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MICROBIOLOGY -INTRODUCTION TO MICROBIOLOGY,
The First Observations
Robert Hooke-(1665)-CRUDE MICROSCOPE-smallest life , he called them cell or small boxes

improved version of microscope with double lenses, clear image visualisation became possible, he saw clear individual cell

theory of hook “all living thing compose of cell”

 Anton van Leeuwenhoek  was firs who observe live  microorganisms  through  the  magnifying lenses  of more  than  400 microscopes he  constructed
in 19th century ,  life could arise spontaneously from nonliving mailer; they  called this hypothetical process spontaneous  generation.
 Italian physician Francesco Redi  (1668)-maggots did not arise from decaying meat.

 Redi  filled  two jars with decaying meat.
1st --->was  left unsealed; the  flies  laid their  eggs  on the meat,  and  the  eggs  developed into larvae.

2nd ---> jar was sealed, and because the  flies  could not lay  their  eggs  on  the meat,

no maggots appeared.
 Redi's antagonists were not  convinced;
they claimed that fresh air was needed for spontaneous generation.
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So Redi set  up  a second experiment,  in  which he covered a jar  with  <l  fine net instead  of  sealing it. No larvae appeared  in the  gauze covered jar, even though air  was  present. Maggots appeared only when  flies  were allowed to leave their  eggs  on the meat
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

spontaneous  generation  of  microorganisms seemed to be strengthened  in  1745, when John Needham, an Englishman, found that even after he heated nutrient fluids

(chicken  broth  and  corn  broth) before  pouring  them into covered flasks, the cooled solutions  were  soon  teeming with microorganisms. Needham  claimed that microbes developed spontaneously from the fluids. 
Spallanzani, an Italian scientist, suggested that microorganisms from the air probably  had  entered  Needham's solutions after they were boiled.
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Spallanzani showed that nutrient fluids heated  after being sealed  in  a  flask did not develop microbial growth.
[image: image3.emf]
Needham responded  by  claiming the "vital force" necessary for spontaneous generation  had  been destroyed by  the  heat and was kept out  of  the flasks by the seals.
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Spallanzani's observations  were criticized  on  the  grounds  that  there was not

enough oxygen  in  the scaled flasks to  support  microbial life.
This intangible "vital  force" was given all  the  more credence shortly after Spallanzani's  experiment, when Ant on  Laurent Lavoisier showed the importance  of  oxygen to life.
********************************************************************** 

==============================================================
                       The Theory  of  Biogenesis

the issue was unresolved until 1858,

to be continued........
[image: image5.emf]German  scientist Rudolf Virchow challenged the case for spontaneous generation with the concept  of  biogenesis.
Ihe claim that living cells can arise only from  preexisting  living  cells.  Arguments about spontaneous generation continued until 1861
This issue was resolved  by  the French scientist Louis Pasteur,
With a series  of  in genious  and  persuasive  experiments,

Pasteur demon stated  that microorganisms are present  in  the

air  and  can  contaminate  sterile solutions,  but  that air itself does not  create microbes.
1st---->   
 He filled several short-necked  flasks with beef  broth  and  then boiled their contents. Some were then left open  and  allowed to cool.  In  a  few  days,  these flasks were  found to be contaminated with microbes. The  other  flasks,  scaled after boiling, were free  of  microorganisms. From  these results, Pasteur reasoned that microbes in the air were the agents responsible for contaminating nonliving matter such  as  the broths  in Needham's  flasks.
2nd  ----->>>>
Pasteur next placed  broth  in open-ended,  long-necked  flasks and  bent the necks into S-shaped curves.
The  contents  of  these flasks were then boiled  and  cooled.
 The broth in the flasks did not decay and showed no signs of  life,  even after months.

  Pasteur's unique design allowed air to pass into the flask,but the curved neck  trapped  any airborne microorganisms that might  contaminate  the broth.
 (Some  of  these original vessels are stilt on display at the Pasteur Institute in Paris)
[image: image6.emf]
For about 60  years,beginning with the work of Pasteur, there was

an explosion of discoveries in microbiology. The period from 1857

to  1914  has been appropriately named the Golden Age of Microbiology. 
***************************************************************** 
During this period,  rapid advances, spearheaded mainly by Pasteur and Robert  Koch, led  to  the establishment of  microbiology as a science. 

Discoveries during these years (1857-1914)

· agents of many diseases

· role  of  immunity

· preventing and curing disease

·  chemical activities  of  microorganisms

· improving the technique of microscopy & culturing microorganisms

· developed vaccines and surgical techniques

                         ***************************************************  

         Fermentation  and  Pasteurization
  Pasteur found instead that microorganisms called yeasts convert the sugars to alcohol in the absence of air. This process, called fermentation 
Souring and spoilage are caused by different

microorganisms called bacteria.  In  the presence of air, bacteria change the alcohol into  beverage into vinegar (acetic acid).
Pasteur's solution  to  the spoilage  problem was to heat  the beer  and wine just enough  to  kill  most  of  the  bacteria that caused the spoilage. The  process, called  pasteurization
is now commonly used  to  reduce spoilage and kill potentially harmful bacteria  in  milk  as well as in some alcoholic drinks. Showing the connection  between spoilage  of  food  and microorganisms was a major  step toward establishing the relationship between diseaseand  microbe s.
some part is missing
Application of microbiology                                                               
Denim  blue  jeans have  become increasingly  popular  ever  since  levi

Strauss and Jacob Oavis first made them  for California  gold miners in 1873.  Now, companies that manufacture blue jeans are turning to microbiology to develop environmentally sound production methods  that minimize toxic wastes and the costs associated with treating I Ollie wastes. Moreover. microbiological methods can provide abundant.renewable raw materials.
Stone  Washing                                                                                    
A  softer denim,  called  was introduced in the  1980s.  The fabric is not

really washed with rocks. Enzymes, called cellulases, from  Trichoderma  fungus are used to digest some  of  the cellulose in the cotton, thereby softening  it  Unlike many chemical reactions,  enzymes usually operateat  safe temperatures and pH. Moreover. enzymes are proteins,  so  they are readily degraded for  removal from waste water.
Fabric                                                                                                   
Colton production requires large tracts  of land, pesticides, and fertilizer.  and the crop

yield depends on the weather. However. bacteria can produce both cotton and polyester with less environmental impact. Gluconacetobacter xylinus  bacteria make cellulose by attaching glucose units to simple chains in the outer membrane of the bacterial cell wall.  The cellulose microfibrils are extruded through pores in the outer membrane. and bundles of microfibrils then twist into ribbons.
Bleaching                                                                                               
Peroxide is a safer bleaching agent than chlorine and can be easily removed from

fabric and waste water by enzymes. Researchers at Novo Nordisk Biotech cloned

a mushroom peroxidase gene in yeast and grew the yeasts in washing machine conditions.  The yeast that survived the washing machine were selected as the peroxidase producers.
Plastic                                                                                                                                                                                    
microbes can even make plastic zippers for the jeans.

Over 25 bacterial make polyhydroxyalkanoate (PHA) inclusion granules as a food reserve . PHAs are similar to common plastics , and because they are made by bacteria , they are readily degraded by many bacteria . PHAa could provide a biodegradable alternative to conventional plastic, which is made from petroleum 
Indigo                                                                                                                          
chemical synthesis of indigo requires a high pH and produces waste that explodes in contact with air ,conversion of the bacterial by-product indole to indigo from a soil bacterium,  Pseudomonas putida, into  Escherichia coli  bacteria,  which then turned blue.
                                Microorganisms classification
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******************************************************* 
[image: image10.emf]  The rod-shaped bacterium Haemophilus influenzae, one of the bacterial causes of pneumonia
[image: image11.emf]  Mucor,  a common  bread  mold ,  is  a  type  of  fungus.  When  released  from sporangia,  spores  that land on a favorable surface  germ  mate  into  a network  of  hyphae  (filaments )  that  absorb  nutrients.
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  An  amoeba,  a protozoan , approaching a food particle.
The  pond  alga ,  Volvo x
 Several  human  immunodeficiency  viruses  (HIVs ). the causative  agent of  AIDS,  budding  from a CD4  + T cel l.
Bacteria :--->
 (singular: bacterium), simple single unicellular organism is called as bacteria 
bacteria cell is called as prokaryotes (prenucleus)
bacteria appear in many shapes and size
Bacillus  (bit-sil'lus) (rodlike )

 Coccus (kok'kus)(spherical  or  ovoid)

 Spiral  (corkscrew or curved)

some bacteria are star shape and square shape

Bacteria are enclosed in cell walls that are largely composed

of  a carbohydrate and protein complex called  peptidoglycan.
 (by contrast, cellulose  is  the main substance  of  plant and algal  cell walls.)
Bacteria generally reproduce  by  dividing into two equal cells; this process  is  called  binary  fission. 
For nutrition, most bacteria use organic chemicals, which  in  nature can  be  derived from either dead  or  living organisms. Some bacteria can manufacture

their own food  by  photosynthesis, and some can derive nutrition from inorganic substances.
Many bacteria can "swim" by using moving appendages called  flagella. 
Archae:--->
consist of prokaryotc cell
cell wall lack peptidoglycan

Archaea, often found  in  extreme environments, are divided into three main groups. 

The  methanogens  produce methane  as  a waste product from respiration. 

The  extreme halophilic (halo= salt;philic=loving)  live  in  extremely salty environments such as the Great Salt Lake  and the Dead  Sea. 

 The  extreme thermophiles  (therm=heat) live  in  hot  sulfurous water, such  as  hot springs  at  Yellowstone National Park. 
Archaea are not known to cause disease in humans.   Good news

FUNGI:--->
fungi are eukaryotes
surrounded  by  a special envelope called the nuclear membrane. 

Organisms  in  the Kingdom  Fungi  may  be  unicellular or multicellular.
  Large  multicellular fungi, such as mushrooms,  may  look somewhat  like  plants, but they cannot carry out photosynthesis,  as  most  pl ants can.
True fungi have cell walls composed primarily of a  substance called chitin .

The unicellular forms  of  fungi,  yeasts,  are  oval  microorganisms that are larger than bacteria.
The most typical fungi are  molds.  Molds form visible masses called  mycelia,  which  are composed  of  long filaments  (hyphae)  that branch and intertwine.

Fungi can reproduce sexually or asexually.
They obtain nourishment by absorbing solutions of organic material from their environment
(whether  soil,  seawater,  fresh  water, or  an  animal or plant host. Organisms called  slime  molds  have  characteristics  of both fungi  and amoebas.)

Protozoa:--->>>
UNICELLULAR EUKARYOTIC MICROBES

It moves with pseudopods, flagella and cillia

Protozoa have a variety of shapes and live either as free entities or as parasites (organisms that derive nutrients from living hosts) that absorb or ingest organic compounds from their environment.

Protozoa can reproduce sexually or asexually.
ALGAE:--->>
Photosynthetic eukaryotes unicellular

variety of shape and size
sexually and asexually reproduces.
The cell walls of many algae, are composed of a carbohydrate called cellulose.
 Algae are abundant in fresh and salt water, in soil, and in association with plants.  As  photosynthesizers, algae need light, water,  and  carbon dioxide for food production  and  growth,  but  they  do  not generally require organic  compounds  from the environment.  As a result  of  photosynthesis, algae  produce  oxygen  and  carbohydrates  that  are  then  utilized by  other  organisms, including animals. Thus,they play an important role in the balance of nature.

VIRUS:--->>
They are so small that most can be seen only with an electron microscope
they are acellular (without cell)
having simple structure,a virus particle made up of core containing only one of nucleic acid , either DNA or RNA
this coar is sorrounded by protein coat, some time additional lipid membrane called envalope.
Viruse can reproduce by cellular mechinary of other organism.
Virus considered to be living when they multiply on infected host cell by them

they are inert outside living host


