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The main problem in trying to define these organisms falls on the basis that each is classified by the testing method.  Members of the Enterobacteriaceae are classified as such because they are primary inhabitants of the lower gastrointestinal tract of humans and animals.  It is true that they are characterized by their biochemical reactions, such as lactose fermentation, however they are usually further reduced into tribes (and not groups).  The tribes relate more to these bacteriologic features and the diseases they cause.

The first tribe is Escherichieae and includes the following genera: Escherichia and Shigella.  The second tribe is Klebsielleae and includes the following genera: Klebsiella, Enterobacter, and Serratia.  The third tribe is Salmonelleae and includes the following genera: Salmonella and Citrobacter. The fourth tribe is Proteeae and includes the following genera: Proteus, Morganella, and Providencia. The last tribe is Yersinias and includes only the genera Yersinia.
The biological features that go into these classifications depend the reaction to the following:

serologic type (antigens), if any

lactose

indole

urease

hydrogen sulfide

motility

any other characteristics such as pigment or encapsulated organisms

major diseases causes

That is a very general overview of Enterobacteriaceae. As we specialize mainly with the concerns of total coliform and fecal coliform/E. coli in drinking water, I will be more specific in this area.

Total coliforms are facultative anaerobic, gram-negative, non-spore-forming, rod-shaped bacteria that ferment lactose with acid and gas formation within 48 hours at 35.0 degrees C.  By this definition, you can select out many of the above-mentioned organisms by one or more of the items described.  Therefore, these are the organisms that we classify into the total coliform group and screen for in drinking water.  These may not in and of themselves necessarily cause disease, but are more an indication that other pathogenic organisms may be present.  Coliforms are the easiest and cheapest to test for, based on these growth requirements.  As all of the members of the Enterobacteriaceae Family, as well as members from some other Families, can be isolated from a healthy and/or compromised host, they can therefore show up in water.  Because the other organisms have more strict growth requirements, it makes the members of the coliform group more likely to survive in this type of environment.

Total Coliforms, as defined above, are made up of organisms from the following genera as they do ferment lactose: Escherichia, Enterobacter, Klebsiella, and Citrobactor (certain strains).

Fecal Coliforms differ only in that they can be grown at 44.5 degrees C, and the main indicator in this group is Escherichia coli.  There are well over 2400 strains of E. coli, but the majority are not necessarily pathogenic and produce toxins.  In the same context, many are not able to survive, or at least the toxins can't survive, in an aquatic environment.

The use of lactose is an important indication, and a way to selectively screen for these organisms.  It is also an important factor in classification, however by, itself cannot be used to solely group organisms.
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