1/12/2019

1.

MICROORGANISMS
AND
MICROBIOLOGY

Dosen Pengampu:
Prof. Dr. Wignyanto, MS
Dr.Ir. Nur Hidayat, MP
IrniaNurika, STP, MP, PhD.
Sri Suhartini, STP, M.Man Env, PhD
Suprayogi, STP, MP, PhD
Vita Rizky Permatasari, STP, MP

Teknologi Industri Pertanian
Fakultas Teknologi Pertanian
Universitas Brawijaya
2018/2019

Microbiology





is the study of microorganisms. Microorganisms are all singlecelled microscopic organisms and include the viruses, which
are microscopic but not cellular.
is about microbial cells and how they work, especially the
bacteria, a very large group of very small cells that,
collectively, have enormous basic and practical importance.
is about diversity and evolution of microbial cells, about how
different kinds of microorganisms arose and why. It is also
about what microorganisms do in the world at large, in soils
and waters, in the human body, and in animals and plants.
One way or another, microorganisms affect and support all
other forms of life, and thus microbiology can be considered
the most fundamental of the biological sciences.

The Historical Roots of Microbiology
 Antoni van Leeuwenhoek (1632–
1723)
Antoni van Leeuwenhoek was the
first to describe bacteria. Van Leeuwenhoek’s
microscopes were crude by today’s standards,
but by careful manipulation and focusing he
was able to see bacteria, microorganisms
considerably smaller than molds (molds are
fungi). He discovered bacteria in 1676 while
studying pepper–water infusions. Drawings of
some
of
van
Leeuwenhoek’s
“wee
animalcules,” as he referred to them, are
shown in Figure 1, and a photo taken through
such a microscope is shown in Figure 2.

Figure 1.
A replica of
Antoni van
Leeuwenhoek’s
microscope

Figure 2.
Even from these
simple drawings
we can
recognize
several shapes
of common
bacteria: A, C, F,
and G, rods; E,
cocci; H,
packets of cocci.
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The Historical Roots of Microbiology
 Louis Pasteur(1822-1895)
• discovered fermentations
• discovered anaerobic life
• sterilization, pasteuratization
• vaccination (smallpox)
• isolation and identification of
causers of some infection diseases

The defeat of spontaneous generation: Pasteur’s
swannecked flask experiment.
In (c) the liquid putrefies because microorganisms
enter with the dust.

The Historical Roots of Microbiology
 Robert Koch (1843-1910)
 solidifying of liquid cultivation media
(gelatine, agar)
 construction of Petri dish
 new cultivation media
 colouring of bacteria by aniline
colours
 isolation and identification of causers
of cholera, anthrax and tuberculosis
Robert Koch’s drawings of Mycobacterium tuberculosis.

(a) Section through infected lung tissue showing cells of M. Tuberculosis (blue). (b) M.
tuberculosis cells in a sputum sample from a tubercular patient. (c) Growth of M.
tuberculosis on a glass plate of coagulated blood serum stored inside a glass box to prevent
contamination. (d) M. Tuberculosis cells taken from the plate in part c and observed
microscopically; cells appear as long cordlike forms. Original drawings from Koch, R. 1884.

The Historical Roots of Microbiology
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Transition into the
twentieth Century

As microbiology moved into the twentieth century, its initial
focus on basic principles, methods, and medical aspects broadened to
include studies of the microbial diversity of soil and water and the
metabolic processes that organisms in these habitats carried out. Two
giants of this era included the Dutchman Martinus Beijerinck and the
Russian Sergei Winogradsky.
Beijerinck and Winogradsky studied bacteria that inhabit soil and
water. Out of their work came the enrichment culture technique and the
concepts of chemolithotrophy and nitrogen fixation.

Transition into the
twentieth Century

The major subdiciplines of
microbiology

Microorganisms as Cells
A basic tenet of biology is that
the cell is the fundamental unit of life.
A single cell is an entity isolated from
other such entities by a membrane;
many cells also have a cell wall outside
the membrane (Figure 1).
Figure 1. Bacterial cells and some cell structures.
(a) Rod-shaped cells of the bacterium

Heliobacterium modesticaldum as seen in the

light microscope; a single cell is about 1 m in
diameter. (b) Scanning electron micrograph of
the same cells as in part a showing flagella,
structures that rotate like a propeller and allow
cells to swim. (c) Electron micrograph of a
sectioned cell of H. modesticaldum. The light
area is aggregated DNA, the nucleoid of the cell.
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Microorganisms as Cells
Properties of Cellular Life

Microorganisms as Cells
Cells as Biochemical Catalysts and as
Genetic Entities

The catalytic and genetic functions of
the cell.
For a cell to reproduce itself
there must be energy and precursors for
the synthesis of new macromolecules,
the genetic instructions must be
replicated such that upon division each
cell receives a copy, and genes must be
expressed (transcribed and translated)
to produce proteins and other
macromolecules.
Replication,
transcription, and translation are the
key molecular processes in cells.

Pengelompokan Mikroorganisme
• Bakteri
• Archae
• Kapang
• Protozoa
• Alga
• Virus
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Aktivitas Mikrooganisme
• Makanan: kerusakan dan manfaat
• Kesehatan: penyebab penyakit, probiotik
• Pertanian: penyebab penyakit, manfaat
• Lingkungan: biodegradasi dsb
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