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1:100,000

Calculation: Number of colonies on plate x reciprocal of dilution of sample = number of bacteria/ml
(For example, if 32 colonies are on a plate of /10,000 dilution, then the count is 32 x 10,000 = 320,000 bacteria/ml in sample.)

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.
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Figure 6.16
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Gram stain

Gram-positive

| ' |
Cocci Rods
Catalase [ B
I* | .l Non spore-former Spore-former
[/ lococcus spp. Streptococcus : I I
oy P o e Corynebacterium spp. Bacillus spp.
Listeria spp.
Coagulase Erysipelothrix spp. I
Aerobic actinomycetes Motility
I‘ 'I Lactobacillus spp. Hemolysis
Staphylococcus aureus Coagulase-negative + | -
Staphylococcus spp. Catalase | |
+ I » Bacillus spp. Bacillus anthracis
Corynebacterium spp. Erysipelothrix spp.
Listeria spp. Aerobic actinomycetes
| Lactobacillus spp.
Motility (25" C)
Bile esculin B . H2S production .
- | | |
Listeria spp. Corynebacterium spp.  Erysipelothrix spp. Aerobic actinomycetes

ool SogrionisS angs Lactobacillus spp.
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Gram-positive
cocci
Catalase
%] i
Staphylococci Streptococci
Micrococci |
Colonial morphology/hemolysis
L
| | |
[} Hemolytic « Hemolytic Nonhemolytic
PYR Optochin disk Bile esculin
(bacitracin disk)
+ - S l I R + -
(8) [ | (R) : .
Streptococcus pneumoniae Bile esculin
Group A Hippurate hydrolysis’
(Streptococcus (CAMP test) of =
yogenes
i A" l 3 PYR Viridans group Nonhemolytic
(+ | | ) streptococci
. (6.5% NaCl)
Group B Bile esculin
(Streptococcus agalactiae) |
PYR' fi-Hemolytic streptococct; PYR
(6.5% NaCl) not group A, B, or D (6.5% NaCl)
. | : ¢ l .
()| ) . . el | &)
Enterococcus spp. Group D () ]¢) Enterococcus spp.  Group D
Enterococcus spp Group D
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*Optochin disk  =14mm:S <9mm:R 9-13mm:Do Bile esculin
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TSI agar
K/K
K/A HoS+ A/A HoS+ K/A HpS~ A/A HoS~ (no change)
Proteus mirabilis Proteus vulgaris Providencia rettgeri Escherichia coli Refer 10 1D
Salmonelia spp. Citrobacter freundii Morganella morganii Klebsiella spp. of NLF
Citrobacter freundii Salmonella Arizonae Providencia stuarti Enterobacter spp.
Edwardsiella tarda | Citrobacter spp. Serratia sp.
| PAD Shigelia spp.
A Escherichia coli IMV.C
PAD * Providencia aicalifaciens b= | bt
" l - | | Yersinia pestis l ]
; ” Serratia spp
[ R wigaris g ;«'::gnd: v | E. coli Kiebsielia sp.
P. mirabilis Enterobacter sp.
PAD Serratia sp.
Salmonella spp. + I - |
C. freundii [ Motility (37° C)
Ewardsiella tarda I - | -
P, rettgeri _
l M. morganii Motility (37° C) | |
Lysine decarboxylase P stuartii . | - Enterobacter spp. Klebsiella spp.
+ l = P, alcalifaciens [ Serratia spp.
l | o E. col
Salmoneila spp. C. treundii " ftrate _ Citrobacter spp.
E tarda Salmonella | Serratia spp.
| Paratyphi A | | Shigella sp.
Indole Providencia sp. Morganelia Y. pestis
+ - morganii DNase
. -
solbee MguioaliS” g [ l l
E tarda Salmonella spp.

Serratia sp. Enterobacter spp.
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Gram stain

Positive cocci

Catalase
+ l -
Micrococcaceae | streptococoaceae
+ Coagulase#
Staphylococcus Oxidase/bacitraciin
aureus susceptibility
+/S -/R
l |
Micrrococcus ssp. Coagulase-negative Staphylococcous spp.
Novobiocin
susceptibility*
S | R
[ ’ I
Coagulase-negative Staphylococcus spp. (Staphylococcus epidermidis) Staphylococcus saprophyticus

Le Mﬂ:om Ay . . . . H
Novobiocin susceptibility—y. S:16mm<* il e oot Vo815 50 Sitryicus s S.schleferi «S.intermedius <S.lugdunensis «S.aureus , s dlc#
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Table 6.1. First-stage table for Gram-paositive bacteria

21

Shape S
Acid fast -
Spores -
Motility -
Growth in air +
Growth anaerobically+ -
Catalase +
Oxidase +
Glucose {acid) D
Carbohydrates [F/O/-] Of-

721
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W
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w
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~
-~
~
=
~
=

L]
LF4]
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-
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=
=
7
=
O
)
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1
i
I
I
]
1
I
|
I
|
I
1
|

+

|
|
|
1
|
|
|
I
|
I

+ + |1
1
+ 11
+ 11
+ e+ | =
|
]
|

+ 4+
-9
+ o+

O/NT

£+ 1
++ 0
P+ 4

I

L+ 1+ e

I+ + + 1

m+ | £ 2 4+ 1
|
|
1
SN
|
|
1
M+ |+ ++
+ |+ + 4+ + |
Do+ T0+0+ | =

+
+
+
O

M +
m+
T+
T
1
I
T+
M+ -2+ |+ |
4+ e+ 4
A+ s
I
o
o+ |

- F/-FIO/-

Micrococcus 9 ca] 6.2
Staphylococcus
Aerococcus
Enterococcus !
Streptococeus . Lo
Lactococcus . . [
1
1
!
[}

m——
o
W

Pediococeus ?
Gemella
Anaerobic cocei *
Kurthia
Corynebacterium
Lisreria
Brochothrix
Erysipelothrix
Lactobacillus
Arcanobacterium
Arachnia ©
Rothia
Propionibacterium
Actinomyces

Bifidobacterium ! . 1v ___ 7‘//63

——

Eubacterium
Clostridium 9 Ce e S .
Bacillus B el Dl o T = O |
Nocardia ¢

Mycobacrerium

-
i
1
I

4

Peprococeus and Peprostreprococcus.

Also Stomatococcus.

Also Leuconostoc,

Also Actinomyces odonfolyticus.

Exceptions: C. hisrolyricum; C. tertium; C. carnis.
Also Acrinomadura.

Cultural characters of
these organisms can be
found in tables with the
number indicated.
Sphere {coccus).
Rod-shaped (bacillus).

[
1
1
1l
L ettt

o TR ow
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Table 7.1. First-stage table for Gram-negative bacteria

(%)
w
=
h
=3
-~
oo
o

10

12 13 14 15 16 17 18 19 20 21 22

-~
4]

R HCH/IC H R
-+
£t

Shape
Motility - =
Growth in air

Growth anaerobically
Catalase

Oxidase

Glucose (acid)
Carbohydrates [F/0/-]

I+ 1 + 1 =
I+ 1+
i+

W

L+ + 1 + 1
b+ + 1+ + 5
I+ 1+

b+ + + + +

D
D
+

M+ 0+ 4+ 13
M4+ F+ T
T4+ ++ O
3uug++|g
i |U.|.I'|"|-w
.,;-4-:--:++5E

I':.len-+|

|
O+ ++ 1+ 1w
O+ ++ 1 ++ %
IIQ_+++|+|:;u
M4+ + + + + 1=
M+ + 1+ + | =
I

I
.+
-+

Bacteroides
Fusobacterium 2
Veillonella &

MNeisseria

Branhamella
Acinetobacter

Kingella

Moraxella

Bruceila

Bordetella pertussis
Bordetella parapertussis
Bordetella bronchiseptica
Alcaligenes

Shewanella

Pseudomonas (alkali-producers)
Achromobacter
Agrobacterium ©
Janthinobacierium
Pseudomaonas (oxidizers) ¢
Flavobacterium ¢
Actinobacillus
Pasieurella

Aeromonas salmonicida
Cardiobacierium
Chromobacterium

Vibrio

Plesiomonas

Aeromonas
Enterobacteriaf

Haemophilus
Gardnerella
Eikenella®
Campylobacter
Helicobacter
Arcobacter

Anaerobiospirillum
[ o YNSRI Ry Y |
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