LAB PRACTICAL II SUMMARY
Lactose + (EMB pink) = coliforms (E. coli, Enterobacter, Citrobacter, Klebsiella)

Lactose – (EMB colorless) = Shigella, Salmonella, Proteus, Providencia, Serratia

1.  UREASE:  Urea + Urease ( CO2 + ammonia (pink +)

2.  EMB (Eosin Methylene Blue)  Pink = acid = +


Differential because of lactose


Selective because of dyes: eosin and Methylene blue


Metallic green because acids and dyes complex (E. coli)

3.  MacConkey’s


Selective because of Crystal Violet and bile acids


Hazy/cloudy because bile is insoluble at acid pH, so bile precipitates.

4.  PR tubes (Phenol Red)  bubble = gas, yellow = acid


Contains glucose and sucrose and/or lactose + pH indicator


Durham tube catches H2 gas


K = red = alk         A = yellow = acid = fermentation

5.  KIA (Kligler’s Iron Agar) record K, A, G, Iron

Contains lactose (10x) on top, and glucose (1x) on bottom


Yellow = acid      Red = alk      cracks = gas      black = iron


Cysteine is an amino acid with sulfur; bacteria cleave sulfur to get at sugar( H2S gas

Cysteine + Iron = Fe + H2S ( FeS (black +)

6.  TSI (Triple Sugar Iron agar) record K, A, G, Iron

Contains glucose (1x) on bottom, lactose (10x) and sucrose (10x) on top

7.  SIM (Sulfide Indole Motility, semi-solid media)


Sulfide: Cysteine + Iron ( H2S ( FeS (black +)


Indole:  Add Kovak’s reagent, red +


Motility:  look for stab spreading (+) and iron sulfide (black +)
8.  IMViC (Indole, Methyl red, Voges Proskavar, Citrate)  red-red-red-blue is (+)


Indole:  Tryptophan is degraded by tryptophanase (red +)


MR tube: carbon is glucose; red = acid +


VP:  acetoin produced = red +


Citrate: green (-); blue (+)

9.  ENTEROTUBES

Positive = yellow, purple (x2), black, yellow (x5), red, blue


Negative = red, yellow (x2) no black, red (x4), green, tan, green

10.  NITRATE TUBES


NO3 (Nitrate) ( NO2 (Nitrite)


A + B = red (+)


A + B + C = red (-).  Means nitrate was untouched


A + B + C = tan (+).  Means nitrate was all used up

11.  HEKTOIN (green plates)


Selective because of bile (inhibits gram +)

Differential because of lactose (yellow/orange +)


Contains sucrose

12.  SS (Salmonella/Shigella) red plates

Selective because of bile (inhibits gram +)


Differential because of lactose (pink +)


NO sucrose


Salmonella has bulls eye colonies, black on green

13.  Phe Slants (Phenylalanine)


Add FeCl3.  If phenylalaninase is present ( phenyl pyrate (green +)


Organisms that are + include Providencia and Proteus

14.  DECARBOXYLATION Tubes (Lys, Arg, Orn) purple (+), yellow (-)

Glucose is carbon source, if fermented = acid = yellow


Mineral Oil used because O2 interferes with enzymes


We’re looking for the presence of decarboxylase


Yellow = fermentation, but no decarboxylase (-)


Purple = decarboxylation (+)

15.  LIA (Lysine Iron Agar) purple slants.  Purple (+), yellow (-), Red (deaminase +), black (H2S+)


Contains glucose and Lysine


Yellow = fermentation, but no decarboxylation (-)


Purple = decarboxylation (+)


Black stab = H2S from Iron (+)


Red on top = deaminase (+)


NOTE:  read butt only for yellow/purple, read slant only for red.

16.  DILUTION SERIES

Advantage = counts viable cells


TDF = sample volume



sample + tube vol


SDF = TDF x TDF x TDF


PDF = volume plated


FDF = PDF x SDF


CFU/ml = CFU (colony count)


     FDF

17.  HEMACYTOMETER (Direct cell counts)


Advantage = counts ALL cells present


1)  count four squares and average


2)  caverage x16 (or 25) = bacteria/square


3) bacteria/square
= bacteria/ml

            10 -4


4) bacteria/ml x10 (for 1:10 dilution) = estimate of bacteria expected in original culture


5) WANT per ml

= ml of culture needed to add to water to make 1 ml

     HAVE per ml estimate

18.  IMMUNOFLUORESCENCE


Benefits:  direct detection of bacteria, and specificity


Direct: (draw) bacteria, antigen, 1° antibody (mouse), fluoroscene dye


Indirect (draw) bacteria, antigen, 1° antibody (mouse), 2° antibody (goat anti-mouse),



 fluorescene dye.



Benefits of Indirect:  brighter, easier to see, and cheaper


Draw: microscope, with condenser light coming from bottom, and fluorescent light coming 

from top.

19.  ANAEROBIC JAR (GASPAK)


Gases produced are H2 and CO2

Catalyst is palladium


pH indicators are simple stain, O2 detectors:



1)  Methylene blue (blue-green = O2)



2) Resazurin (pink = O2)


Growth = E. coli, bacteriodes, Clostridium


No growth = pseudomonas and other aerobes


Anaerobes die with oxygen because they don’t make SOD or catalase


Clostridium perfringens = gas gangrene


Clostridium botulinum = neurotoxic


C. tetanum = terminal endospores


C. botulinum and perfringens = medial endospores

20.  SIX ORGANISMS TO KNOW

EYA (Egg Yolk Agar): detects lipases


V = vancomycin disc

1)  Fusobacterium nucleatum (gram – rods with pointed ends, Vancomycin resistant, Indole (blue +)

2)  Bacteriodes fragilis (BBE black +)

3)  Clostridium difficile (hazy hemolysis on BA, gram + rods)

4)  Bacteroides uralyticus (gram – rods, pitting, Urease pink +)

5)  Clostridium perfringens (double zone hemolysis, gram + rods)
6)  Peptostreptococcus (the only gram + cocci)
