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Enterobacteriaceae

Lactose fermenters
Non-lactose fermenter

E. coli, Citrobacter, Salmonell, Shigella
Klebsiella, Enterobacter Proteus, Yersinia




Enterobacteriaceae

opportunistic pathogens:
organisms that can only cause
disease under certain condition
or certain hosts.

primary pathogen:
organism capable of causing
disease on anyone.

E. coli, Citrobacter,
Proteus, Enterobacter, Serattia ,
Klebsiella

Salmonell, Shigella
E.coli, Yersinia, Klebsiella
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VRBD (Violet Red Bile Dextrose) Agar

Appearance of Colonies

Microorganisms

Red, surrounded by reddish
precipitation zones

Enterobacteriaceae and others

Colourless

No Enterobacteriaceae present
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VRB Agar (Violet Red Bile Agar)

poalS sl (o3Sh hyled g el bl lapore @

9 dgrg Jliws S s e Q-.{‘ D, 04,8 u.g“)..c .)‘9,0 N

Cute p)5 o (68L w5l &Sl golyho sl Ko
A o 5S>

Appearance of Colonies

Microorganisms

Red, surrounded by reddish
precipitation zones, diameter
1-2 mm

Lactose-positive Enterobacte-
riaceae: coliform bacteria, E.
coli

Pink pin-point colonies

Enterococci, possibly Klebsiella

Colourless

Lactose-negative Enterobacte-
riaceae




MacCONKEY Agar

Appearance of Colonies

Microorganisms

Appearance of Colonies

Microorganisms

Colourless, translucent

Salmonella, Shigella and others

Large, red, surrounded by
turbid zone

Escherichia coli

Large, pink, mucoid

Enterobacter, Klebsiella

Very small, opaque, isolated
colonies

Enterococci, Staphylococci and
others
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SIM Medium

Microorganisms H,5 | Indole | Motility
Escherichia - + +[-
Enterobacter - - +
Citrobacter + - +
Klebsiella - - -
Salmonella + - +
Shigella - + /- -
Prot. vulgaris + + +
Frot. mirabilis + - +
MWorganella - + +
Rettgerella - + +
Arizona + - +
Hafnia - - +
Serratia - - +
Providencia - + +
Edwardsiella + + +

Yars. enterocolitica

-(+)
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SS Agar(Salmonella Shigella Agar)

Appearance of Colonies

Microorganisms

Colourless, translucent

Shigella and some Salmonella
species

Translucent with a black centre

Proteus and most Salmonella
species

Pink to red

Escherichia coli

Colonies are larger than those
of E. coli, pink to whitish or
cream-coloured, opaque,
mucoid

Enterobacter aerogenes
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95w yole A8y 1ok seue U Ol g Sldgus
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Salmonella enteritidis
NCTC 5188
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CITROBACTER

BIOCHEMICAL G: C. werk- (24 C. roden- C. C. amalo-

TEST koseri manii sedlakii tium gillenii naticus C. farmeri  C. braakii  C. freundii  C. murliniae C. youngae
Adonitol +b - - - - - - - - - -
Malonate S + + + + - = - = — -
Ornithine - - + - - + - + - - =
Melibiose - - + = V (67) - - V (78) + V (33) =
Sucrose V (44) - - - V (33) (V(13) + = +

Indole + - - - - + + V (33) V (38)

Dulcitol V (38) - + - - - - V (33) V(13

H-S - + - - V (67) V(13) - V (60) V (75)

“ Data obtained from Brenner DJ, et al.”’
+, 90% or more strains positive; —, 90% or more strains negative; V, 11-89% of strains positive; numbers in parentheses are percentages of strains giving a positive reaction.
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TEST & i & & @ ) ) ) S S w &3 S K
Methyl red - = V (65) + = = NA = V(57) + = —
Voges-Proskauer s + + - + + + t + + + +
Lysine ok = - - - - - + - - -
Arginine — = V(35 V(21 + + - - V (78) - + +
Ornithine + V (55) + + + + - + V (91) V (89) + [
Urease - = = V (60) - V (65) = + V (87) = = —
Motility + + + = + + + + V (52) V (89) + +
Fermentation of?:
Lactose + V(70) V@35 V(75 - + + V (55) = T3 + +
Sucrose + + - + = + + + + V(65) V(25 +
Adonitol + = - - - V (25) = ~ = - = =
Sorbitol + - + + - + + - - + + -
Raffinose + + = V (70) - + 4 - ~ + + +
Rhamnose + + + ~ + + + + + + + +
Melibiose + + + = = + + + - + + +
Yellow pigment = = = = = = V (66) = = - +

+, 90% or more strains positive; —, 90% or more strains negative; V, 11-89% of strains positive; NA, not available.
“ Table includes only Enterobacter species that have been isolated from human clinical specimens. Isolates that are triple decarboxylase negative may by
Pantoea species, and isolates that are both lactose- and sucrose-negative but are lysine-positive may be Hafnia alvei (see Table 6-16).

52



S. ODORIFERA

BIOGROUP

BIOCHEMICAL S. S. S S. S. S.
TEST MARCESCENS LIQUEFACIENS RUBIDAEA PLYMUTHICA FICARIA FONTICOLA 1 2
DNase (25°C) + V (85) + + + ~ + +
Lipase (corn oil) + V (85) } V(70) V((77) — V (35) V (65) 4
Gelatinase (22°C) + + + V (60) + - + +
Lysine (Moeller's) + + V (55) - - + T +
Ornithine (Moeller's) + + - — ~ + + —
Odor of potatoes - - \% - + - +
Red, pink, or orange \' — Vv Vv =

pigment
Fermentation of:

L.-Arabinose + + + + -

D-Arabitol — = V (85) = + +

D-Sorbitol 4 + - V (65) +

Sucrose + + + + -+ V2l

Raffinose - V (85) + V (70) +
Malonate utilization = - + - = +

+, 90% or more strains positive; —, 90% or more strains negative; V, 11-89% of strains positive.
“ Data obrained from reference 193 and other sources.
Table includes only those Serratia species that have been isolated from human clinical specimens.
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PROTEUS VULGARIS

BIOGROUP 3
F. P. P P. P. DNA DNA DNA ‘

TEST MIRABILIS MYXOFACIENS PENNERI VULGARIS HAUSERI  Group 4 Group § Group 6
Ornithine + - - - = = v =
Indole - - - - + + + +
Esculin - - - + — - - V(9
Salicin - ~ - e - = = V()
Lipase + + V (35) V(14) — b + V (90)
Tartrate V (87) + V (89) V(14) = + + T
Rhamnose - - - - - + V(17) -
DNase 25°C V (50) V (50) V(12) + -~ + + V (55)
Acetate V (20) - V(12) Vi(l4) — = V(12) V(18)

“ Data obtained from reference*™”.
+, 90% or more strains positive: —, 90% or more strains negative; V, 11-89% of strains positive; numbers in parentheses are the
percentages of strains giving positive reactions.
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