Kingdom Monera
Bacteria belong to the Kingdom Monera. 
All members of this kingdom are prokaryotic. 
Bacteria are unicellular and are found in all parts of the biosphere.
Structure of Bacteria 
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Bacteria have a capsule of slime layer which surrounds the cell wall and prevents the cell from drying out 
Bacteria have a cell wall to prevent it from bursting 
DNA in a bacterial cell is found loose in the cytoplasm 
RNA is found in the ribosomes
Bacteria contain a plasmid which is a circular loop of DNA that contains genes that allow the bacteria to be antibiotic resistant.
Bacteria have a flagellum which allows movement. 

Bacterial Shapes 
Bacteria are classified by their shapes – there are three types; Cocci (round), rods and spirals 
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Reproduction in Bacteria 
Reproduction in Bacteria is asexual. Their method of asexual reproduction is called binary fission. 
· The chromosome DNA and plasmid replicates 
· The cell elongates, pushing the replicated DNA apart 
· The cell membranes (and cell walls) grow inwards to form two identical daughter cells (cytokinesis)
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If conditions are suitable, bacteria reproduce every 20 minutes. 
Due to their short life cycle, mutations are quickly passed on from generation to generation – this is how bacteria quickly evolve resistance to new antibiotics. 
Endospore Formation 
An endospore – a thick, tough-walled, dormant, dehydrated bacterial cell formed during unsuitable conditions 
When conditions are unsuitable bacteria are able to produce endospores which can survive harsh conditions and many years. 
The cell contents shrink, round up and form a thick endospore wall inside the original cell wall. The original cell disintegrates, leaving the endospore. 
When favourable conditions return, the endospores absorb water, break their walls and reproduce by binary fission. 
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Nutrition in Bacteria 
Bacteria can be Autotrophic or Heterotrophic. 
Autotrophic organisms can make their own food. There are two types of autotrophic bacteria. 
1. Photosynthetic – some bacteria have chlorophyll on their membranes (no chloroplasts) and they use light to produce food e.g. purple sulfur bacteria 
2. Chemosynthetic – some bacteria use chemical reactions to make their food e.g. nitrifying bacteria convert ammonia to nitrates during the nitrogen cycle  
Heterotrophic organisms cannot make their own food. There are two types of heterotrophic bacteria 
1. Saprophytic – bacteria that feed on dead organis matter e.g. Decomposers 
2. Parasitic – bacteria that live in or on another living organism causing it harm. They are called pathogens – disease causing bacteria 

Factors affecting the growth of Bacteria 
1. Temperature – most bacteria thrive between 25OC and 45OC

2. Oxygen Concentration – 
The majority of bacteria are aerobic – they need oxygen to survive. 
Some bacteria are aerotolerant anaerobic bacteria – they do not require oxygen but can survive in aerobic conditions. 
Some bacteria are facultative anaerobic bacteria – they can survive with out without oxygen. 

3. pH – most bacteria require a neutral pH 

4. External solute concentration – if the environment around bacteria us very concentrated e.g. salty, water will leave the bacterial cell via osmosis and the bacteria shrivels and dies 

5. Pressure – growth of some bacteria can be inhibited by pressure as the cell walls will collapse 


Economic Importance of Bacteria  
A Pathogen is a disease causing organism. 
Pathogenic bacteria are disease causing bacteria 
	Beneficial bacteria 
	Harmful bacteria 

	Used to make yoghurt and cheese 
	Cause food spoilage 

	Bacteria in the human large intestine produce vitamins B and K 
	Pathogenic bacteria cause diseases such as TB and strep throat 

	Genetically modified bacteria make insulin 
	



Antibiotics 
Antibiotic – substances produced by micro-organisms that are used to stop the growth of bacteria and fungi 
Antibiotics are used to treat bacterial and fungal infections but they have no effect on viruses. 
Variations due to genetic mutations can allow individual bacteria to combat and survive against a specific antibiotic – the bacteria is antibiotic resistant 
Causes of antibiotic resistance – the over-use of antibiotics & not completing the prescribed course of antibiotics 
Growth Curve for Bacteria 
Bacteria go through 5 phases of growth
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Lag Phase: 
· Bacteria are adjusting to the environment 
· Growth of bacteria is slow to begin with as bacteria start to produce enzymes they need to break down the substrate present 
Log Phase 
· Plenty of nutrients, space, oxygen and low waste concentrations allow bacteria to multiply rapidly 
Stationary Phase: 
· The number of live bacteria remains constant 
· Increased competition for nutrients, space and oxygen 
· Build-up of toxic wastes limits reproduction 
Decline Phase 
· Nutrients have almost run out and the toxins are at high levels
· Death rate is much higher than rate of reproduction 
Survival Phase 
· Some species survive by producing endospores which lie dormant until favourable conditions arise 
Food Processing 
Bio-processing – the use of cellular reactions to make a product 
Bioprocessing is used to make yoghurts, cheese, vitamins and alcohol. Bioprocessing takes place in a bioreactor 
Bioreactor – vessel in which useful products are made by cells 
There are two main types of food processing; Batch and Continuous Flow. 
Batch Food Processing – fixed amount of sterile nutrients are added at the beginning of production, micro-organisms go through lag, log and stationary phases, product is removed at end of production. Bioreactor is sterilised and process is repeated. 
Advantages of Batch Food Processing 
· Easier to control 
· Allows small volumes of product to be formed 

Continuous Food Flow Processing – nutrients are added to the bioreactor at the same time as the product is withdrawn. Bacteria are maintained at the log growth phase. Conditions of bioreactor are kept constant. Volume of material in the bioreactor stays the same. 
Advantages of Continuous Food Flow Processing 
· Product is formed more readily 
· No need to sterilise the bioreactor as often 
Disadvantage of Continuous Food Flow Processing 
· Conditions of bioreactor must be constantly monitored. 
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