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Culture media and their preparation

 Medium (media pl.) is the substance which provides nutrients for the growth of microorganisms.
 The nutrients on which microorganisms are cultivated called culture medium (pl. culture media).

 A culture medium (Pl. media) is a solid or liquid preparation containing all the nutrients required by microorganisms for growth.

 Microbes can use the nutrients of culture media as their food is necessary for cultivating them in vitro.
Basic requirements for bacteria culture media.
1- Energy source
2- Nutrition
A-Moisture
B-Carbon source
Ex: sugars, carbohydrate, CO2
C-Nitrogen source
Peptone
D-Others {like; Sulfurs, phosphorous, metal Salts, trace elements, vitamins ,essential metabolites}
3- PH (acid, alkaline, natural).
4- O2 (aerobic or anaerobic).
5- Time for incubation.
6- Temperature: The optimum temperature of pathogenic bacteria is 37C
(Body temperature) well used the incubator
 Culture media vary in their form and composition determined by the species to be cultivated.
Agar is a long-chain carbohydrate obtained from sea algae it melt at 80 – 100 Co and solidified at 35- 42 Co which does not affect the nutrient properties of the original media (doesn’t provided any nutrition to the bacteria). It acts as solidifying agent.
Gelatin is a protein derived from the collagen of bone, skin andsinew, melting point 24 Co.



Based on chemical composition, media can be classified:-
1) Natural
2) Semi-synthetic
3) Synthetic.
1. Natural medium: Culture media of which, the exact chemical composition is not known is called natural culture media. Examples- Milk, urine, diluted blood, vegetable juices, meat extracts, beef and tomato juice, blood etc
2. Semi-synthetic: Culture media, the chemical components of which are partially known and partially obscure are termed as semisynthetic  culture media. Examples- Potato dextrose agar (PDA), corn meal agar (CMA), beef peptone agar and nutrient agar.
3. Synthetic medium: Such media are composed of the substances that are chemically known. These media are very useful in studying the physiology, metabolic nature and nutritional requirements of microbes. Both autotrophs and heterotrophs can be grown in these media. Examples- Mineral glucose medium, Richard's solution,
Based on consistency the media are of three types as
1) Liquid
2) Semisolid
3) Solid medium
1. Liquid medium: Agar is not added or used while preparing the medium. After inoculation and later incubation, the growth of cells becomes visible in the form of small mass on the top of the broth. eg. Nutrient broth
2. Semi-solid medium: Half quantity of agar is added This type of medium may be selective which promote the growth of one organism and retards the growth of the other organism.
3. Solid medium: If agar is added to a nutrient broth, it becomes solid medium. It is used for isolating microbes and to determine characteristics of colonies. It remains solid on incubation and not destroyed by proteolytic bacteria.


Based on application or function, media can be classified as follows:-.
1. Basal media:
• It’s simple media, such as: nutrient agar (NA) and nutrient broth.
• It allow the growth of non fastidious (do not have special nutritional requirements)
or non-pathogenic bacteria.
• Used in preparation of enriched media and to maintain stock culture of bacteria.
 For the culture: notice the shape, margin, elevation, color, size, smell of organism
2. Enriched media:
• It is basal media has been enriched by adding blood,serum or protein.
• It allow the growth of fastidious and pathogenic bacteria.
• Ex: Blood agar (BA),Chocolate agar
3. Selective media:
• It contains inhibiting agents that inhibit some organisms and allows others to grow.
• Inhibiting agents: bile salt, dyes, antibiotics.
• Examples:
A) Macconkey agar (Mac):
 Inhibiting agent>> bile salt & crystal violet.
 It allow the growth of gram-negative bacteria and inhibit the growth of gram-positive bacteria.
B) Eosin Methylene Blue agar(EMB):
 Inhibiting agent>> methylene blue
 It allow the growth of gram-negative bacteria and inhibit the growth of gram-positive bacteria
4. Differential media:
• Contain indicator which differentiate between two types of bacteria.
• Examples:    A) Mac: Sugar Lactose.
 Indicator Neutral red.
 Used to differentiate between lactose fermenting
(LF) & Non-lactose fermenting (NLF) bacteria.
LF>> pink colonies NLF>> yellow colonies
B) EMB:
 Sugar Lactose.
 Indicator Eosin and  Methylen blue.
 Used to differentiate between LF & NLF bacteria.
LF>> pink colonies (dark purple)
NLF>> colorless colonies
 E.coli: LF produce
􀍞green metallic sheen􀍟colonies
c) Blood Agar:
 Used to differentiate between different types of hemolysis.
 Types of hemolysis:
α   Hemolysis•:   Incomplete hemolysis• greenish color around colonies
β   Hemolysis :   Complete hemolysis • Clear area around colonies
γ   Hemolysis :    No hemolysis
5. Selective and Differential media:
• Example:                 A) Mac             B)EMB          C) Mannitol Salt Agar( MSA)
 Inhibiting agent: high salt concentration 7.5%
 Only organisms that can tolerate high salt conc. can grow on it.
 Sugar Mannitol Indicator Phenol red
 The organism that ferments mannitol give yellow color colonies, if organism does not
ferment mannitol no change in color
[bookmark: _GoBack]Anticoagulants 
Anticoagulants : are chemical substances added to blood that work to prevent the coagulation (clotting)the blood. 
Types of blood collecting tubes : 
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Types of anticoagulants: 
The common anticoagulants uses are as following : 
1- EDTA (Ethylene Diamine Tetra Acetate) 
- Is a synthetic compound which prevent coagulation by binding to calcium ions. 
- 1.2 mg of EDTA is required for ml of blood to get the desired results so it must not be less or more than. 
2- sodium citrate 
-Removing of calcium ions by loosely binding them to form calcium citrate 
3- Heparin 
- Heparin is an anticoagulants that prevents the formation of blood clots. 
- Heparin is used before surgery to reduce the risk of blood clots. 
- Heparin is also used to treat and prevent blood clots in the veins and arteries
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