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PREFACE

The Manual of Nonfermenting Gram-Negative Bacteric. hes beer prepared to
serve those laboratory workers, or those taking courses in diagnostic micro-
biology, for whom ouly a2 minimum of text or workbook reference material is
available. The manua is for the use of laboratory workers who are advanced
in the study of bacteriology, or ar least are beyond the student-trainee stage,
and who wish to consider seriously identification of nonfermenting bacteria.
The student or novice will find the manual valuable for the detmla expla-
nation of media selection and test performance.

In the past 15 years, great strides have been made in the recognition, iden-
tification, and characterization of the nonfermenting bacteria. These
advances have resulted {rom clarification of the nomenclature and taxonomy
of the nonfermenters, anc from which a systematic approach to their ider.-
tification is now possible. However, media and test conditions used to identify
and differentiate the nonfermenters are diverse and tables of identification
are fragmented in their constituency. Mareover, tables of identification in
iruch of the published literature are compilations of results obtained by dif-
ferent nethodologies. The choice of cach test and mode of identification,
then, presents a continuous chalienge tc the laboratory worker.

This manual represents my experiences with nonfermenting bacteriz and
includes methods that I have used successfully for identifying and differen-
tiating ciinical isolates. While it is not my intention to dictate which tests must
or ought to be used, it is clear that certain media and methods have withstood
intense scrutiny whereas others are still subject to sustained evaluation. I have
included data that have resulted from ray use of these test methods. It is my
hape that the user of this manual will find these methods useful in identifying
the nontermenting bacteria.

Fhomas R. Oberhofer

A
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ACETAMIDE UTILIZATION

DESCRIPTION

:Many nonfermentative bacteria produce an acylamicase that, when acting on
acztamide, deamidates the acetamide to release ammonia into the supporting
mecium. The test for utilization of acetamide is comparable to the test for
utiiization of citrate in that acetamide is incorporated into Simmons agar base
at 4 concentration of 1%. Utilization is evidenced by a change of the brom-
othvmol blue indicator from green (neutral) to blue (alkaline). The acetamide
=5t ‘s narticularly powerful because it selects out certain organisms within
the omenclatural group of nonfermenters.

{EST PROCEDURE

. Inocuiate an acetaride slant with one drop of a broth or saline suspension
-f the test organism, and allow the drop to run down the slant. Alterna-
tively, use a straight wire to select a portion of an isolated colony and
streak the slant.

2. Tnrubate the slant overnight at 35°C with the cap loose.

3. Reincubate those iubes showing no reaction for an additional 24 hours.

Tests should be hield for 7 days if possible.

'NTERPRETATION

1. A positive test, indicating utilization of acetamide, is characterized by a
<hange in the indcator color from green to stark biue.

2. A negative test is seen as no growth, or slight growth, but there is no
change in the indicator.

3. A slight discoloraticn of the stant is ignored.

NOTES

1. The test for acetamide acylamidase {a deamidase) is more correctly termed
a test for alkaiinization rather than for utilization, since some organisms
may grow slightly on the slant but casue no color change. Pseudomonas
maltophilia is particularly noteworthy in this respect.

(3]

The acetamide test is suitable to replace the test for growth at 42°C for
the routine differentiation of the fluorescent pseudomonads. P. aeruginosa
atiacks acetamide and grows at 42°C, whereas the other fluorescent pseu-
domonads do not.
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AMIDE AGAR MEDIUM

1. Formula

(a) Recommended

MgSO, 0.2¢
NH,H, PO, 1.0g
K.HPO, 1.6y
Na(l 5.0¢g
Agar 15.0 g
Bromothymol blue 0.08 ¢
(b) Alternate
MgCl- 6H,0 0.2¢g
KH,PO, i0g
K.HPO, 1.0 g
Na(l 5.0 g
Agar 156.6 g
Bromothymol blue 0.08 g

(c) Bromothymol blue indicator. Dissolve 0.1 g of the powder in 8 mi of 50 /
N NaOH. Add 6.4 m! of the indicator solution to cach liter of base
medium. )
2. Preparation
(@) Add the ingredients to 1000 ml of deionized water. Heat ta dissoive.



Table 1. Alkalinization of Acetamide, Allantoin, and Tartrate

Organism

P aeruginoss
Apyocyanogenic
Pyomclanine
Delayed pyovyanie
Mucuia
Nemgiucolytic

UKDP-1 ang -2°

P patida

PP fluorescens

I pseudomallei

P stuizes: group

P pseudoalcaligenss

4. Ganitratus

A, haemalyticus

P thomasii

o plckettii

CDU Vaed

Preuedomaonas
spoi
spd

AL xyiosaxidan
b |
hic 2

Sebromobacter
s
sp.2

CDC V-1

DO Vd-2

£ maltofidia

Pocepueia

I meningosepticum

Foindalogenes

CDC Vet

CHC Ve-2

P pancimaobilts

I omultioorem

)

P wrwdovorans

i

I

f

SIS

alealigenes

leslosterant

diminula

No.
Tested

19
'3

Turtraic

Fi+F %t

%+

Allantoin
i) %
10862 T8

) 51

27024 80

825 77

0 ¢

¢ 0

22) 3

4@ 1

0 0

0 o

0 0

4@ 5

o 4

2 100

P20i; 100
1400) 88
10 100

0 )

9(2) 24

1 17

90 100

o 100

121 106
3 100
0 I

1B 33
o) 10

iy 87

0 ¢

0 0

0 0

6 75

0 0

1H(1B) 46

n 0

6 k)

¢ 6

25

= o

-3

<

38
16
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PAFTHODS

Tzble 1. (continued)

N Acetamide Allantoin Tartrate
0. —

Organism Tested +(+) %+ +(+) %+ +{+) %+
P. putrefaciens 4] 0 0 il 0 9 0
A. odorans 23 22(i) 100 0 R 3 13
A. denitrificans 8 0 3 7 84 0 0
A. faecalis 14 0(3) 21 ] 7 3 21
ChC Ve 15 0 1] 14(1) P0G 12(2) 43
3. dronchiseptica 7 Q 0 12) 43 0 D
Alcaligenes species 8 0 ] 8 100 0 bl

Symibols: +, aumber positive within 2 days; (4}, number positive within % to 7 days; %+, percent positive
after 7 days; w, weak reaction.
*UFP, unideniified Auorescent psendomonads.

)

Add the amides and salts to the respective aliquots of base medium in
the following concentrations: acetamide, 1% {19 g/liter); allantoin,
butyramide, formamide, hippurate, nicotinamide, propionate, and
tartrate, 0.5% {5 g/liter). Acetamide, propionate, sodium and potas-
sium tartrate are available from Fischer Scientific Company, ¥airtawn,
NJ: and allantoin, butyramide, formamide, hippuric acid (sodium salt),
and nicgtinamide arc available from Eastman Kodak Company, Roch-
ester, N.Y.

Dispense in 3-ml amounts into 13 X 100 mm screw-cap tubes.
Autoclave at 121°C for 15 minutes, and allow the medium to cool in
the slanted position.

Final pH. 6.9 £ 0.1.

Expiration. 3 months at 4°C.

Controls

i} Acetamide and allantoin. Pseudomonas aeruginosa ov P. acrdovorans.

Wy Tartrate. P. acidovorans.

SETA-SALACTOSIDASE {(ONPG) TESY

DESCRIPTION

Many organisms are unable o ferment lactosc but possess mechanisms to
break down the lactose molecule into one molecule of glucose and one of
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galactose, The bera-galactosidase test is based on the hydrolysis on o-nitro-
phenyl-beta-D-galactopyranoside (ONPG) by the enzyme beta-galactosidase,
to form o-nitrophenyl. The reaction is characterized by the formation of 2
yellow color in the test medium due 16 the pigimented o-nitrophenyl.

TEST PROCEDURL

1. Place on ONPG disk in a smiali, capped sterile plastic tube, The disks are
available commercially.

2. Prepare a dense emulsion of the test organism in saline and add four
drops of the suspension to the disk. Alternatively, place 0.2 mi of saline
and an ONPG disk in the tube, and add one loopful of growth taken from
a slant or agar plate.

3. Incubate the test overnight at 35°C, and examine for a color change.

INTERPRETATION

1. A positive test i¢ indicated by the appearance of a yellow color in the fluid.

2. A hegative test is seen as no color change.

NOTES

1. Alarge volume of fluid should not be added to the disk to prevent dilution
of the color intensity. '

2. A broth culture also may be used as the inoculum. However, take care not
to confuse the straw color of the broth with'a weak reaction.

3. When testing yellow-pigmented organisius such as the flavobacteria, a sec-
ond tube containing inoculum only should be used to differentiate a true
reaction from a pigment effect.

4. Fermentation of lactose depends on two enzymes: a permease and a beta-
galactosidase. The permease allows the lactose to enter the bacterial cell,
and organisms devoid of permease may be late lactose fermenters, or may
fail to ferment lactose altogether. The galactosidase, in contrast to per-
mease, can pass through the cell wall and break down the lactose molecule
into glucose and galactose. Hence, an organism may lack permease but
possess a galactosidase. Organisms devoid of a galactosidase generally lack
a permease also.

5. The nonfermentative bacteria do not possess permeases, but many possess
a galactosidase. Some organisms, such as Acinetobacter anitratus, however,



