S nu 598l g Jglus
b 55L&l g (ol

~

o Mw & po oLim.aLO)‘

S 3 wigel 9 oloyd cablogy Wylig
¥y Jlw

..“E“s .“ “‘)-VJ:W




452 pART 11

Enterobacteriaceae

Laboratory Identification of Significant Isolates

TABLE 19-12 Biochemical Reactions of the Named Species and Unnamed Groups of the Family
Enterobacteriaceae

Phenylalanine deaminase

hydrolysis (22° C)

Adonitol fermentation

. B :
: i SEFRE R
E : &
SRRSO RRRRERRRR RN

Buadwicia aguatica 0 9 0 0 8 3 0 © 0 0 27 O O 01100 53 B 0O 60 O 0 O
Buttiduxells agrestis 0100 0 W 0 0 0 0 0 100 100 0 B 60 100 100 100 0 100 0 100 0
Buttvuxelly brennerae 01w ¢ 0 ¢ 0 0 © 0 33100 O 100 100 100 100 67 0 100 0 WO &7
Ruttisevolls forragutiae 0 100 6 O © 60 0 100 0 8 60 O 40 0 100 100 O 0 100 0 00 O
Buthauxella gavinvee 0w 0 20 ¢ 0 0O © 20 0 80 O ©0 100 100 40 60 O 100 0 100 100
Buttauxela zardi 0w 0 0 0 0O 0 O 0 100 100 0 67 100 100 100 100 O 100 0 100 0
Buttauxella novckae 32 100 0 33 O 0100 0O & o 100 0 100 100 100 100 0 0 100 0 100 0
Buttauxala 0DwWw o0 33 O 01wW © 0 0100 O 33100100100 0 O01W0 O0W O
warmboldiae

Cedecea dansae O1W00 S0 9% O 0 D O 50 9 9 O 8 9 100 70 19 100 100 0 99 O
Cedecea lapage) 0O 4 8 99 0 0 0 O 8 0 8 0100 99 100 100 60 0 100 O 00 O
Cadecea neter! D100 50 © 0 0 ©1W0 0100 O 65 100 100 100 35 100 100 O 100 O
Cadecea speces 3 D100 50 100 0 O 0 ©0 10 0100 OO 0100 100 O 50 100 O 100 O
Cedecea species 5 0 100 50 WO O 0 0 ©0 50 50 100 0 100 0 100 100 0 100 100 0 100 o
Citrobacter 100 10 0 9 5 8 0 © 8 95 9 O 9 ) 100 97 35 9100 1 30 0O
amalanaticus

Citrobacter bragki 33 100 0 8 &0 47 O O €& 93 8 0O WO 0 100 93 B0 7 W0 33 0 O
Citrobacter farmen 100 100 © 10 O 5 0 © B8 100 9 © 9 0100 9 151001100 2 9 O
Citrobacter fraundi 33100 O 78 78 44 0 O & 0 8 O B% 11100 89 78 89 W0 11 0 O
Citrobacter gilleny 010 0 33 &7 0 0 0 33 0 67 0 100 100 100 100 67 33 100 0 0 0
Citrobacter kosen 9% 100 0 %9 o0 75 0 O 8 99 95 O O 95 100 98 S50 40 99 40 15 99

(C. diversus)

Citrobactey murfiniee 100 100 0 W &7 67 0 0 67 0 100 0 100 0 100 100 67 33 100 100 33 0
Citrobacter rodenturm 0w 0 0 0100 0O 0 01w 0 O 0O 100 100 100 100 0 100 0 0 0
Citrobacter sadakil 83 100 0 83 0100 ©0 O 100 %00 100 O 100 100 10D 100 100 O 100 100 17 O
Citrobactor vaerkmanv 0100 O WO 00100 0O © 100 O 100 O 100 100 100 100 7 O 100 O O O
Clrrabacter youngae 15100 0 75 65 8 0 © S S5 9 0 9 S 100 75 25 20100 8 10 O
Cronobacter sakazaky " 5 100 99 0 1 50 0 3@ 91 9% O 9 18 W00 98 99 100 100 5 9 0
Entenic Group 137 100100 ¢ ©O © 70 O © 20 %0 100 O 100 0 100 ©O 100 100 100 O WO O

{5 strains)

Edvwardsiells hoshinge S0 100 ¢ © © 0 0 100 0 95 100 0 O 100 100 35 0100 10 0 5 ©
Edwardsells ictalun 0 0 0 0O 0 O O1MW O €6 0 O O 0100 5S¢ 0 ©¢ ©0 0 0 O
Fawardsiella tarda 9 100 0 11300 0 0100 O 0 98 O O© O0WOMWOC G 0 O 0 0 O
Edwardsiella tarda 100 100 Q0 (4] 0 Q 0 100 0 100 100 0 0 a 100 S0 0 100 100 0 0 o
bogroup 1
Emterobacter ] 5 %8 95 L] 2 0 98 g 98 97 0 98 95 100 100 95 100 100 5 100 98
TOQenes

Enterabacter 0 72100 0 0 0 0 0 9 S5 9 0100 9 W0 100 70100 WO 0 1 O

:mﬂc{Pﬂ‘K

bogroup 1
Enterobacter 0O 65 100 100 ©0 G 0O O 35 100 100 O 100 100 100 100 35 O 100 O WO ©
amngenus

biogroup 2

Enterobacter asbuniae D100 2100 0 & O 0 21 % O© 0 97 3100 95 75 100 W0 O 100 O

Fram the Centers for Dsease Control ang Preventon, Atlanta, Ga

TS, Triple suga iran, KCN, potassium cyarsde; OMAG, o-natraphenyl- 5 D-galactapyrancaude.

*Each number is the percentage of positwe ®actions after 2 days of maubation at 36° C unkess noted othenvise. Mast of these posiive reactions occur

within 24 howrs. Reactions that become positive after 2 days are not conucered
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Mucate fermentation

111:¢L. 1
5 g 3 ; g £ & § 3
£ {
& & i g g ; g g 8 8
Q0 0 8 0 100 g 93 o 1] 0 o 1] 0 27 0 20 27 0 0 0 100 g 93 0 Q
1] 0 100 100 100 100 $1CO 100 100 0 Qg 100 100 g 60 100 &0 0 0 0 100 0 100 0 100
O 070100 33 W0 WO 1WOIWO0 O 0100100 67 67 67 0 ©O 0O 0100 0100 O 100
0 100 100 0 100 100 10O 100 100 40 0 100 ] Q0 0 &0 0 (3] 0 0 100 Q0 100 0 100
0 0 100 0 100 60 YOO 100 100 0 0 100 0 80 0 80 40 0 0 0 100 Q 100 0 100
0 0 100 33 100 100 100 100 100 ] Q100 867 0 33 100 67 0 0 0 100 d 100 0 100
0 0 100 Q 100 100 100 100 100 33 Q0 100 0 (4] 0 100 100 0 0 0 100 Q 100 0 100
67 0100 O01WO 100D MWOIWO © 010 0 ¢ 0 O © O 0 DWW 0100 0 100
0 0 0 W 0 100 100 100 100 5 o 45 0 100 0 0 0 DN 0 100 0 <0 0 100
¢ 0 0 ¢ 0100 O 100 100 0 Q100 0100 0 O O € 100 0W ¢ 99 01X
¢ 100 0 Q0 0 100 100 100 100 0 O 100 0 100 ] 0 [} 0 100 0 100 Q 100 0 100
0 O ©1W00 010010000100 S50 O 100 100 100 O O © SO1M00 OO O©01wW O W0
0100 0O 100 0 100 100 100 100 0 0100100 100 O 0 ¢ S S0 0100 0100 0 100
0 9% 93 S 100 9% %9 100 100 2 0 5 0 O 660 9% % 8 0 0 9 0 97 0 100
Q100100 7 100 100 10O 100 73 33 O O 8 ¢ 87 100 9 5 0© 01WO © & 0 100
0 98 100 100 100 100 100 100 100 75 0 Jg 100 0 65 100 93 80 0 0 100 O 100 0 100
QO 100 100 44 100 100 B2 100 44 N 0 0100 C 100100100 44 © 000 O 8 0 100
¢ 100 100 O 100 100 100 WO 67 0 0 0 67 0 &7 67 10 [»] ) 0 100 o &7 0 100
G 99 99 O 99 100 100 100 99 40 O 1 0 98 99 95 G 75 0 0100 O 49 0 100
0 100 100 33 100 100 100 100 100 0 (4] 0 33 O 100 100 100 33 ) 0 100 O 100 0 100
0 100 100 O 100 100 100 100 100 0 0 1] 0 4] 0 100 100 [»] 0 0 100 0 100 0 100
0 100 100 O 100 100 100 100 100 0 0 17 100 O 83 100 100 &3 0 0 100 o100 0 100
Q10100 OWO1WODIOIWO 0 0 © 0 0 O1WOO1MWOINdIO 0 0100 O100 0100
5 100 100 10 100 95 100 100 45 0 0 5 10 5 90 100 100 &5 o 0 8% 0 0 0 100
75 0 100 9% 100 100 100 100 100 96 © 100 100 Qo 15 1 1 %6 0 0 9% 0 100 98 100
¢ 100 100 100 100 100 100 100 100 BO Q 100 100 Q 100 100 SO 100 0 0 100 0 100 0 100 0 100 90
Q 0 13 0 0 100 0 100 0 0 4} 0 0 0 &5 0 Q ) 0 0 100 0 0 0 100
¢ 0 O ¢ 011WO © 0 0 © 0 0 0 ¢ 0 0 0 O O 01WO O © 0100
0 0 S ] 0 100 0 0 0 0 Q 0 1] a 30 0 25 0 ] 0 100 0 Q 0 100
Q 0100 o 0w o© o o0 o 0 0 o 0 0 0 0 0 0 0100 o a 0 100
95 100 100 %% 99 99 100 100 100 95 0 98 9% 100 98 90 95 SO e 0 100 O 100 0 95
a 9 100 100 100 100 100 100 100 55 0 9T 10 0 0 35 9 0 0 0W o0 9N 0 100
0 100 100 0 100 100 10O 100 100 100 0100 100 0 0 100 0 0 [s] O 100 0 100 0 100
D100 100 70 S 100 97100100 95 O 95 O 0 %1 21 30 B2 0O O©0100 0100 O 100

Contimwed
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TABLE 19-12 Biochemical Reactions of the Named Species and Unnamed Groups of the Family
Enterobacteriaceae—cont'd

e Y 0

Enterobacter 0O 5100108 0 1 94 99 98 ¢ 100 100 100 10 O 100 0 92
Cancervganus

(E taySorae)

Enterobacter cloacae O 5100100 0 65 © 0 97 96 95 0 98 75 100 100 93 97 100 18 75

Enterobacter dissolvens V] 0 100 100 0 100 0 0 100 100 L] d 100 100 100 100 0 100 100 0 100

Enterobacter gergovioe ¢ 5 100 99 0 93 0 9 0100 9 O 0 9 100 98 55 98 9 O 99

Enterobacter 0 57 100 96 0 & 4 0 78 9 52 0 %00 100 100 B3 9 100 100 87 44
hormasche

Enterobacter QWO Wo 65 0 0 © 0 O B9 BY 0O 65 100 100 10O 100 85 100 100 100
intermeadiuwm

Enterobacter QMW wo ¢ 0 O O o0 DOIWO O 0 %00 100 100 G0 O O 100 O 100
nwnvessurally

Entercbacter pynnus 0 29 86 a 0 8 0 100 0 100 43 4} 0 86 100 100 14 100 100 0 100

Eschenchia abberty 0 0 0 0 0 C1W DWW © 0 0 01WIW 0 010 ¢ O

Eschencha blattae 0W ©0 S 0 O©0 01W O1W © 0 0100100 W ¢ 0 ¢ 0 ©

Eschenchia col 98 9 0 1 I 0 9 17 65 9 0 3 O 100 95 9 S0 W 60 40

Eschenichia col, 8 9% 0 1 t 0 4 3 20 5 0 Y 0 WO S 25 15 93 40 10
Inactve

Eschenchiafergusond 98 100 O 17 0 O O 95 5100 9 0 0 35 100 95 0 0 98 60 65

Eschencha hermanndl 99 00 0 1 0 © 0 6 O 100 9 0 9 0 100 97 45 45 100 19 a0

Eschenichia vulners 0w 0 0 0 © 0 8 320 0100 0 15 8 100 97 15 8100 ¢ 30

Ewingela amercana 0 8 9 9 0 ©¢ 0 0O O 0 & 0 S 0110 O 70 0100 O 80

Hafrua avel 0 4 8 10 0 4 0 W0 6 98 &8 0 9 SO 100 9 5 W0 % 0 13

Hafnia avey 0 8 70 0 0 © 01W0 O 45 O 0 O 45100 O © O 55 0O 55
biegroup 1

Klepsiela oxytoca 99 20 95 95 0 N 9% © 0 0 0 97 58 100 97 100 100 %9 55 100

Klebsiela 00 96 70 100 0 100 0 100 0 100 0 0 100 100 100 00 100 100 100 10 100
onithineyrica

Klabsue(a planticola 20 100 98 100 O 9 0 1W0 © O O 0 100 100 1CO 100 100 100 100 15 100

Klebssella preurmoniae 0 98 0 30 0 10 0 4ap 6 3 0 0 88 3 100 SO 30 20 W0 2 ¥
subsp. ozaenae

Klabsiela preurnonge 0 10 9% 9% 0 9% 0 9% 0 © 0 0 9 9 W00 97 98 99 9 I 9
subsp. preumoniae

Klebsiella preumoniae 0omw 0 o 0 © 0 0O O © 0 D 8 S5 W 0 © TS W 0 s
subsp

rhinascleromatis

Klobsiplla terrigena 0 60 100 40 O © 0100 O 20 0 0 100 100 00 80 100 100 100 20 100

Kluyvera ascorbata 92 100 O 9% O O 0 97 O W00 S8 0 9 9% 100 93 S8 98 100 25 100

Kupweracryocresces 90 100 0 B0 0 0 0 23 0 W0 % 0 BE B6 W00 95 95 8 95 0 w0

Kluyvera georglana 100 100 0 100 ] 0 0 100 0 100 100 0 83 50 100 17 83 100 100 33 10O

Lecléroa 100 100 0 0 O 48 0 0 O © 79 0 97 93 100 97 93 66 100 B6 100
adecarboxylata

Lemmarela garmanty DO O0MWOW ¢ o 0 O O O 0 O 0 W 3 O O ¢ B O

Lerminorela richardy 0 0 ] 0 100 0 0 0 o o 0 0 0 0 100 0 0 0 o Qo 0

Moalerala 0 100 0 80 0 0 0 0 o o 0 0o n 0 100 0 100 100 60 0 0
WSCONSenss

o

~N
o ooowm

o

“wrooo

cocoom

28

100
97

From the Centers for Disease Control and Prevention, Atlanta, Ga

TSI Tpie sugar ron, KON, potassium cyande, ONPG, o-nitrophenyt-fi-D-galactopyrancade,

*Each number is the percentage of positwe reactions after 2 days of maubation at 36° € unless noted otherwse. Most of these positve reactians ocour
within 24 howrs. Reactions that become pasitive after 2 days ame not consicered
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i ] T = 'g H §. g §
£ = » : g
2 i8%¢ §ii3¢ £
a = T a S & : = 3 -
100 0 100 9% 100 100 100 1 0 90 0 o0 1 7% 0 3% g O 100 0100 0100
100 97 92100 99100 99 85 0 30 90 15 40 75 30 75 0 0 99 0 9 G 100
100 100 100 100 100 100 100 100 0 100 100 © Q100 0100 O O 100 0100 0100
99 97 99100 9 100 99 2 O 97 97 97100 2 97 93 O O %9 D 97 0 100
100 0 100 100 95 100 100 83 4] 0 0 0 4 %6 12 74 0 0 10 0 95 © 100
100 100 100 100 100 100 100 100 O 100 100 © 100 10Q 100 0 0 0100 0100 © 100
100 0 100 100 100 100 100 100 Q1000 © Q100 O 0O 0 Q100 0100 0O 100
D0 0100 0100100 010100 © 010 0 0 O O O © G 0100 0100 © 100
a 100 0 0 6 0 60 0 0 0 20 D 01100 0 100 0 0 100 0 100 © 100
0 100 0100100 W0 7 © 0O O O 0 O0100 S0 50 0 0 010 0 0 0100
1 99 50 8 95 95 98 2 O O 35 75 5 75 95 95 9 0 0100 0 95 O 98
\ 8 15 65 80 70 90 2 0 O S 40 5 65 30 85 40 O O 98 0 45 O 97
g 928 0D 92 9 9 9 9% 0 0 4 0100 20 O 9% 9 0 0 100 0 83 ¢ 100
Q0 100 40 &7 100 00 100 497 0 0 40 0 3 3 97 3% 78 0 0100 0 98 98 100
a 100 99 93 100 100 100 100 25 0 20 100 0o 25 78 2 30 o Q0 100 0 100 50 100
0 0 023 16 13 99 10 0 O S0 0 9 28 © 35 10 0 O 9 0 8 0 99
0 95 2 97 100 8 95 15 0 0 7 0 ¢ 9 0 70 15 0 0100 0 920 0 100
Q i} 0 0 0 o 70 0 0 0 0 0 o a 0 30 0 0 Q0 100 0D 30 0 100
93 100 100 100 100 100 100 98 2100 99 98 93 83 98 % 0 O 100 0 100 1 100
100 100 100 100 100 100 100 100 O 100 0D 100 100 S6 100 95 O O 100 D100 0 100

1060 100 100 100 100 100 100 100 O 100 100 100 100 100 0D 62 © O 100 © 100 1 100

b3
b3
8

98 99 99 98 90 O 99 99 98 97 %0 95 75 O O 99 O 9% O 99

100 50 96 100 100 100 100 O ©O 30100100 5 0 S0 0 O 0100 © O Q10

100 100 100 100 100 100 100 100 0 100 100 100 160 100 100 20 O 0100 0 100 © 100
100 98 100 100 99 100 100 98 O 9% 99 O 40 90 35 SO O D100 O W 00
100 100 100 100 91 100 100 95 0100100 ¢ S 8 19 86 ©0 0 W0 0100 0 100
100 100 83 100 100 100 900 1CO D 100 100 O 33 83 S0 83 0 D000 ©100 0O 100
100 66 100 100 100 100 100 O O 100 100 9% 3 93 8 28 0 0100 O 100 37 100
W ¢ 0 08 ¢ 0 0 0 0 0 0 17100100 © 0O 00O G O O O
WO 06 0 01MW 0 0 0O O 0 0O O O W O 0 00 0 0 O O

©1W0 0 30 0 0 0 0 O 0100 75 W 0 30 10 0 O % 0 % 0100

Continned
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TABLE 19-12 Biochemical Reactions of the Named Species and Unnamed Groups of the Family
Enterobacteriaceae—~cont'd

Dulcitol fermentation
Salicin fermentation

Adonitel fermentation

Indole
® & | Methyl red

Organism

Morganeda morgani a5 0 0 20 95 1 95 0 98 1 9@ 1 c o0 0o 0 0o
subsp. moargan

MorganeNs morganii 50 0 0 7100 93 20 0 % 0 79 010 88 0 7 0 0 0 O
subsp. sibond

Morgonefa morgans 100 93 O 0 15 100 100 W00 O 0O 0 S 5100 8 0 0 0 0 0 O
biogroup |

Obesumbactenum 015 o 0 0 0 01WW O0W O© 0 0 0100 0 0 0 0 0 0 0
proteus biogroup 2

Fantoea agglomerans 20 50 70 S50 O 20 20 O O O 85 2 35 65 100 20 40 75 100 15 &5 7
Pantoea dispersa 0O 82 6410 0 0 9 0 0 0100 0 82 9100 0 O 11100 0 0 ©
Photarhabdus O 0 0 S 0 2 0 © 0 01W 5 0 07 0 0 0 0 0 0 O
luminescens (all

tests at 25° C)

Photarhabdus DNA 0O o0 0 20 O 60 0O © O OO 8 20 O1MWO © 0 0 0 0 ©0 0O
hybridization

qroup 5

Pragia fortikm O1MW0 O B89 B8 0 22 0 0 01W 0 0 01w 0 0 0 0 0 B O
Proteus mwabilis 2 97 50 65 98 98 98 O 0 9 95 90 9B 2 100 9% 2 15 0 0 O O
Proteus myxofaciens O 100 100 5 O 100 W00 O O O 100 100 %00 O© 100 W00 O1WO O O O O
Froteus pennert 01W0 0 O 30100 9 0 0 0 85 50 9 0 100 45 110 0 0 0 0
Proteus wuigans 98 95 O 15 95 9 9 0 0 0 95 91 % 0 W0 8 2 9 O O 50 0O
Providenca 99 9 0 9 0 0 9% ¢ 0 v 9% O01W0 C1W00 8 0 B 2 0O 1 98
akalifaciens

Provicdencia 08B O©0 © 0 0wW o0 0 O 4 0 & 0WO O©0 0 0 0 0 0 92
heimbachae

Frovidencia rettgen 99 93 0 9 O 9 9% 0 0 0 94 0 9 0100 W S 151100 O 50 100

Frovidenca rustigiant 98 65 0 15 0 0 100 Q 0 0 30 0 100 ¢ 100 35 0 35 Q Q 0 0

Frowidenca stuarty 98 W0 O 93 O 30 9 O 0 O 8 O0W O©0W 0 2 S0 W O 2 S

Rahnells aquatitis 0D B3 100 94 O 0 9 & 0 O &6 O O 100 100 98 100 100 100 B8 10O O

Saimonela bongon D100 0 94 100 0 O 100 94 100 100 O W0 O© 00 94 O O WO 9% 0O O

Saimonella entenca 1100 0 9 %9 0 0 9 70 9% 99 0 Y 95100 99 15 1100 0 0 O
winp. anzonae

Salmonella entenca 2100 0 9B 9 0 ©0 99 70 99 99 0 ' 95 100 99 8 5 100 1 0 0
subsp, dianzonae

Safmonella entenca 1 100 0 95 95 1 0 %8 70 97 95 0 0 ¢ 100 96 1 1100 %% 0 o
subsp, antenca

Sofrmonells entence 0100 0 98 100 2 0100 70 100 98 0 S © 100 W0 O O S8 0O &€ S
wbsp. houtenae

Salmonella entenica D100 O 8 100 0 ©0 100 67 W0 100 0 O 0100100 22 0100 67 O O
subsp. indica

Safmonels ententcs 2100 0 100 100 0 O 100 9 W0 9% 2 0 95 100 00 1 1100 % 5 0
wbsp. salamae

Satmonella seratype D1MWO O 25 SO 0 0 9 S5100 9% 0 0 o©0100 9% 0 0 98 S5 0 O
Chaleraesuns

Saimonella serotype 0100 O 01100 0 0 9 10 1 ¢ 0 0O O0O1W ©0 ©0 DO01W 9% 0O O

Gallinarum

From the Centers for Disease Control and Prevention, Atlanta, Ga

151, Triphe sugar won, KON, potassium cyande, ONAG, o-nitrophenyk-§-D-galsciopyranosde

*Each number is the percentage of positwe reactions after 2 days of incubation a1 36° C unkess noted othenwise. Mast of these positive reactons ocour
wathen 24 hours. Reactions that become positive after 2 days are not considered
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« 3513 8 : ;
P §
: i§feel i
o

11l j11 1111111 ik ]
c 0o 0 0 ¢ 0 0 0 0 0 0 O O © 5 0 9 0 O 0 % 0 W0 O 9
O 0o o 0 ¢ O oW O ©0 O O O O 7 710 0 O 01O 0 0 0100
¢ 0 0 0D O 0O O O 0o 0o 0 O 0 01 O 100 D0 0% 020 0100
0O 0O O 0 1 5 % 8 0 0 0 O 0 O 0 O© 1 0 O 01000 0 0 0 8
15 30 9% 30 8BS B9 93 97 55 7 O & S50 S0 30 40 25 30 O O 8 0 9% 5 98
0O 0100 0 % 82100100 5 ©0 0 O 0100 27 O 9100 O 0O 9 g 91 27 100
o o0 0 0 02 0 o 0 0 0 0 0 0 0 0% 0 O 0 O 0 0 S0100
o 0 0 0 0 0 0 @ 0o 0 0D 0 0 0 0 0 & 20 0 0 0 @ 0 60 100
o 06 0 0 ¢ 0 O O 0o 0 0 78 0 0 0 0 0 0 0 C0MWO O© 0 0 O
o 0 0 1 t1 0 9% %€ 1 0 0 0 O O 70 O 8 20 9 5 9 ¢ ¢ 0 O
O 0 O 0 O01WC O1MWH 011WO O O ¢ 0100 OMX 01100 SO1W00 © O 0O O
O 0O 0O 1 010010 55 o0 80 0 O O 055 0 8 5 45 40 9% O©0 1 0 O
0o 0 o0 1 S 97 9 30 0 &80 1 50 0 O0 € O 8 25 B0 8 98 0 1 0 0
\ 1 1 | 0 1 1 2 0 0 D O © 0 1S O 9 40 O O0W 0 1 0100
6 0 0100 4 8 0 0 0 O O © 9 O 0 6 0 0 01W0 ¢ 0 0100
%0 t+ 0 S 70 2 1 O 3 2 75 35 S5100 € O 95 &6 O 0100 ¢ S O 100
o o o 0 0 O O 0O 0O O O O O O S OGS 25 0 0100 © 0 0100
95 1 1 7 Q 1 T 98 5 Q o o0 0 0 50 0 90 75 O 10w o W0 0100
0 & 100 94 94 & 94100100 O O0O1MWOWO 0 13 30 6 & O 01W0 O 1MW O 100
0100 84 O 83 10010000 0 O O O %4 0 O 8 0100 O 0100 O % O 100
0 9 99 1 99 98 100 99 1 1 0 1 S5 1 10 % 5 % O 2100 ©100 0100
0 9 89 1 9% S8 1C0 9% 1 1 0 1 8 1 10 30 20 75 0O 2100 0 %2 0100
3 9 99 2 95 97 97 9 S 2 0O S5 9 0 S 9 9 9% 0 2100 © 2 0100
0100100 O 931100 100 100 S0 © O O1MWO S O 0O 65 20 0 0100 0 O 0100
¢ 01WO 0100100 1C01W0 0 O 0O O 8 0 33 8 100 8 O 0100 0 44 © 100
5100100 0100 100 1CO 100 0 &8 O 15 8 0 25 9 S0 95 O 0100 0 15 0O 95
0 SO 0 1100 95 98 © 0 O 1 0 as 1 0 D0 85 1 O 0 9% 0 0 0 95
O 1 80 10 10 % 7 % 0 ©0 1 0 0 0 0 SIW 0 0 101 © 0 0100

Contincwed
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Laboratory Identification of Significant Isolates

TABLE 19-12 Biochemical Reactions of the Named Species and Unnamed Groups of the Family
Enterobacteriaceae—cont'd

Phenylalanine deaminase

Gelatin hydrolysis (22° ©)

3 g
£ § g £
] {531 e i 1
£ 3 i z & £ 3 = E
<
iPiddiiiligig SREER
Organism B 2 a 2
Salmonella serotype 0w o 0 W 0o 0 O 15 95 95 0 O 0100 9% 0 0 100 90 0 0
Paratyphi A
Salmoneala serotype 0 9% 0 0 % 0 010 W 9 0 0 O 010 % O O W 0 0 0
Pullorum
Samonala erotype 0w o 0 9 0 0 @8 3 0 9 0 0 010 O 1 0100 0 0 ©
Typhi
Serratia entomophila 0 20 %0 100 ©0 O O O © O 100 100 W00 0100 G O 100 WO © WO 0O
Serratia ficana 0 75 75100 0 0 0 0 0 0100 100 55 010 O 15 100 100 © 100 O
Sevratia foricol 0100 9 9N 0 13 0 100 0 97 9N 0 7¢ 88 100 79 97 21 100 91 100 100
Sevratia hiquefaciens 1 93 93 %0 0 3 0 9 0 95 9 9 9 2100 7% 10 93 W00 0 97 5
Sevratia mavcescens 1 20 98 S8 0 15 0 9 0 99 97 9 95 3 100 55 2 99 93 0 95 40
Serratia marcescens 01000 6 30 0 O 0 55 4 65 17 30 70 0100 0 4100 96 0 92 30
baogroup |
Serrata odonfera 60 100 S0 10 O S5 O 100 O 100 100 95 &0 000 ¢ 70 100 100 0 98 50
biogroup 1
Sevratw odonfera 50 60 100 97 0 O 0 9% ¢ 0 100 4 19 0 100 13 97 0 97 0 45 55
biogroup 2
Serratia plymuthica 0O 4 8 75 0 0 0 0 © 0 S0 & 30 0 100 40 80 100 100 0 924 0
Sevrata rutvalses Q 201wW00 9 0 2 0 5 0 0 B85 90 25 94 100 30 100 99 100 0 9% 99
Shigeda boydv 25100 0 0 O O 0O o0 W 2 0 0 O 0100 0 1 o 97 5 0 0
Shigella dysenteriae 45 %% o0 0 0 0 0 0 2 0 0 0 o 0o 0 °o 0 1 100 0 0 0
Shigela flexner SO0 o 0 O 0 0 0O o 0 0 0 100 0 100 3 1 1 95 1 0 1]
Shigella sonne/ owo © 0 O © 0 O 2 9S8 0 ¢ o 0w o 2 1 99 0 0 0
Tatumella prysecs 0O O 5 2 O0 0 % o0 0 o 0 @ 0 DWW o 0 98 0 o 55 0
Trabulsiella guamensis 40 100 0 B8 100 0 0 100 30 100 100 O 100 O 100 100 ] 0 100 0 13 0
Xencrhabdus 40 O 0 O O O O O O o000 80 0 0 8 o 0 0 0 0 0 0
nevnatophilus
Yersina aldovee O 8 o0 0 0 60 0 O 0 4 0 O 0 0 1MW 0 0 20 B8O 0 0 0
Yeyrsinia bercovian 01w 0 O O & 0 O 0 BO O O 0 O WO 0 20 100 100 o0 20 0
Yersinia enterocolica 50 97 2 0 0 75 0 0 0 95 2 0 2 0 100 3 5 9 98 0 20 0
Yorsinia fredenkseni icOowe o0 15 o0 720 0 O 0 95 £ 0 0 0 100 40 40 100 100 0 92 0
Yersinia intermedia 10 100 5 5 0 8 © 0 0 100 5 o 10 5 100 18 35 100 100 0 100 0
Yersinw knstenseni 30 92 o0 o 0 77 0 0 0 @2 5 1] 0 0100 23 B 0 100 o 15 0
Yersina malaretii 01w o o0 © 20 0 © 0 80 0 0 0 0 100 0 40 100 100 0 20 0
Yersink pestis o 80 0 0O O 5 0 0 0 0 0 o 0 © 100 1] 0 0 97 070 0
Yarsina omww o O o 9% 0 © 0 0 O 0 0 ©011WC G O 0100 0 25 O
pevdotubercuioss
Yerrsinia rohdei O e 0 0 062 0O 0 025 0 0 0 ©1wW 0 o01W001W0 0 0 O
Yevsimia ruckeri O 9 1 0 ©0 0 O X S5 1W0 © 30 15 0100 5 0 0 100 o 0 0
Yokenefa regensbuvgel 0 100 0 92 0 0 01 8 100 %00 0 9% 0 100 100 0 0 100 0 8 0
(Kosevela trabulsi)
Entenc Group 58 D100 0 8 0 70 0100 0 B85 100 0100 85 100 8 30 0 100 8 WO O
Entenc Group S9 1000 01W 0 0 3 0 60 0102 0 B0 9 100 100 B0 0 100 01 9
Entenc Group 60 0 100 o 0 0 S0 0 Q 0 100 75 Q 0 100 100 100 0 0 S0 0 0 0
Enterc Group 68 0100 50 0 0 0 0 0 0 0 0 010 0 100 o0 0 100 100 0 5 o
Entenc Group 69 O 0100 W00 0 0 © 0 100 100 100 0 100 100 100 100 100 25 100 100 W0 O

From the Centers for Dissase Control and Prevention, Atlanta, Ga

7SI, Trigle sugar iron, KCN, potassium cyande, ONPG, o-nitropheny!--D-galaciopyranoside.

*Each nurmber i the peecentage of postive reactions after 2 days of ncuhation at 36° C unless nated athenvee. Most of these posdive reactons occLs

within 24 hours. Reactions that become poasitve after 2 days are not considered.



Enterobacteriaceae CHAPTER 19 459

Alpha-maethyl-D-glucoside fermentation

Cellobiose fermentation

p-Mannose fermentation
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TABLE 6-10 Differentiation of Species Within the Genus Shigella

Biochemical Test 8. dysenteriae 8. Hexneri 8. boydii 5. sonnei
Serogroup A B C b
DNPG - - - +
Ornithine decarboxylase - - - i

Fermentation of;

Lactose - - B -
Mannitol - + n I
Raffinosa = d = =
Sucrose - - = -
Xylose - - d =
Indole production d d d -

+, 0% or more straing positive; —, 90% or more strains negative; d, different straing positive/negative.

TABLE 6-15 Differentiation of Species Within the Genus Citrobacter®

Citrobacter
Biochemical amalon-
Test koseri  werkmanii sedlakii rodentium gillenii  aticus  farmeri braakii freundii murliniae
Adonitol i = - = = = = — = =
Malonate 3 + i i A& s - - - —
Ornithine + = + de = o i + = _
Melibiose - = + N vV (67) - + V(78] + V(33)
Sucrose V(44) = = = Vi(33) V(13) i = & V(33)
Indole + i + s = § + V(33) V(38) +
Dulcitol V(38) = + 2 = = = V(33) V(13 =
H,S s + s = V(67) V(13) 22 V(60 V(75) V(67)

youn-
gae

V(19)
v (14)
V(86
v (67)

“Data obtained from reference 67.

-+, 90% or mare strains positive; —, 90% or more strains negative; V. 11%-89% of strains positive; numbers in parentheses are percentage of strains giving positive

reaction,



TABLE 6-16 Differentiation of the Major Genera and Species Within the
Tribe Klebsielleae

Klebsiella Enterobacter Pantoea Hafnia Serratia
Biochemical
Test K. pneumoniae K. oxytoca E.aerogenes E.cloacae P.agglomerans H.alvei S.marcescens §S.liquefaciens
Indole - + - - V(20) - - -
Motility = - + + V(85) V(85) +
Lysine + + + = = +
Arginine - - - R - - - -
Ornithine = - i + = + 3 +
DNase (25°C) - - - - - - ¥ V(85)
Gelatinase - - - - - - iy +
(22°C)
Fermentation of:
Lactose + o+ + + V (40) = = =
Sucrose + + + + V(75) - + +
Sorbitol + + + + V(30) - 4
Adonitol + + = V(25) - - V(40) -
Arabinose + + + + + + = +

+, 90% or more strains positive; —, 90% or more strains negative; V, 11%-89% of strains positive.

TABLE 6-20 Differentiation of Clinically Important Species Within the
Genus Serratia®

S. odorifera
Biogroup

Biochemical Test  S. marcescens  S. liquefaciens  S.rubidaea  S.plymuthica  S.ficaria  S. fonticola 1 2
DNase (25°C) T Vv (85) + = & = FORY
Lipase (com oil) 4 V(85) + V(70) v(77) = V(35) V(65)
Gelatinase (22°C) T + + V (60) + = £y
Lysine (Moeller’s) + + V(55) - = I
Ornithine (Moeller's) + i = = = P
Odor of potatoes = = — + = = I
Req, pink, or orange v = v v = = L

pigment
Fermentation of:

L-Arabinose = . + + + i = o

D-Arabitol s - V(85) = o + e

0-Sorbitol + + = V(65) T g I

Sucrose + 4 + + % Vi(21) T

Raffinose = V(85) 45 + V(70) + £ =
Malonate utilization - - % = = + -

+, 90% or more strains positive; —, 90% or more strains negative; V, 11%-89% of strains positive.
Table includes only those Serratia species that have been isolated from human clinical specimens.
“Data obtained from reference 253 and Table 6-7.



TABLE 6-21 Differentiation of Species Within the Members of the Genus
Proteus®

Proteus vulgaris biogroup 3

TEST P. mirabilis  P.myxofaciens  P.penneri P.vulgaris P hauseri DNA Group4 DNAGroup5 DNA Group6
Ornithine = = = = = = = =
Indole = i - + 3 4 + 3
Esculin = = = + 3 = = V(9
Salicin = i = + = z o V(9
Lipase + 4 V(35) V(14) - 54 i V (90}
Tartrate Vi{87) T V(89) V(14) = 4 e +
Rhamnose = = et = = s v(17) =
DNase 25°C V{50) V(50) V(12) + - 4 4. V (55}
Acetate V (20) = V(12 V(14) = = V(12) V(18)

“Data obtained from reference 478.
+, 90% or more strains positive; —, 90% or more strains negative; V, 11%-83% of strains positive; numbers in parentheses are the percentages of strains giving posi-
tive reactions.

TABLE 6-22 Differentiation of Species Within the Genus Morganella“

M. Morganii subsp. morganii Biogroups M. morganii subsp. sibonii Biogroups
Biochemical Test A B (4 E F G
Lysine - + - + + d+ -
Omithine £z % =t = + i
Trehalose = = = = oE .
Tetracycline (% susceptible) 100° 100 14 100 0 0 21
Motility + = d+ = + 2 +

“Data obtained from reference 328.

"Strains with a zone of =28 mm around tetracycline were considered susceptible {minimal inhibitory concentration [MIC] correlate, <2 wa/mL), and those with a zone
diameter <15 mm were considered tetracycline-resi (MIC correlate, =32 pg/mL).

=+, 90% or more strains pasitive; —, 90% or more strains negative; V, 11%-03% of strains positive; d+, delayed reaction, 50%-03% positive within 48 hour.




TABLE 6-23 Differentiation of Species Within the Genus Providencia

Biochemical Test P. alcalifaciens P. rustigianii P. heinbachae P. stuartii P. rettgeri
Urea hydrolysis - - - V (30) i
Citrate utilization g poy - e o

Fermentation of:

Inosital - - W (46) i 1
Adonitol o = £ =
Arabitol - — + -
Trehalose = — _ _
Galactose s + i 4 R

=+, 90% or more strains are positive; —, 90% or more strains are negative.
"Data obtainad from reference 430 and other sources.

TABLE 6-24 Differentiation of Species Within the Genus Yersinia®

Test : Y. pestis pﬂ"ﬂﬂyﬂtdm Y. enterocolitica Y. frederiksenii Y. intermedia Y. kristensenii Y. aldovae Y.bercovieri Y. mollaretii Y. rohdei
Indole _ _ V(500 P " v(30) - _ _ _
Ormithine = = + + + + Vi40) V(80 V{80 Vi(25)
Motility 25-28°C - + - + . - + . . NA
Fermentation of
Sucrose - - + + + = Vi20) + + +
Rhamnose = V(i) —~ + + = = - - =
Cellobiose = = V(75) + + + - - + Vv (25)
Sorbitol Vis0) - - + + + V160 + + +
Melibiose V(S0) V(70) - = V(80) - - - = V(50)

“Data obtained from references 43, 660, and other sources. AN tests were done at 25°C-28°C
+, 90% or mord strains positive; —, 90% or more strains nogative; V, 11%~83% of strains positive; NA, results not available.
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TABLE 19-11 Stool Culture Screening for Enteric Pathogens Utilizing TSI and LIA in Combination

TSI Reactions
LIA Reactions  K/A H,S K/IAG H,S K/AG KIA AJA H;S A/AG AA K/K
RIA P vulgaris M. morganii M. morganii P vulgarts — Providencia —
P mirabilis Providencia Providencia P mirabilis
KK H,S Salmonella* Salmonelia* Salmonella*  Salmoneila* —_ - — —
Edwardsiella Edwardsiella*
K/K Saimonella — Hafnia Salmonella*  — Klebsielia Serratia Pseudomonas’
Klebsiella Plesiomonas’ Enterobacter
Serratia Hafnia E. coli
K/A H;S — Salmonelia* - Serratia — - — —
KIA — Citrobacter Salmonella*  Shigella* Citrobacter  Aeromonas*’™  Aeromonas*’  —
Shigella Yersinia E. coii Yersinia
Aeromonas’  Aeromonas’ Citrobacter Citrobacter
E. coli E. coli Enterobacter Enterobacter
Enterobacter  Enterobacter

Citrobacter

Data from the Microbiology Laboratory, The Ohio State Unwversity Hospitals and Maureta Ott, Columbus, Ohio.

LIA, Lysine-iron agar, TSI, triple sugar iron; K, alkaline, A, acid; G, gas; R, deamination (red slant)

*Results of TSI and LIA reactions in this category indicate a potential pathogen; additional tests must be performed.
"Oxidase positive



Nonfermentative Gram Negative Bacilli

TABLE 7-23 Practical Approach to the Identification of Nonfermenters

Oeidase
'- l
Monlity Molikty
- I -+ - l g
| | | |
Satupr Set up: Set up: Primary Tests
OF Dexxose Jococtadlus Rods
Nirae Bioth Lyseo (Maled Poovde F
Uma [Chastenson) OF Maltoso 10% Lactoss
Gromha 44°C Estwiin Acelamide
Homeiysis OF Mannisol Setup: Sot up: Lysino {Malh
Gelatin Hyérolys & Folymyxin OF Dextress Iecoie (Endich) Nivane troth
A nine (Melles! {23 ICxEsiensen) Urea (Crisienser) CF Dextese
Maleate Premlalonns deamnaze Esculin Pgment on BAF
Nrteasa ath Starch
Niiote beoth Ce xie
DMese Nitrane Goto Tobic 728
Gelarn Nazo
Peniclin pzclonkey Set vy Secondary Tests
Cotalese CF Nowitol CF Fructose
WaeCoskay Panieilin OF Maites2
Poyrmxn B CF Mannit!
CF Dastrose CF Xylose
KIA (lor H2S)
Golo Tadle 723 Go 10 Table 723 a?;'gue(mlm
Inde’s Lrea (Chvistarsen)
Go to Table 7-28 Prenytilanise dean s
- 4 Esculin hydrolyss
Starch pdrohyss
Celove bydelyrsis
65% Nl
[Nase
Gorto Gote Tecole (Enlich)
Table .27 Table 7-28 Polyrwpon 8
Naionate
Geowth 2142°C
Nivite broth

Instructions lor Ueing Tables 72310 137
This approach 1o the adentficasion of nan‘ormontans b dosignod to minining the mamber of Bochomical tema neaded for deni fcation £as0¢ en a pratiminary assotemont of the sidaso and mot By reoctions of oryanems to be Kotitod Oneo the rdomation
rwom :mmmdmumwmmewmmvd T o'gaim fa muymmnmumwnwwm' STWOSED HOmCh is w520 Deses 00 e meactions eianed in 3 pamay best Datery ‘o iowed ty

‘ A 100t that 3 specifiod in 1w dasignated Tebies, O 6 o0 the 3008 34 ik, e wor of 18 guds may wish B 161 5001 of B 10ats e L3I0 10 the prievary 30d sigedary Benons wAOsovEs & Metde, Cxidiso
mmmmw S LY n e 19 R N3 dufmsive CetCate it D oo e prasidle. AS i Qarunat by v workng wil NFES, & ey roout 2m shoskd DU uae and seacsons $oukd Dy Tuld S8 hours bufacs e Bl iuscng 3 taon

Sweps o Follow

1.Ovterraing D0 rmONETY 00 CORIR FRICIONS 2d Ty the Pow Ciagraem in Tatly 23,

250t up 50 specfied bacharrica et and ge 9 B [adle ndcatnd b complete the iovtheamin

LTouiae ies7 24 2 137, mnwmvcwbmxmmmrccnn:nesmoicetmmmwmt«umnwmmw

& 3 siegio buxis shaded, it i 1ho reacton gror Nt s the eaction 0dtaieed with your gecinon, you 22 Josw. Tha crgansm dectificatics & Isid 1n B same mtol‘nkvloldohu

5.1 muiscie bons AR Shadad and The reaCcTinn MAONES Tt Of your ID20Med L2 1he resctads 10 1ha sigh! of e St [ases. 10 Setermane 11e oomet Oenificatoe

6.4 tho 10ction obta 0o with yous XSO C03s Mt match Tt in the shadad Bou ¢r bones, procced 1 the ot column on 180 nght and flnd tho shaded box or DG e his columa. Ropeat stags £ one § Ll you roadh 3 Safiitve dendicaton.
T Spesial consiceation mus! be g 7en 20 380 Doxes 31 Cortam & varksble (V) rescton Squ. i R rare Caues, yO) BUs bept U virisbie feartion 1 the 3hadsd boo 25 SCTR & mach ¢ 3 ponrurEh.




TABLE 7-24 Oxidase-Negative, Nonmotile Nonfermenters”

Organism®

COC E05

Bordetola parapartuss's

COC N1

Bordeteia holmesii(NO-2)

Acietobacter otnsomi

Acinetobacier banrmanai

Acinetabacier hapmoytions

Aemetobacier sp.

Acmetobacier
calecacetious

Acmerobaciar prt

Acinetobdacier
30OreS'SIens

Acietobacier uni
Acinetobagier Iwolfi
Acietobacier guifose

Yellow
Genomospecies  Pigment  Urease

4

Brown Growth at
Nitrate  Soluble
Reduced  Pigment
= = + =
- - + NA
75 - « M
+
= g + =

NA

€1

Hemolysis Gelatin
31°C  44°C  Sheep Blood  Hydrelysis OF Dextrose  Arginine  Malonate

- NA
NA NA
- NA
- NA
V(3%) Vii3)
- +
o -
+ =
- .
v Vg
+ 4
—

‘Data feom references 117, 243 450,and 1171,
*All orgavisers inchaded in O chiart appesr 03 gram-aegative coocodecll on Gram's stoin,

‘Az consides

‘Must 250 be OF detrose positive

Grawlbocier bethosdonsis{ooe Table 7-13)
Brown sahablo pigmoat prodecd when grown at 35°C hsart infusion tyresing agae

+, 90% er mor of straing are positvg, —, SO% or moea of strans are pogatia; V. 11%-80% sirains positue: NA. atuits not nadabin: numbers in aacenthanos 20 percantage of strans ginng posime reacon. laginetions for
INErpreting table using shaded baxes ae praviced uncer headng “Steps 1o Follow” e p 32

TABLE 7-25 Oxidase-Negative, Motile Nonfermenters”

Organism

Stenotrophomonas
maltophilia

Burkholderia cepacia
complex

Sphingomonas
paucimobilis

Pseutiomonas
luteola

Fseudomonas
oryzihabitans

Burkholderia
multivorans

Burkholdera gladiofi

Bordeteila trematum
Kerstersia gyiorum

Pandoraca species

Lysine
Decarhoxylase  Esculin
- +
vV (67)

OF OF
Maltose  Mannitol
+ -

+ +
ax ~
+ +
+ +

+

Polymyxin

Pigment
Yeliow Lavender

White or yellow
Deep yellow

Dull yellow

Dull yellow

Grayish white
Yeliow

Grayish white
White to light brown

Grayish white

Additional
Characteristics

DNase positive

DNase negative
Lipase positive
Vancomycin sensitive

Lipase Pos
Lipase Pos

Acetamide and maicnate
Pos

Acetamide and maionate
Neg
Lipase Neg

“Data from references 209, 217, 250, 367, 433, and 1105.
-+, 90% or more strains positive; =, 90% cr more strains negative, V, 11%-83% of strains positive, NA, results not available; numbers in parentheses are percentage of
strains giving positive reaction; B, resistent; S, susceptible. Instructions for interpreting table using sheded baxes are provided under heading “Steps to Follow” on p.392



TABLE 7-26 Identification of Oxidase-Positive, Nonmotile Coccobacilli?

Characteristic
A, Oderor ~OF Phenylalanine Gelatin Nitrate Growth on Nitrite
Organism Appearance Dextrose  DNase  Ureose Deaminase Hydrolysis  Reduced  MocConkey  Reduced  Catolase  ot35C
Peycheobacier immobilis  Odor of FEA agar & - . ¥ = V(86) v NA > i
{saccharolytie) fresas)
PeErgworw yeer |CCC 0-sheped cells’ ! - + NA = + ViE2) NA V{B2) +
2]
¢oco3 Y?:a’)wh‘& n - + NA - - + NA + +
COC £04 Yollow colosias (§3) B NA 3. MA » = 3 NA % 3
COC EF-dt B NA i MA = 3 V(E5) v + ¥
M. canis - E = - 2 + v + +
M. cararhalis - ! — v - + — + +
Psyohvobacier .. = = +* - Vi + - Weak 4
phenyloprumicus’
0. wethalis $mall coccoid cels - =, — n ~ = VIEd) + - +
M. lacunare ~ — - - ‘ + — & Week +
M noniuefaciens - - - - - H vn — + +
M osloensis = z E = > (v Vi : Wezk 4
M ailartae Spreading or pittng = = = = = = E vig Weak 4
colones or =
M fincatnii Coccus ke to = = = NA = = = - +
plump rods
‘Cala obtained fom refererces 291, 367, 493, 754, 1102, 1170, and 1172,
*Gran’s stain smears show coccoid 1 short thick sods that Cats b but are stared a 05,
‘G speoes may be msientif [ i Y3 i 30Mm2 ol iicati
+, 90% o moro st-airs prstive; ~, 805 or mare straing negative; ¥, 11%-89% of straing positive; NA, resalts n t availabie; nurbars n paranth g¢ of g pesin imorpret-

1ng tabl using shadad baces a providad undxe headirg “Staps to Follow™ o p 32



TABLE 7-11 Key Characteristics of S.

Test

Oxidase

Motility

Growth on MacConkey

OF glucose

OF maltose

OF lactose

OF mannitol
NOs3 reduction
NO5 to gas
Arginine
Lysine

Esculin hydrolysis

ONPG

DNase

Polymyxin B

Pigment

maltophilia and B. cepacia complex?

S. maltophilia

Aorwk

V (86)

V (42)

gray, slight yellow, lavender

B. cepacia
Complex

+(93)
+

+

V (67)

V (79)

aray,
chartreuse,
vellow

a Data from reference 1172.

+, 90% or more strains positive; —, 90% or more strains negative; V, 11%—89% of strains positive; A, acid reaction;
Wk, weak acid; S, susceptible; R, resistant; NA, not available. Numbers in parentheses are percentage of strains

giving positive reaction.
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FIGURE 21-1 Grouping of nonfermenters based on eight possible results. 75/, Triple
sugar iron; K/K, alkaline/alkaline. Some bacteria have variable results and belong to more
than one group.
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FIGURE 21-2 Biochemical and morphologic characteristics of selected nonfermentative

MOTILE, STRONGLY SACCHARCLYTIC
NONFERMENTERS

MOTILE, WEAK, OR NONSACCHAROLYTIC
NONFERMENTERS

Burkholderia cepacia

Achromobacter xylosoxidans

maltophifiz
Burkhofdena pseudomalied

Psewdomonas stutzen
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gram-negative bacilli, ONPG, o-Nitrophenyl-B-o-galactopyranoside; +, most strains

positive; -, most strains negative, B, brown; F, fluorescein; G, green; Y, yellow. (Data

from the Ohio State University Hospital, Columbus, Ohio,)
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FIGURE 21-2, cont'd.



Gram Positive Cocci

TABLE 12-2 Phenotypic Characteristics for the Differentiation of
Staphylococcus, Micrococcus and Related Species, and Macrococcus

Reaction/Description for:
Micrococcus and Related

Characteristic Staphylococcus Species” Macrococcus
QOrganism size 0.6-16 um 1-1.8 um 1.3-25 um
Calony profile Raised. low convex Convex Low convex, domed
Growth rate Slow to rapid Very slow Slow
Fermentation of glucose - = =
Furazolidone susceptibility (100 ug furazoli- S R N

done disk)
Bacitracin susceptibility (0.04 unit TaxcA disk) R S R
Modified oxidase test -b +
Susceptibility to lysostaphin S R S
Facultative growth under a coverslip on blood 1+ to 4+ {1+ NA

agar
Acid production aercbically from alycerol in - - NA

the presence of 0.4 pg/ml erythromycin

*Includes the genera Mitrococeus, Kylacoceus, Dermacoceus, Nesterenkonia, and Kocuria.
YAl Staphylococcus species are modified oxidase-nagative except for 8. witulinus, S. sciur, and S. Jentus.
+, POSitive reaction; —, negative reaction; S, susceptible; R, resistant; NA, data not available.

TABLE 13-2 Phenotypic Characteristics for Presumptive Identification of
Catalase-Negative, Gram-Positive Cocci

Gram Stain Morphology ~ Hemolysis, Growth,  Growth, Growth, 65% Gas, MRS

Genes in Thicglyoliate Broth SBA Catalase we 4 Motility Lap PYR Nacl Broth Broth Vancareycin
Stregiococts Chains oy = - v - + - v = s
Entorococees Pars, chaing oy - + + v ¥ + + - SH
Abigiropha Chains oy B - v B + + - = $
Granylcaiella Chains oy - B v - + + - = S
Aceococces Tetrads, clasters « - - — - v v + — $
Helcoeocous Tetrads. chasters 4 - - - - B - + = N
Lovconostos Chains @y + ' - v ' R
Wessolla Chains oy - v \'} - - - + + R
Pediocxess Telrads. chssters « - - - - - - v - R
Tetiagenocecus Telrads chasters « - - + - + - + = N
Gemela Teirads, chasters, chains wy B - B - v - - = N
Vagocoeous Chains oy - + - + + + + - $
Alfoiococcus Clusters, tetrads o + - - - + + + ~ B
Glohcaeia Chains « - - - - - + + = 3
Facklama Clusters. chaing «a - - - - . +- + - S
Ualassgramura Llusters, tetras o - - - - + + + - S
Ignavigranum Clusters, chains « — = - - + - + - $
Doksicocous Chains « - - - - - + - - S
Eromococeus Chains a - - - - - NA + — S
[Cateilicocens Fars, short chains T - - NA - + - NA = S
Lactooncors Chains Yy - + v - t+ + v - 5
*, POSIING IRACTIN; = FOGIIN (RACTIE V. VAMARIO MaCion: +*, ARakNotlve 83ctine; S, Sxaraftible; R aatictant; NA, axa nt avaiiable; LAF becm PR, Y 1 MRS bioth, Mann.



Gram Positive Coccl
Staphylococcl

TABLE 12-5 Phenotypic Characteristics for Identification of Staphylococci
Commonly Isolated From Human Clinical Specimens

S. S S S. S. S. hominis S. hominis subsp. S. $. schieiferisubsp.

Test aureus epidermidis  saprophyticus  haerolyticos  warneri  subsp. heminis novobiosepiices lugduaensis schlviferi
Chanping fector + - - - - - - 4+ +
Coaguiase + - - - - - - - =
Novobiocin $ S A 5 S § R § S
Polymyxin B R S S S N NA SR $
Y : '
onc v 5 : L :
URE v @ " = P ” . v =
ACET = 3 % % i v v 5 3
PAL + + - - - - - - -
Heatsizble ruclease - - e +
BOAL - - . - - - - - +*
Acid produced aerobisally from

GLU } + ' I } ' }

MAL . + 4 + : 4

suc + + + + i 34 4 + =

MNIL ' v v v

MANN + + - - - - - + -

TREH + - + + + v - + v

4, positive reaction; —, rogating reachion + %, clow or delayoed pesitiee reaction, V, variable roactien, V—, vasabio reacton, most siraine nagatve: S, susceptible; B, resistant: NA, data not awailatée; PYR. Pyrrolidonyl arylams
dasa; D0C; Omithise dacarbonylase; URE, Unease: PAL. Alkaline phasphatate ACET, Acetein (VPY -GAL B-Galactesidasa; GLU, Glucosa; MAL Mabioze: SUC. Secrase; MNTL. Manntol MANN, Nanwcse: TREH, rehabsa



Gram Positive Coccl
Streptococci & Enterococci

TABLE 13-3 Phenotypic Criteria for Presumptive Identification of Clinically
Significant Streptococci and Enterococci

Hamolysiz, Growth, Groweth, 6.5% NaCl Bile

Organism SBA LAP Bacitracin SXT  CAMPTest  HIPP BE Agar PYR Broth Optachin Solubility
Group A Strempeoceus B + 5 R + R

Group B Strepfococcns By + R R + + - - ¥ A -
Groups C, F. and G By + v s - - - - - A -

SIrEpLOCOCT

Group O Entemescous oy + R R - v + + R -
Group D Strepércoeeus a + i L] - - - - f -
Viridans straptecovs wy ! ! 5 = W v - - R -
Preumococeus « + v 5 = = = = = i +

+, positive regtion; —, negative reaction; . variable reacten; &, Sussepritle; A, Aesisiant: LA levcing aminopeptidase; SKT; rimethoprim-sulfarmethoxaen kc HIPR. hippwrata fredeobysis; BE agar, bila esculin agar, FYR, pymolidonyd
arylamidass

Gram-positive

cocci
Catalase
‘. -
Staphylococci Streptococci
Micrococci I
Colonial morphology/hemolysis
|
l | 1
B-Hemolytic a-Hemolytic Nonhemolytic
PYR Optochin disk Bile esculin
(bacitracin disk) |
+ - S I —l R + =
(S) [ | (R) - ; g
Streptococcus pneumoniae Bile esculin

Group A Hippurate hydrolysis”
(Streptococeus (CAMP test) ” ’—|—| =
pyogenes) - ;
(:) [_—J—I g PYR Viridans group Nonhemolytic
) streptococei

O,
Group B Bile esculin {8.57% et}
(Streptococcus agalactiae) |
+ -
PYR’ f-Hemolytic streptococci; PYR
(6.5% NaCl) not group A, B, or D (6.5% NaCl)
Y 2 : i—_l——l :

(+) (=) + - ) =)

Enterococeus spp. Group D # [ |(-) Enterococcus spp Group D
Enterococcus spp. Group D

*Perform additional tests if isolate is from nonrespiratory source.

FIGURE 15-15 Schematic diagram for the presumptive identification of gram-positive
cocci. S, Susceptible; R, resistant.



TABLE 15-5 Phenotype and Biochemical Characteristics of Enterococcal Species

Enterococcus Species Mot MAN SOR ARA RAF TEL ARG PYU MGP
E. faecalis +* - - - . +* 4 -
E. faecium - +* - + \ - + -

E. durans - - - - - - + - -
E. avium - + + + - - - + +
E. casseliflavus +* + + + - +* Y +
E. gallinarum +* +* - + + +* +
E. raffinosus - + B . - - - + +

Data from Teixeira LM et al: Enterococcus. In Murray PR et al, editors: Manual of clinical microbiology, ed 9, Washington, DC, 2007, ASM Press.
MOT, Motility; MAN, mannitcl, SOR, sorbose; ARA, arabinose; RAF, raffinose, TEL, tellurite; ARG, arginine; PYU, pyruvate; MGE, methyl
a-0-glucopyrancside, +, positive test; —, negative test; y variable test

*Dccasional exceptions occur.



TABLE 13-10 Phenotypic Characteristics for Identification of Enterococcus
and Related Species

Acid Produced From:

Groap0D  Growth,  Groweh, Growth,  Growh yeuow

Greup/Spoacios Antigen BE Agar  5.5%NaCl e ®C AP PYR MOT PIGM  ADH HIP  GIU MNTL SOR ARAR SRTL RAFF  SUC  PYRV MGP
Greup 1
E e - - . NA . . “ - - - v . - . - . - - . v
£ gihus
£ malodoatus . - - NA - - - - - - v - - . - . - - . v
E patons
£ paedosvir
£ nfirosus 4 . s s s N s s s : + s s . s v
£ sacchovivtion NA + NA NA + - " + $ + + + +
£ hanawicnas
E dowiesod A r " ' v A} NA ' v v v v ™ + NA
Crsup Il
£ lsecalis - - - - - . - - - - + . - - - * - * -
£ foewion + . . + . + + - = + + v + -
£ cassulifavus + - . NA - + + + + - - + - - + - + v +
£ gaticanwe + . . - . + + * - * + + + - +
E muncii + * + + * + t + - -
£ faeropenxaes + . . - - + “ - " . + . . - - - - + - +
£ wesuess N - - - + - + - i = ~: NA -
E emfis A - - + - - N& +
£ andinoe N NA - + - NA NA - - NA + + - - - - NA -
£ tlindeus N NA NA NA . NA ' + v NA
L5c80000085 500, - - + v - - - v - -
Greap M1
E dsor - . . + - + “ - - - v - - - - . . +
£ dunrs + - + NA s + + - - + v s = a = B < - -
£ hnso + - + + - s - - = s - = - = - - + - ~
£ pni v
£ wllorsm
F eavant et v Y ' NA
Crewp IV
£ asiai ' v v C ' ' v
£ coconm NA * + . . + + +
£ solwoss * .
£ pheoviculicals N NA NA
£ waww + . . + - + + - - - - + - - - - - - +
£ oquamarious NA - . + * NA + - - - - + - - + - - + NA -
Crewp ¥
£ colwrdne - * - - NA - - + -
£ cawis A . . NA NA * . - - - - . - - v - - v
£ moaviows + . . > + ¥ = - - + - + > *
£ hesmarniens's - - v - - - - N NA
£ fodcus * - - + + - . - > * *
Ragopecss spy. NA * * ' 1 ' v t '
New Species
£ tvurur: v . ~ + - NA NA - - v - * + - - * - + NA +
£ oelyticus (uesse <) + - - + - + + - + - + - . NA -
£ ol unzsse + + . . - - + - - . - + NA -
£ vroasteus (U@ +) A . NA . + + - - - + + Y NA - - - v NA +
£ quebecensts A + ” NA - + + NA - + NA +
E piantanumicatlase +. + . . - . + “+ - + - + - - + NA -

weice +)
£ hctis N * + + * + + - - + - . - - v - - - N& -
£ Jomani - . . + . + + - - - - N - NA + - - + NA +
£ pumkonsic - - . " - + . - - - - . - NA - - - - NA NA
£ alovains - * - - - + < = = -~ = + + = - - ~ + N2 —

4, pitve reaction: — negatve reaction: V varabie reachon; +*, weak pesiives NA, 4323 nat ava debl: BE agar. e esculn agar; LAP. lexcine amnapepbdass: PYR, pyrrohdory! anylamidase: 1AU L mosiy; PIGM, sgmert; ALH agnne
Ghydiolsse, HIZ bNppueane bdesbysis; GLU, ghacose; MNTL, mannitol; SO, soebose; ARAB, avbirose; SBTL, sorbitol RASF, ralfisose. SUC, sucrase FYRV, pyruvane, MGP, methyl o -glusopysarosida
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