Bacterial physiology
	The growth of bacterial populations	LAB -3-

      For unicellular organisms such as the bacteria, growth can be measured in terms of two different parameters: changes in cell mass and changes in cell numbers.

Measurement of Bacterial Growth
         Individual cells of many species double in size between division. Cell mass thus increase at the same rate as cell number.

Methods for Measurement of cell Mass
Methods for Measurement of cell Mass involve both direct and indirect
techniques.
1- Direct physical measurement of dry weight or wet weight and Measure volume of cells after centrifugation.
Dry weight is the most direct approach for quantitative measurement of a
mass of cell.
The method of work:
1- The sample is centrifuged or filtered.
2-Take the residue or the pellet and washed a number of times to remove
all extraneous matter.
3-The residue is then dried by oven and then weighed.
It is commonly used for measuring growth of moulds in certain phases of
industrial work.

2- Direct chemical measurement of some chemical component of the cells such as total N, total protein, or total DNA content.
Measurement of cell nitrogen
The major constituent of cell material is protein, and nitrogen is acharacteristic constituent of protein. A bacterial population can bemeasured in terms of cell nitrogen. The sample is taken and the samesteps are taken for the previous experiment, and then the cell nitrogen is estimated by chemical analysis. This is also a tedious method, and can be used only with dense cell suspension.

3- Indirect measurement of chemical activity
Include rate of O2 production or consumption, CO2 production or
consumption, etc.
4-Turbidity measurements: employ a variety of instruments to determine
the amount of light scattered by a suspension of cells. particulate objects
such as bacteria scatter light in proportion to their numbers. The turbidity
or optical density of a suspension of cells is directly related to cell mass or cell number, after construction and calibration of a standard curve. Themethod is simple and nondestructive, but the sensitivity is limited to about 107 cells per ml for most bacteria. This method has some limitations density. Suspensions with very high or very low density gives erroneous results. Secondly, it is not possible to measure cultures that are deeply coloured or contain suspended material other than cells. It must be recognized that turbidity measures both living as well as dead cells Spectrophotometer: It is an instrument that measures the amount of light
absorbed by a sample. It is techniques are used to measure the concentration of solutes in solution by measuring the amount of the light
that is absorbed by the solution in a cuvette placed in the spectrophotometer
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