Staphylococcus
aureus
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Gram stain

Positive cocci

Catalase
|

Micrococcaceae

Coagulase#
|

+

streptococoaceae

Novobiocin susceptibility—p.S:16mm<*

+/S

Oxidase/bacitraciin
susceptibility

/R

Micrrococcus ssp.

Coagulase-negative Staphylococcous spp.

S

Novobiocin
susceptibility*

| R

Coagulase-negative Staphylococcus spp. (Staphylococcus epidermidis)

Staphylococcus saprophyticus

Adlae e Y SIS 30 Sitryicus s S.schleferi <S.intermedius «S.lugdunensis <S.aureus s s e #
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Gram-positive
cocci
Catalase
] |
Staphylococci Streptococci
Micrococci |
Colonial morphology/hemolysis
|
[ | |
[ Hemolytic o Hemolytic Nonhemolytic
PYR Optochin disk Bile esculin
(bacitracin disk)
+ = S l I R + 2=
(S) [ | (R) i o
Streptococcus pneumoniae  Bile esculin
Group A Hippurate hydrolysis’
(Streptococcus (CAMP test) + ,_I_| -
pyogenes) :
+ |—J—| = PYR Viridans group Nonhemolytic
(+) - . (6.5% NaCl) streptococci
Group B Bile esculin z
(Streptococcus agalactiae) |
+ =
PYR" p-Hemolytic streptococci; PYR
(6.5% NaCl) not group A, B, or D (6.5% NaCl)
+ =
i (_I_l T (+) (-)
(+) =) - -
Enterococcus spp. Group D (+) l_'_'l (-) Enterococcus spp. Group D

Enterococcus spp.

Group D

*Optochin disk =14mm:S <9mm:R 9-13mm:Do Bile esculin
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Gram stain

Gram-positive

Cocci
Catalase
+ l -
I |
Staphylococcus spp. Streptococcus spp.
I
Coagulase

-+ —

Staphylococcus aureus Coagulase-negative
Staphylococcus spp.

+

I

MNon spore-former

I

Corynebacterium spp.
Listeria spp.
Erysipelothrix spp.
Aerobic actinomycetes

Spore-former

Bacillus spp.

Corynebacterium spp.
Listeria spp.

I
Motility (257 C)

N Bile esculin

|
Listeria spp. Corynebacterium spp.

Motility
Lactobacillus spp. Hemolysis
" [ "
Catalase I I
| _ Bacilius spp. Bacillus anthracis
Erysipelothrix spp.
Aerobic actinomycetes
Lactobacillus spp.

- H>S production _
| |
Erysipelothrix spp.

Aerobic actinomycetes
Lactobacillus spp.
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TSI agar
K/K
K/A HpoS+ A/A HoS+ K/A HpS— A/A HoS- (no change)
Proteus mirabilis Proteus vulgaris Providencia rettgeri Escherichia coli Refer 10 ID
Salmonelia spp. Citrobacter freundii Morganella morganii Klebsiella spp. of NLF
Citrobacter freundii Salmonelia Arizonae Providencia stuartii Enterobacter spp.
Edwardsiella tarda | Citrobacter spp. Serratia sp.
| PAD Shigella spp.
Escherichia coli IMV:C
- -
PAD l_ | Providencia alcalifaciens == | ==t
+ | = ;e;rsir::’_a pestis [ ]
; ” rratia spp.
| Fyigans g :ﬁ:’g:: - | E. coli Klebsielia sp.
P mirabilis 5 Enterobacter sp.
PAD Serratia sp.
Salmoneila spp. + l = |
C. freundii [ Motility (37° C)
Ewardsiella tarda | - | -
P, rettgeri -
| M. morganii Motility (37° C) | }
Lysine decarboxylase P. stuartii Enterobacter spp. Klebsiella spp.
. _ P, alcalifaciens Serratia spp.
[_ l . l E. coli
Salmoneila spp. C. freundii , Ctrate  Citrobacter spp.
E. tarda Salmonelia l_l—l Serratia spp. _
| Paratyphi A Shigella sp.
Indole Providencia sp. Morganella Y. pestis
+ - morganii DNase
+ | =
E. tarda Salmonelia spp. [ l
Serratia sp. Enterobacter spp.
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A, Acid
@, acid and gas production
H,S, hydrogen sulfide
K, alkaline
LIA. Lysine iron agar
NC. no change
TSI. triple sugar iron agar

LIA

TSI Reactions* LIA Reactions®  Possible Identification
KA or K/K or K/NC Salmonella spp
K/AHS + H.S + Edwardsiella spp
K/A K/K or K/NC Salmonella spp. (rare)
H,S+ H,S +
KA K/X or K/NC Salmoneiia spp. (rare)
KA KK or K/NC Salmonella typhi (rare)
H,S +
KA K/ or K/NC Salmonelia spp. (rare)
KA KA Saimonella paratyphi A (usually
HS + HzS-)
KA K/A or VA Escherichia coli
Salmonella paralyphi A
Shigella flexneri 6 (uncommon)
Aeromaonas spp.
(oxidase-positive)
K/A KX or K/NC Plesiomonas sp.
(oxidase-positive)
Salmonella typhi (rare)
Vibrio spp. (oxidase-positive)
KA K/A or VA Escherichia colf
Shigella groups A-D
Yersinia spp.
NA K/K or K/NC Salmonefla spp. (rare)
HeS + HeS + 7,
NA K/A or VA Escherichia coli (rare)
NA K/A or VA Escherichia coli
Yersinia spp.
Aeromonas spp.
(oxidase-positive)
Vibrio cholerae (rare,
oxidase-positive)
AA K/K ar K/NC Vibrio spp. (oxidase-positive)
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Tests or Substrate  Escherichieae  Edwardsielleae  Citrobacteriaceae  Salmonelleae’  Klebsielleae Proteeae’  Yersinieae

Hydrogen sulfide (TSI agar) . . +0r= - - +0r- -

Urezse - - (or- . o) +o- }

Indole +0r- + -0+ - - +0r= +0r-
Methyl red $ B + 4 - 4 +

Voges-Proskaver - - - - + - -

Grate (Simmons) - - + + + d -

KON - - +0r- - . + -

Phenylalanin deaminase - - - - - + -

Mucate i - ¢ +0- -

Mannito +0r- - . . . -0+ +

Modified from Ewing WH: Ecwards and Ewing’s identification of Enterobacteriaceae, ed 4, East Norwalk, Conn, 1986, Appleton & Lange.

+,290% positive within 1 or 2 days; (+}, postive reaction after 3 or more days (decarbaxylase tests: 3 or 4 days); =, 290% no reaction in 30 days; + or-, most cultures positive, some strains
negative; - o +, most strains negatve, Some cutures positve; d, dfferent reactons, +, (¢, - +*, weaky positve reaction TS, ipe sugar iron; KCN potassium cyande,
"Salmonellaserovar Typhi and Partyhpi and some rare serovars fal o use citrate in Simmons medium. Cultures of serovar Paratyhpl and some rare serotypes may fal o produce hydrogen
sulfide; an occasional Strain of almost serotype of Saimonella genus may be hydrogen sulfide negative.

"Some cultures of Protaus mirabilis may yield pasitive Voges-Proskaver tests.



