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Steps of bacterial isolation and identification 
A-Brimary culture:

1. Sterilize an inoculating loop by a flame.
2. Cool the inoculating loop by stabbing it into the agar.
3. Inoculated the swab in the definite area of agar, with liquid samples inoculated by loop full. 
4. Streak the loop containing the bacteria at the top end of the agar plate moving in a zig-zag horizontal pattern until 1/3 of the plate is covered.

5. Sterilize the loop again in the flame and cool it at the edge of the agar.
6. Rotate the plate about 60 degrees and spread the bacteria from the end of the first streak into a second area using the same motion in step 4.

7. Sterilize the loop again using the procedure in step 5.

8. Rotate the plate about 60 degrees and spread the bacteria from the end of the second streak into a new area in the same pattern.

9. Sterilize the loop again.

10. Replace the lid and invert the plate. Incubate the plate overnight at 37 degrees Celsius .
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B-Purification:
Sometimes, when mixed culture occurred, purification must be needed.

    1: be sure that one colony has been selected when streaking on the new media. 
    2: perform a Gram stain to sure the culture is pure.
C-Gram stain: 
1- Microbial smear: transfer a loopful of  culture to the surface of a clean glass slide with one drop of distilled water, and spread over a small area. Fix the dried film by passing it briefly through the Bunsen flame two or three times without exposing the dried film directly to the flame. The slide should not be so hot as to be uncomfortable to the touch.
2- Flood the slide with crystal violet solution for up to 3 minutes. Wash off briefly with tap water (not over 5 seconds).                                                                                                                                       
3- Flood slide with Gram's Iodine solution, and allow to act (as a mordant) for about 2 minutes. Wash off with tap water.
4-Flood slide with 95% ethanol, for 5- 10 seconds and wash off with tap water.

5- Flood slide with safranin solution for 30 seconds. Wash off with tap water.

6- All slides of bacteria must be examined under the oil immersion lens.

D-Motility test: used semisolid media (0.5 % agar), stabbing the bacteria by loop ( incubate 24 hrs 37°C)., non-motile bacteria the culture is no far away from stab while the motile bacteria growth movement from the stab, motile bacteria e.g. pseudomonas, E.coli, Proteus.
[image: image2.jpg]



E-Biochemical tests:
1-Oxidase Test: Used to demonstrate the ability of a bacterium to produce the enzyme cytochrome- c oxidase, capable of reducing oxygen. A positive test will show blue to dark purple  color during mixed the colony with oxidase indicator on filter paper.
e.g. Pseudomonas aeruginosa.
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2-Nitrate reduction : demonstrates the ability of a bacterium to produce the enzyme nitrate reductase, inoculated the bacteria ( incubate 24 hrs 37°C), capable of converting nitrate to nitrite after add two indicators (sulfanilic acid and naphthylamine) . A positive test form a red color.e.g. Serratia, E.coli.
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3-Urea utilization: demonstrates the ability of a bacterium to produce the enzyme urease, Phenol red indicator is added. A positive test will show pinkish-red, e.g. Proteus vulgaris, Klebsiella.
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4-Indole test: Used to demonstrate the ability of a bacterium to produce the

enzyme tryptophanase , inoculated the bacteria ( incubate 24 hrs 37°C) in water peptone. This enzyme react with tryptophan in water peptone and production indole, after added few drops from Kovac`s reagent react with indole and formed red ring indicate positive result. e.g. E.coli.
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5-Simmons citrate: simmons citrate agar tests for the ability of bacteria have citrase enzyme to use citrate as carbon energy source. inoculated the bacteria ( incubate 24 hrs 37°C). Indicator bromthymol blue is green in negative and blue in positive, e.g. Enterobacter aerogenes, Klebsiella and Salmonella.
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6-Catalase test: the bacteria have catalase , it can produce O2 bubbles when react small colony with H2O2 on the clean slide. e.g. Staphylococcus epidermidis .
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7-Gelatin liquefaction: gelatin protein is digested by bacteria have gelatinase. Add gelatin 12% to nutrient broth and inoculated the bacteria ( incubate 24 hrs 37°C).  Then refrigerator the tube, the positive result gelatin is liquefied. e.g. Pseudomonas aeruginosa.  
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8-Triple sugar iron (TSI): the TSI contain sucrose, glucose , lactose, ferrous sulfate and phenol red indictor, inoculated the bacteria ( incubate 24 hrs 37°C). The results are as follows: yellow(acid), red (alkaline), black (H2S), gases(CO2).

Red slant/red butt e.g. Alcaligenes faecalis. 

Red slant/yellow butt e.g. Shigella flexneri.

Red slant/yellow butt + H2S e.g. Salmonella typhimurium .
Yellow slant/ yellow butt + CO2 e.g. E. coli .
Yellow slant/ yellow butt + H2S e.g. Proteus vulgaris .
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9- Methyl Red (“M”) – an indicator of low pH (red below pH of 4.4) – used to show the mixed glucose fermentation ability of bacteria.
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10-Voges-Proskauer Test (VP) used to show bacterial production of acetone, 
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Escherichia coli: Tube A: + Indole  Tube  B: + methyl red     Tube C: - VP       Tube D: - citrate
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