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Microbial Growth and Control

Requirements for growth include both physical and chemical components
Physical Requirements

· Temperature

· Thermophiles

· Mesophiles

· Psychrophiles

· pH

· Osmotic Pressure
Chemical Requirements

· C, N, S, P, trace elements

· Oxygen 

· Obligate anaerobes

· Facultative anaerobes

· Obligate aerobes

· Microaerophiles

· Aerotolerant anaerobes

· Organic growth factors such as vitamins
Potential for bacterial Growth and Replication
· Bacterial cell division—fission

· Potential – 48 hours @ 20 min.

· Initial



Final

· 1 cell



2144 (2.23 X 1043)

· 1x10-12 g


2.23 x 1031 g

· Phases of Growth—lag, log, stationary, death

Culture Media

· Complex media—nutrient, tryptic soy, blood

· Chemically defined—Simmon’s Citrate

· Selective—MSA, PEA

· Differential—MSA, EMB, MacConkey’s

Control of Growth
· Factors affecting control

· Temperature

· Types of microbes

· Physiological state of microbes

· Environment
Relative Resistance of Microbes
· Highest Resistance—Bacterial Endospores

· Moderate Resistance—Protozoan cysts, Fungal sexual Spores, Naked viruses (Hepatitis B and poliovirus), M. tuberculosis, S. aureus, and Pseudomonas sp.

· Least Resistance—Bacterial vegetative cells,  ordinary fungal spores, yeasts, enveloped viruses
Terminology 
· Sterilization—destroys all microbes

· Microbicial agents—materials that kill certain microbes

· Microbistasis—materials that prevent growth

· Disinfection—physical or chemical process to destroy vegetative cells
Physical Control Methods

· Heat—Moist 

· Boiling (water disinfection)

· Autoclaving (media, dressings)

· Pasteurization (milk, wine)

· Heat—Dry

· Flaming (loops, needles)

· Incineration (soiled dressings)

· Hot-air (glassware)

· Filtration (media)

· Low temperature (refrigeration)

·  Dessication (freeze-drying)

· Osmotic pressure (pickling, preserving)

· Radiation

· Ionizing radiation (sterile bandages)

· Non-ionizing radiation (surfaces)

Chemical Control Methods

· Phenols and phenolics (general disinfection)

· Cresol-- o-phenyl phenol (Lysol) 

· Hexochlorophene– (phiso-hex)

· Halogens

· Chlorine (Cl2 and ClO-) Drinking water, waste water, swimming pools

· Iodine and Iodophors—Medical and dental antisepsis

Chemical Control Methods

· Alcohols (ethanol or isopropyl)—antiseptic; degerming

· Hydrogen peroxide—antiseptic, foaming (mechanical cleaning)

· Detergents (sanitation of utensils)

· Heavy metals

· Mercury (mercurichrome)

· Silver (silver nitrate; silvadine)
Chemical Control Methods

· Aldehydes (surgical instruments)

· Gaseous Sterilants (plastic materials or hospital equipment)

· Organic Acids (food preservation)

Modes of Action

· Effects on Cell Wall

· Penicillins—interfere with synthesis

· Lysozyme—digest bonds, erode and weaken

· Detergents/alcohol—disrupt wall; dissolve LPS layer
· Effects on Cell Membrane
· Detergents/Surfacants—lower surface tension
· Effects on Protein and N.A. Synthesis

· Antibiotics (chloramphenicol)—bind to ribosomes

· Formaldehyde/Ethylene Glycol—interferes with DNA or RNA function

· Gamma, UV, or X-rays—cause mutations in genetic code
· Effects on Protein Function

· Moist heat—coagulates proteins

· Organic solvents—coagulates proteins

· Phenolics—coagulates proteins (effective in the presence of organic matter)

· Metallic ions—bind to active site of proteins

