subunit and a small subunit. The large and small subunits
form around a messenger RNA to decode the instructions locked in DNA for building a protein.
This occurs when the subunits of ribosomes join together at the point ribosomes attaches to the
messenger RNA during the process of protein synthesis. Ribosomes along with a transfer RNA
molecule (tRNA), helps to translate the protein-coding genes in mRNA to proteins. It is of note
that bacterial ribosomes are not the exact same size and composition as eukaryotic ribosomes.
They are different enough that antibiotics can be used to disrupt the function of bacterial
ribosomes yet leave your eukaryotic ribosomes alone and unharmed.
REPRODUCTION BY MICROORGANISMS
All living things have the ability to reproduce. Reproduction is the process of generating
offspring. There are two main types of reproduction: sexual and asexual. Some organisms
reproduce by only one method of reproduction and others can reproduce using either method.
Microorganisms can reproduce sexually and asexually.
The type of reproduction where cells from only one parent are used, is called asexual
reproduction. Only genetically identical organisms are produced by this type of reproduction. In
evolutionary terms, asexual reproduction came before sexual reproduction. During sexual
reproduction, two cells, one from each parent, fuse to form a new organism.
Archaea and bacteria mostly reproduce through binary fission. Binary fission is a form of
asexual reproduction in which a cell divides into two daughter cells after DNA replication.
Bacteria cannot reproduce sexually, but some types of bacteria exchange their genetic
information in a process called genetic recombination. During this process, two bacteria
exchange their DNA fragments through the following processes:
•by individual contact - conjugation.
•by exposure to DNA of dead bacteria - transformation.

•by exchange of plasmid genes.
•by a viral agent (bacteriophage) - transduction.
Bacteria grow and reproduce very quickly only when conditions are right. Most bacteria prefer
moist, warm surroundings. That is why the human body is their 'favourite' habitat. When
conditions are favourable such as the right temperature and nutrients are available, some bacteria
like Escherichia coli can divide every 20 minutes. This means that in just 7 hours one bacterium
can generate 2,097,152 bacteria. After one more hour the number of bacteria will have risen to a
colossal 16,777,216. That’s why we can quickly become ill when pathogenic microbes invade
our bodies
For these organisms to carry on their life cycles, they must reproduce. Let's look at four methods
microorganisms use for reproduction:
Binary Fission
Binary fission is the simplest type of reproduction. Bacteria use this strategy to divide one cell
into two identical cells. Bacteria have a very basic structure, with a rigid cell wall surrounding a
thin plasma membrane to protect the cell. Inside, the DNA (genetic material) floats around in the
center.
In the first step of binary fission, the DNA duplicates.
Next, the cell starts to elongate and the DNA is moved to either side of the cell.
Once the cell is long enough, a new cell wall forms in the center and two new cells are made.
Binary fission in bacteria

Bacteria divide incredibly quickly using this method, sometimes every twenty minutes. This
strategy allows pathogenic bacteria, like Streptococcus pyogenes, the cause of throat infection, to
quickly colonize a human host.

Fig. Binary fission in Bacteria
Budding
Yeast use a more complicated method, as their cell structure is more complicated than bacteria.
Yeast are called eukaryotic cells, meaning they have a nucleus holding their DNA and lots of
little compartments inside the cell called organelles. During budding a small outgrowth of the
cell appears, like a bud from the main yeast cell. As the bud grows bigger, DNA duplicates
inside the nucleus and the nucleus buds as well, creating a new nuclei in the bud. When the
process is complete, the bud detaches from the main cell and forms a new cell. Yeast can be
helpful to us, such as Saccharomyces cerevisiae, which is used to make beer and bread.
However, some yeast species like Candida albicans can cause illness, like the vaginal yeast
infection.
Budding involves the formation of smaller cells from larger ones. Fragmentation involves
breaking into fragments, each of which then regenerates into a complete organism. E.g.
cyanobacteria

Fig. Budding Yeast
Sexual Reproduction
Sexual reproduction is a form of reproduction where two morphologically distinct types of
specialized reproductive cells called gametes fuse together, involving a female's large ovum (or
egg) and a male's smaller sperm. Each gamete contains half the number of chromosomes of
normal cells. They are created by a specialized type of cell division, which only occurs
in eukaryotic cells, known as meiosis. The two gametes fuse during fertilization to produce DNA
replication and the creation of a single-celled zygote which includes genetic material from both
gametes. In a process called genetic recombination, genetic material (DNA) joins up so
that homologous chromosome sequences are aligned with each other, and this is followed by
exchange of genetic information. Two rounds of cell division then produce four daughter cells
with half the number of chromosomes from each original parent cell, and the same number of
chromosomes as both parents.
Mitosis
During asexual reproduction, the micronuclei undergo mitosis, or cell division in eukaryotes.
Mitosis can be divided into four steps.
Prophase: the DNA condenses into chromosomes inside the nucleus. In most eukaryotes the
nucleus dissolves, releasing the chromosomes into the cell. But, in the ciliates, the nucleus stays
intact.
Metaphase: the chromosomes line up in the middle of the cell.
Anaphase: the chromosomes separate to either side of the nucleus.

Telophase: the micronucleus divides into two new nuclei.
CULTIVATION OF MICROORGANISMS
Microbial Cultivation
When microorganisms are cultivated in the laboratory, a growth environment called a medium is
used. The survival and growth of microorganisms depend on available and a favorable growth
environment. Culture media are the nutrient solutions used in laboratories to grow
microorganisms. Microorganisms growing in or on such a medium form a culture. A culture is
considered a pure culture if only one type of organism is present and a mixed culture if
populations of different organisms are present. For the successful culture of a given
microorganism it is necessary to understand its nutritional requirements and then supply it with
its essential nutrients in the proper form and proportions in a culture medium. The general
composition of a medium is as follows: H-donors and acceptors, C-source, N-source, inorganic
nutrients, trace elements, growth factors, vitamins, solidifying agent, solvent and buffers.
MEDIA CLASSIFICATION
Media can be classified based on consistency, composition and function
According to the consistency three types of media are used: liquid, or broth, media; semisolid
media; and solid media. The major difference among them is that solid and semisolid media
contain a solidifying or gelling agent [such as agar, gelatine], whereas a liquid medium does not.
− Liquid media, such as nutrient broth, tryptic soy broth or glucose broth can be used in studies
of growth and metabolism in which it is necessary to have homogenous media conditions, to
follow optical density, and to allow early sampling for analysis of substrates and metabolic
products. Tubes and flasks with liquid cultures can be incubated with either static or shaken
incubation.
− Semisolid media can also be used in fermentation studies, in determining bacterial motility,
and in promoting anaerobic growth.
− Solid media, such as nutrient agar, are used 1) for the surface growth of microorganisms in
order to observe colony morphology, 2) for pure culture isolation, 3) often in the enumeration
and isolation of bacteria from a mixed population by diluting the original bacteria suspension and
spreading a small inoculum over the surface of the solidified medium and 4) to observe specific
biochemical reactions (extracellular enzymes diffusing away from the colony can be detected as
a result of their action on insoluble substrates present in the agar medium). Solid media can be
poured into either a test tube or Petri dish. If the medium in the test tube is allowed to harden in a
slanted position, the tube is designated an agar slant; if the tube is allowed to harden in an

upright position, the tube is designated an agar deep tube; and if the agar is poured into a Petri
dish, the plate is designated an agar plate.
Media classification based on composition:
− Chemically defined, or synthetic, media are composed of known quantity and quality of pure
chemicals.
A simple non-synthetic medium is capable of meeting the nutrient requirements of organisms
requiring relatively few growth factors where as complex non-synthetic medium support the
growth of more fastidious microorganisms.
Media classification based on function:
− An all-purpose medium, such as Tryptic Soy Agar, supports the growth of most bacteria
cultured in the laboratory. They do not contain any special additives.
− Selective media enhance the growth of certain organisms while inhibiting the growth of others
due to the inclusion of particular substrate. For example, mannitol salt agar is selective for
staphylococci because most other bacteria cannot grow in its high-salt environment. Another
selective medium is brilliant green agar, a medium that inhibits Gram-positive bacteria while
permitting Gram-negative organisms such as Salmonella species to grow.
− Differential media allow identification of microorganisms usually through the (visible)
physiological reactions unique to those bacteria. These media provide environments in which
different bacteria can be distinguished from one another. For instance, violet red bile agar is used
to distinguish coliform bacteria such as Escherichia coli from noncoliform organisms. The
coliform bacteria appear as bright pink colonies in this media, while noncoliforms appear a light
pink or clear. The most practical media are those that both select for and differentiate common
pathogens.
− Enrichment media allow metabolically fastidious microorganisms to grow because of the
addition of specific growth factors. Such a medium provides specific nutrients that encourage
selected species of microorganisms to flourish in a mixed sample. When attempting to isolate
Salmonella species from fecal samples, for instance, it is helpful to place a sample of the material
in an enriched medium to encourage Salmonella species to multiply before the isolation
techniques begin. Enrichment culture is one obtained with the use of selected media.
For anaerobic microorganisms, the atmosphere must be oxygen free. To eliminate the oxygen,
the culture media can be placed within containers where carbon dioxide and hydrogen gas are
generated and oxygen is removed from the atmosphere. Commercially available products
achieve these conditions. Anaerobic jars or chambers can also be used within closed
compartments, and technicians can manipulate culture media within these chambers. To

encourage carbon dioxide formation, a candle can be burned to use up oxygen and replace it with
carbon dioxide
ISOLATION OF MICRORGANISMS
In order to work with microorganisms in the laboratory, it is desirable to obtain them in pure
cultures. Pure cultures of bacteria can be obtained by spreading bacteria out and permitting the
individual cells to form masses of growth called colonies. One can then pick a sample from the
colony and be assured that it contains only one kind of bacteria. Cultivating these bacteria on a
separate medium will yield a pure culture.
Isolation methods. To obtain separated colonies from a mixed culture, various isolation methods
can be used. One is the streak plate method, in which a sample of mixed bacteria is streaked
several times along one edge of a Petri dish containing a medium such as nutrient agar. A loop is
flamed and then touched to the first area to retrieve a sample of bacteria. This sample is then
streaked several times in the second area of the medium. The loop is then reflamed, touched to
the second area, and streaked once again in the third area. The process can be repeated in a fourth
and fifth area if desired. During incubation, the bacteria will multiply rapidly and form colonies.
Other methods include: micromanipulator method, enrichment culture method and serial dilution
method.
NUTRITION AND BIOCHEMICAL REACTIONS
Microbial cell composition shows that 95% of cell dry weight is made up of a few major
elements such as hydrogen, carbon, sulphur, oxygen, phosphorus, iron etc. To obtain energy and
construct new cellular components, organisms must have a supply of the above mentioned
elements such as nutrients. Nutrients are substance used by microorganisms in biosynthesis and
energy production.
MACRO NUTRIENTS
These are required by microorganisms in relatively large amounts. Examples of macronutrients
are carbon, oxygen, sulphur phosphorus, nitrogen and hydrogen which are components of
carbohydrates, proteins and lipids. Others include potassium required by a number of enzymes to
carry out its activities. Calcium (Ca2+) contributes to the heat resistance of bacteria endospores.
Magnesium serves as a co-factor for enzymes with electron carrying proteins while irons are part
of cytochromes and co-factors for enzymes and electron carrying proteins
MICRONUTRIENTS
These are manganese zinc, cobalt, molybdenum, nickel and copper. These are normally part of
enzymes and co-factors. They are also involved in catalysis of reactions and maintenance of
protein structure.

Besides micro and macro nutrients, some organisms may have particular requirements that
reflect the special nature of their morphology or environment. Example, diatoms need silicic acid
to construct their beautiful cell walls. Microorganisms require a balanced mixture of the above
nutrient for balanced growth and metabolism.
NUTRITIONAL TYPES OF MICROORGANISMS
In addition to carbon, hydrogen, and oxygen all organisms require sources of energy and electron
for growth. For carbon sources we have autotrophs and heteroterophs. Chemotrophs obtain
energy from oxidation of chemical compound other organic or inorganic. Electron sources,
litotrophs, use reduced inorganic substances as their electron source. Organotrophs extract
electrons from organic compounds.
Four major nutritional classes based on their primary sources of carbon, energy and electrons.
1) Photoautotrophs: source of energy (light) source of electrons (inorganic hydrogen electrons),
carbon source (CO2). Example , algae, purple and green sulphur bacteria, cyanobacteria.
2) Photoorganotrophs: source of energy (light), source of electron (organic hydrogen), carbon
source (organic carbon source). Example, purple and green non-sulphur bacteria.
3) Chemolithotrophs: source of energy (chemical energy source), source of electron (inorganic
electrons), carbon source (CO2). Example: sulphur oxidizing bacteria
4) Chemoorganoheterotrophs: carbon source (organic carbon source), electron source (organic
hydrogen), energy source (chemical energy). Example : protozoa, fungi.

The most common nutritional types of microorganisms are the photoautolithotrophs and the
chemoorganoheterotrophs.
Assignment
Discuss biochemical reactions of microorganisms

Question
1. List several ways in which microbes affect our lives
2. Define microbes
3. Who designed the nomenclature system by which each living organism is assigned two
names?
4. When using two italicized names to describe a living organism, what are the two words?
5. List the three domains of the 3-Domain system which classifies all organisms
6. How are bacteria differentiated between the domains Bacteria and Archaea?
7. Define RNA
8. Define autotroph
9. List types of autotrophs
10. Define heterotroph
11. List types of heterotrophs
12. Define decomposers

13. List types of decomposers
14. List the types of microorganisms
15. List the three major basic shapes of bacteria
16. Most bacteria have these aspects
17. What can bacteria use for their nutrition?
18. what is binary fission?
19. Archaea have these aspects
20. Types of Archaea include
21. Fungi have these aspects
22. List two types of Protista
23. Aspects of Protozoa
24. Aspects of Algae
25. What is the importance of observations made by Hooke?
26. What is the importance of observations made by Leeuwenhoek?
27. Define spontaneous generation
28. Define biogenesis
29. Identify the contributions to microbiology made by Pasteur
30. Identify the importance of Koch's postulates
31. Explain how Pasteur's work influenced Lister and Koch
32. Identify the importance of Jenner's work
33. Identify the contributions to microbiology made by Ehrlich
34. Identify the contributions to microbiology made by Fleming
35. Define bacteriology, mycology, parasitology, immunology, virology
36. Explain the importance of recombinant DNA technology
37. What is Cell Theory?
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