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Gram stain

Gram-positive

Cocci
Catalase
+ I -
Staphylococcus spp. Streptococcus spp.
Coagulase
-+ -—

| l

Staphylococcus aureus Coagulase-negative
Staphylococcus spp.

“+

l I

Non spore-former Spore-former

Corynebacterium spp. Bacillus spp.
Listeria spp.

Erysipelothrix spp |
Aerobic actinomycetes Motility
Lactobacilius spp. Hemolysis

‘ —_—
Catalase l |

Bacillus spp. Bacillus anthracis

Corynebacterium spp.
Listeria spp.

|
Motility (25° C)

* Bile esculin

Listeria spp.

mbe b

Corynebacterium spp.

|
1

Erysipelothrix spp.
Aerobic actinomycetes
Lactobacillus spp.

% H_S production =

| 1

Erysipeiothrix spp. Aerobic actinomycetes
Lactobacillus spp.




Gram-positive
coccl
Catalase
J s
Staphylococci Streptococci
Micrococci |
Colonial morphology/hemolysis
1
I | |
{s Hemolytic « Hemolytic Nonhemolytic
FYR Optochin disk Bile esculin
(bacitracin disk) l
+ - S I I R + e,
) I | ® Streptococcus pneumoniae Bile esculin®
Group A Hippurate hydrolysis”
(Streptococcus (CAMP tes!) v r—'l——j a
pyogenes)
: I | g PYR Viridans group Nonhemolytic
(+) =) (6.5% NaCl) straptococci
Group B Bile esculin’ )
(Streptococcus agalactiae) l
PYR’ p-Hemolytic streptococci; PYR
(6.5% NaCl) not group A, B, or D (6.5% NaCl)
5 = (+) (-)
(4| | =)

Enterococcus spp. Group D

Group D

(:) I__] (:, Enterococcus spp.

Enterococcus spp Group D

*Optochin disk  =24#m:%~ <9mm:R 9-13mm:Do Bile esculin
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Gram stain

Positive cocci

Catalase
+ -
l
Micrococcaceae streptococoaceae
+ Coagulase#
|
Staphylococcus Oxidase/bacitraciin
aureus susceptibility
+/S -/R
Micrrococcus ssp. Coagulase-negative Staphylococcous spp.
MNowvobiocin
susceptibility*
5 | R
| |
Coagulase-negative Staphylococcus spp. (Staphylococcus epidermidis) Staphylococcus saprophyticus
Novobiocin susceptibility—p S:16mm=* il e cune YeFles 1 STyicus s S.schleferi S intermedius S lugdunensis .S.aureus , oos#
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Tests or Substrate ~ Escherichieae  Edwardsielleae  Citrobacteriaceae  Salmonelleae”  Klebsielleae Proteeae’  Yersinieae

Hydrogen sulfide (TSI agan - + +00= + - $00= -

Urease - - (+9 or - - -0f (+) $0r - $

Indole $00= + =-0f + - - $0r= $0r=
Wethyl red + + + + - $ +

Voges-Proskaver - - - - + - -

Citrate (Simmons) - - + + + d -

KCN - - $0r= - + $ -

Phenylalanine deaminase - - - - - 4 -

Mucate d - d $0- -

Mannitol +0r- - $ + . -0 4 +

Modified from Ewing WH: Edwards and Ewing's identfication of Enterobacteriaceae, ed 4, East Norwalk, Conn, 1986, Appleton & Lange.

+, 20% positive within 1 or 2 days; (+), positive reaction after 3 or more days (decarbaxylase tests: 3 or 4 days), =, 290% no reaction in 30 days; + or~, most cultures postive, some strains
Degative - or +, most sirains negativ, Some cultres positve; d, different reactions, +, (+), -; +*, weakly postive reaction TS, triple sugar iron; KGN, potassium cyanide.

"Saimanedia serovar Typhi and Paratyhpi and some rare serovars fal o use cirate in Simmons medium. Cultures of serovar Paratyhpl and some rare serotypes may fai to produce hydrogen
sulfide; an occasional strain of almost serotype of Saimonella genus may be hydrogen sulfide negative.

"Some cuttures of Proteus mirabills may yield positive Voges-Proskauer tests.

mbe Shew




Table 6.1. First-stage rable for Gram-positive bacteria

2 3 a4 6 T B 9 10 1 12 13 4 IF 16 17 | 19 20
Shape 5 5 5 S S R R R R R R R R R R R R
Acid fast - - - - - - - - - - - - - - - - - - - W+
Spores - - - - = = - - = = = = = = = + o+ - = -
Motility - = = = D = = d = = 4+ = = - - D D -
Growth in air L T e e e S S L' T T R
Growth anaerobically+t - 4+ W W o+ + + — + + 4+ + -~ + + + + D = = 7
Catalase - e
Oxidase 4 = = 2o 2 & =& @ @ =& = = %" *r 7?1 T d .,
Glucose (acid) D + + £ 4~ - - £ + 4+ £ 4+ + - D D =+ +
Carbohydrates [ F/O/~] - F F F F F F~ - - F F- F F F F - F-FO-0 0ONT

Microvocous 9
Sraphylococcus
Aerocovius
Enteracoccis
Streptococcus
Lactocovous
Pediacoveus
Gemelia
Anaerobic cocei ®
Kurthia
Carynebacrerium
Listeria
Brochathrix
Ervsipelothrix
Laerohacillus
Arcanobacterivm
Arachmia ©
Rarkia
Propionibacterium
Acrinomyces
Bifidobacrerivm
Eunbacterium
Clostridium 4
Bacillus
Nocavdia ¢
Mycobacierium

Peprococeus and Peprostreprococous. =1 Cultural characiers of
a Also Stomarococcus. i { these organisms can be
h Also Leuconosroc, i :  found in tables with the
¢ Also Actinomyces odontolyticus. i__.! number indicated.
d Exceptions: C. histolyticum; C. rertium; C, carnis, 5 Sphere (coccus).
[ Also Acrinomadura. R Rod-shaped {bacillus).
1 Anaerobic growth of anaerobes inhibited by metronidazole, NT Not testable.
D Different reactions in different species of the genus.
d Different reactions in different strains,
F Fermentaticn.
0 Oxidation.
w ‘Weak reaction.
"?‘_ Not known,

r=
1
I
|

<> 1 Asporogenous varianis.
Typical form.




Table 6.2b. Third-stage table for Staphylococcus

2 3

i
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B

18 19 20
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Growth anacrobically
Oxidase
WP
*Coagulase
Acid from
Lactose
*Maliose
MManninol
Fructose
SucTose
*Trehalose
Xylose
Cellobiose
Raffinose
MManmose
*Phosphatase
Mitrape
*Arginine
Lirea
Protease
*Movobiocin

+
+
+
£
|
I
£
I
I

I

|

|
I+ 1+
I+ | g
-

|
I+ | %

|
I+ 1 +

+

|

|

I

|

£
| + %
L+ |+
I+ 1+

I+ 1 g
|
I+ 1+
|
|
I
|
=%
I

400+
+ |
a |
I
-
|+ | +
I+ | +
b
I+ | g

E

+

I
&+

(=

I ++ 1+
I+ 4 + |

| 4+ 4+ 4+ ++ 4
+

|+ 4+ + | +
|+ + + |
|+ + + & &+
|+ o+ | &
+ 1
|+ + &+ + 02
I+ ++ 1 + +
|+ + + aal
|+ + ++ | +
|+ + + + + +
I+ 1+ + 41
I+ |+ + + &
I+ + 4+ 1 % |

I+ 4+ 4+ + & +
|
2l e+l B

]
1
|
1
|
1
1
s |
I 1
P
i1
|
1
1
|
ol | B Gt |+
1
1

i
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4841 +4++4+4+++

I T - B IR R A

=5
e
|+ + & |
A B T

+

=+l ++++ 1 ++++++%+

I T S A T S S -N
I

~fgod+t+++ 1 +++ 4+t

04+ 4+ 4+
o+t +++ |
R
L B I
R EEEEEN
el o+ #|

|
o+ 4+ 4+ 1

o

+ |

-9
w4+ 44 Eal
=+ & |
= al |
=+ |+ 4+ |
1+ 4+ 4+ 4+ + 1
O R R e |
Wl o o4 |
L I B B B

L]
-
L]
w

r

1 Staphylococcus aureus; 6 Staphylococcus capitis 12 Staphylococcns simulans 18 Swaphylococcus caseolyticus 24 Staphylecoccus scinri

5. pyogenes; Microcooous 7 Staphrlococcus auricularis 13 Staphylococcus saprophyticus 19 Staphylococcus arlettas 25 Staphylococcus lugdunensis
PVOREHES VAT, dureus 8 Staphylococcus saccharolyticus 14 Staphylococcus cohnii 20 Staphylococcus equorum 26 Staphylococcus schleiferi
Staphylococcus intermedins 9 Staph¥loceccus haemolyticus 15 Staphylococcus xylosus 21 Staphylococcus gallinarum

Staphylococcus hyicus 10 Staphylococcns hominis 16 Staphylococcus caprae 22 Staphylococcus kloosii

Staphylococcus chromogenes 11 Staphylococcus warneri 17 Staphylococcus carnosus 23 Staphylococeus lentus

Staphylococcus epidermidis;

Seaphylococcus saprophyeicus: 5. albus;

Micrococous pyogenes var. albus

U 4 La b

sensitive
resistant

Mo growth anaerobically &
Usual reaction r
Crmithine decarboxvlated

Inferred reaction

These tests are usually sufficient to identify the species that may infect man

# B 8 o

Other symbols used in the table are explained in Tables 5.1 and 5.2 on p. 47.

\\
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