How do I make a "starter"? 

A "starter" can be any volume of wort that you add yeast to before using it to make your beer.  The yeast get active in this smaller volume, usually for 1-2 days, and then can be added to 5 gallons of beer, or 10 gallons, or whatever size your brewing.  This can be a good way to "proof" the yeast, and also when making high gravity beers. White Labs recommends on their label to make a starter "if the gravity is over 1.070, if the yeast is past its "best before" date, or if a faster start is desired".   
Procedure:  
Make up a 1-2 pint wort, gravity ~1.040, hopped as normal.  Boil for 30 minutes, cool to room temperature. Pitch one vial, shake well and let sit for 1-2 days.  Little to no activity will be seen in the starter, since this is a very small volume compared to the quantity of yeast pitched.  The yeast in a starter may be done within a couple of hours. But a layer of yeast should be at the bottom after 1-2 days. The wort on top of the yeast can be either decanted of the top, or left in and pitched with the whole volume. Most pitch the whole volume, but if the starter gets to the point of 2 liters for 5 gallons, then we recommend decanting the wort off the yeast.
Typical Starter Volumes for 5 gallons:
To activate the yeast:    1 pint
To regenerate expired yeast (there will be living yeast in the package for ~1 year): 2 pints
To brew a high gravity beer: 2 pints
To brew a lager beer, starting fermentation 50-55F: 4 pints
How can I pitch 1 million cells per ml per degree Plato? 
Some homebrewers now want to pitch more yeast in 5 gallons then a pint starter. An often quoted number is to pitch 1 million cells/ml/degree Plato of beer, which equals about 250 billion cells for 5 gallons. That is okay, more cells are not detrimental until about 400 billion cells. For those that enjoy yeast culturing and want 250 billion cells, one vial can be added directly to 2 liters of wort starter, and after two days of incubation, will be equal to roughly 250 billion cells. Is this necessary? Every brewer will have a different opinion, but here is some information: 

a. The source of the 1 million cells/ml/degree Plato figure: Professional brewery literature.
Most professional breweries re-pitch their yeast because they have the fermentor design and facilities to reuse yeast. So most brewery pitches are actually re-pitches, and only 2-10% of brewery pitchings are using freshly propagated yeast. One of the main sources of contamination in a brewery is the pitching yeast. So in order to out-compete other organisms, large quantities of yeast must be pitched. When propagated by a professional yeast laboratory, the yeast is grown under sterile conditions, sterileoxygen and special nutrients are used to improve cell construction and performance. This does not occur in a brewery, so numbers they use to "pitch" take into account the inadequacy of their brewers yeast. The yeast is also unhealthy due to prolonged growth without oxygen and nutrients. In addition, brewers yeast will always contain some contaminants that need to be out-grown, and 1 million cells per ml per degree Plato has been found to be the best marriage of high pitching rates and no negative flavor effects (Higher pitching rates can lead to unhealthy yeast and a "yeasty" off bite). Liquid yeast grown by a professional laboratory should have no contaminants, so out competing contaminants found in the pitching yeast is not a concern. 

One thing that contributes to flavor contribution in beer is yeast growth. If less yeast is pitched into beer, more yeast growth takes place, so more flavor compounds such as esters are produced. Depending on the amount produced, this is how pitching rates can have a direct effect on flavor profile. If 5 to 10 billion cells are pitched into wort, this definitely has a negative flavor impact in terms of higher ester levels and potential for bacterial contamination. But does a pint starter worth of yeast (30-50 billion cells) pitched into beer tasted different then 2 liters worth of yeast (250 billion cells)? Sounds like more homebrew has to be made to get to the bottom of this! Your feedback is appreciated.
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