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(Bacterial Isolation)

(Scanlan, 1988)

1. ) (Bacteria stains)
Gram stain
(gram positive) (gram negative) ' °,
4
1.1 , crystal violet 1  fl v
1.2 Gram’s iodine 1  fl 0
fl Gram’s iodine crystal violet fi
1.3 95% decolorize crystal
violet
1.4 safranin
0
2. 1 (Bactériologie media)
2.1 (Nutrients)
2.1.1 (proteins) casein, meat

infusion, peptones, tryptones

1-2%
2.1.2 (carbohydrates)
fermentation,
oxidation differential media

0.5-2%



2.2

2.3
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2.1.3 ! (lipids) ’ pathogenic
leptospires mycobacteria
2.1.4 2 (enrichment) ,

. yeast extract
blood agar 5% ) defibrinated
sheep 2 bovine blood

Agar, buffer salts

2.2.1 Agar gelatinous extract red
seaweed plating media " 1-2%
differential motility media A
0. 05-0.4%

2.2.2 Buffer b pH 2

. ] |

metabolic product pH
buffer $ monosodium
phosphate, disodium phosphate,

potassium phosphate,
pH indicators
A pH indicators
2.3.1 pH indicators pH media test
! enzymatic activity

1. Bromocresol green A amino
acid catabolism
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2. Bromothymol Dblue . Citrate
utilizati test
3. Litmus 2, litmus milk broth ?
pH indicator redox
indicator anaerobic bacteria
litmus ,
- Clostridium SPP
4. Methyl red %, methyl-red-voges
proskauer (MRVP) medium
5 Neutral red ,$, MacConkey agar
Phenol red N carbohydrate
fermentation media
2.3.2 pH indicator 7
1
1. Eosin'Y methylene Dblue dyes
$, eosin methylene blue (EMB)
agar ! selective
differential medium  Eosin Y
pH indicator selective
inhibitor !
1 N
enterobacteria
2. Malachite green dye f
1

1 mycobacteria



b6
2.3.3 pH indicators redox

indicator A anaerobiosis
1. Methylene blue N redox
indicator A oxygen  free
condition anaerobic culture
jar chamber
2. Resazurin phenosafranin !
redox indicator , anaerobic
bactériologie culture media
2 4 fa fl 1 (Inhibitors of
bacterial growth) 4
Antibiohic ! antibacterial drugs
, Bacitracin, Carbenici 11in,
Cephalothin', Chloramphenicol, Colistin,
Cycloserine, Gentamicin, Kanamycin,
Methicillin, Neomycin, Penicillin,
Streptomycin, Sulfonamides, Trimethoprim
Vancomycin
Chemicals ? bile salts (sodium
deoxycholate, sodium taurocholate)
phenylalcohol, potassium cyanate,
potassium thiocyanate, sodium azide
sodium selenite
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Dyes brilliant green, crystal

violet, eosin Y, ethyl violet
methylene blue
Heavy metals , n bismuth  sulphite
cadmium sulphate lithium  chloride,
potassium tellurite

(Agar media)

3.1 Streak method ( fi 7)
3.2 Nonselective agar media

3.3

3.2.1 blood agar

hemolytic reaction blood agar
1. Alpha hemolysis ,fi !
colony media

2. Bata hemaolysis

colony

3. Double zone hemolysis
colony
!

colony 8)

colony 'y

colony

'y colony flat,
nuised, convex umbonate
colony 4 entire, undulate,

filamentous curled



fi 7

R

streak method

(fiin Scanlan,

1988)

58



fi 8 I f
( Scanlan, 1988)

ELEVATIONS MARGING

— —\ /" \

Flal Raised En:nre/] "\_\ Undulate
— / | i

Convex Umbonalte k%
\\
Curied Filamentous

— e

Pulvinate bilicate

The morphologic characteristics of bacterial colonics.
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colony , ! !
70
§ # opaque,
translucent ? fransparent
colony glisten 7 dull
3.4 Selective agar media
1. Selective media M0 ?
0
2. Selective media ,$ , , sodium

azide blood agar, brilliant green agar,
eosin  methylene Dblue agar, MacConkey

agar, mannitol salt agar tergitol 7
agar
4, ! , (Biochemical
Motility tests) (Kriengsak, 1978)
= / 3 L

4.1 Catalase test

, catalase
Media reagent A 3% hydrogen per -
oxide (H202) solution
? 7 slide test M loop o0 colony

" 3%
H02 1-2
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fl catalase enzyene
catalase enzyme
4.2 Citrate utilization test

#
citrate 0 °
" \
Media reagent  # Simmon’s citrate slant
) 1 streak
Simmon’s citrate slant 1
|
# ocitrate
1
#citrate
4.3 Indol test
7 ) indol
amino acid tryptophan
Media reagent # Kovac’ reagent
indol broth
) , indol broth
Incubate 37T 24-48

Kovac’ reagent 3-5

# alcohol indol
# alcohol #
indol
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4.4 Triple Sugars lron (TSI) agar test

) ‘
specific carbohydrates (glucose, lactose
saccharose) 0, fh
hydrogen sulphite
Media reagent 1?7 TSI agar
17 fl streak TSI
agar slant stab TSI agar butt
incubate fi 37° . 18-24
Slant " glucose , *1§ lactose
saccharose
Slant butt Aoglucose
lactose’ saccharose
Slant butt 17
glucose N lactose saccharose
H2
Slant butt fl A
glucose lactose saccharose
f
4.5 Methyl red test
fermentation glucose pH
4.5
Media reagent ' Clark Lubb’s medium
(glucose phosphate broth) methyl red

reagent
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I i1 fis 1 Clark
Lubb’s medium incubate fi 37
24-438 . methyl red reagent
2-3
(pH 4.5)

methyl red reagent (pH >4.5)
4.  Motilitv test

il
#1
Media reagent 1 motility test medium
(semisolid agar)
N f 1l fi# stab
semisol id agar incubate fl 37
24-48
stab
fhi
I stab fi #
4.7 Nitrate reduction test
? nitrate

nitrite $ free nitrogen
Media reagent ‘A nitrate broth
Solution A (0.8% sulphanilic acid in
5N acetic acid)
Solution B (0.5% alpha naphthylamine in
5N acetic acid)



4.8

4.9

) ol i
broth
Sol. A Sol. B

nitrate
‘ nitrate
nitrite 2
‘ nitrate
nitrate
f 2
nitrite

Oxidase test

enzyme oxidase

! )
Media reagent ?
tetramethyl

dihydrochloride

? 1
oxidase
Oxidative - fermentative test
carbohydrate fi
fermentation 2 fi ?

aerobic)}

incubate fi 37° .

64
. nitrate

24-48

nitrite
|

nitrite
nitrate

2 fi

(cytochrome oxidase

ag solution

p-phenylenediamine
(oxidase reagent)

10

fl 2 fi ?

{anaerobic,
(oxidation
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Media reagent , Hugh and Leifson’s
medium 1w glucose
0 stab , H
and L medium 2 1 2
media white soft paraffin
incubate 37 . 24-72

fermentation
oxidation

fermentation 2 oxidation
4.10 Urease test
B urea
nitrogen
Media reagent , urea chriStiensen’
streak
urea christiensen slant incubate
37° . 24

Slant enzyme urease
Slant , enzyme urease
4.11 Voces - Proskauer test

acetoin 2 acetylmethyl carbinol
glucose phosphate medium



Media reagent ‘- glucose phosphate
medium (Chark and Lubb’s, MR-VP medium)
40% potassium hydroxide solution
5% alfa-naphthol in absolute alcohol

g 7" ‘ MR-VP
Medium incubate ? 37, 24-48
40% KOH 0.5 . 5% alfa-naphtol
solution 0.5 . U Y30
medium acetoin
medium ' acetoin
5. 2 (Identification and
Classification of bacteria) (Cowan and steel, 1974)
2 :
21 2 ?
( )

(Sensitivity testing methods)
(Scanlan, 1988)
1. Minimum Inhibitory Concentration (MIC) tests
1.1 Broth dilution method
- MIC - -2 ! ?

Nutrient broth °
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n 1 ’) 1 f 4
™oogpe 18
) *U
i [ ) %6 *|

f 1 ,(MIC) ( fi9)
1.2 Microtube broth dilution method
) fi broth dilution method Nl
microtube
2. Kirby - Bauer agar disc diffusion method
I i (aerobic
bacteria)
2.1 Standardized medium Mueller-Hinton agar
2.2 Standardized inoculum

i trypticase
soy broth i 37 .
il Mac Farland
o 7
108
2.3 steriled swab ‘( trypticase soy broth flfl
N Mueller-H inton agar plate
2.4 standardized antibiotic disc
Muel ler-H intin agar ? i
2.5 plate " $ 37° . 18 .
2. clear  zone standardized
antibiotic  disc susceptible, resistant

intermediate fl
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fi 9 7) A ‘ Broth
dilution method
( Scanlan, 1988)

\)uuub"

100 50.0 25.0 125 6.25 3.12 16 - 0.8 0.4 control

Concentration of antibiotic pg/ml

v SRR o i
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; Body Condition Scoring (BCS)

BCS
fi i
BCS ,
BCS
")
)
A
BCS
12
BCS S ]) )
1.
) ) 0 1 56
A
5, 1 (150-200 )

(dry off)



(

BCS =1

(lumbar)

BCS = 2

BCS =3

BCS

I
I~

BCS

1
o

(rump)
(loin)

()

3.0-3.5

) (Patton

ischium (pin)

©1988)

ischium)

)

/1



12

0.5 BCS

Rump score  Loin score BCS

4.0 2.5 1.5 -0.5 3.5
3.0 2.5 0.5 0 3.0
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fl 2 (Table for Bacteriological

Identification'*

Symbols used in Chapters eand 7 arid.
equivalent descriptive terms

Symbol  Meaning and descriptive equivalent

+ ﬁgu%ﬂO%strams are positive (all, most, many,
d 16 84y/o strains pogitive (many, some)
— 15 % strains positive (o, none, few, some)
Delayed reaction in test or delayed growth
d Dn‘ferent reac (])ns by different Strains;
0SItIVes are
) eaction delayed and weak
Different reactions Iy different stralns
0sitives are weak o rovvth Is feeble
D Different reactions glven by lower taxa
enera, Species, varieties)
ot known

* Cowan, S.T. and steel, K.J. 1974 Mannual
for the identification of medical bacteria.,
(2md ed) , Cambridge University Press.



- Additional symbols used in some tables
of Chapters 6 and 7

Symhol  Meaning

Acid produced in milk
Acid produced, in milk; clotting is irregular
Acid clof in milk
Rennet (or rennet-like) clot
Slow formation of acid clot
Some strains produce a soft clot
Fermentative, fermentation
Gas produced
Generall posmve in oung cultures;
Inconsta tmo er Cu ﬁre
Digestion of cot in-mi
Reduction of indicator
Not tested; not testable
Oxiclative; oxidation
Under aerobic conditions
Under anaerobic conditions
Rod- shaped
Resistant (to antibiotic, etc.)
Sphere; caccus
Susceptible; sensitive to antibiotic, etc.
Spores terminal
Spores central = 2
Spores subterminal; variable in position
Spores oval; ellipsoidal
Late and inconstantly positive (mutative)
Spores round

Letters in boId t¥ e are serologlcal designations
Superior ifalic letters are explained in
footnotes to the individual table

= —1

——

—

-<;>_<\><<



First-stage table for Gram-positive bacteria

1 1L 3 4 5 6

Shape
Acid fast
Spores

Motility ;
Growth in air 4
Growth anaerobically

Catalase +

+ =+
+
+

Oxidase
Glucose (acid) D + + 4 4+
OF

Micrococcus
Staphylococeus

Aerococcus bt
Streptococcus ++

Pediococcus

+

6.3

Gemella 4
Anaerobic cocci*
Kurlhia
Corynehacterium
Listeria
Erysipelolhrix
Lactobacillus
Arachnia~\

Potilia
Propionibecteri
Acrinomyces
Bifidohacterium
Eubacterium
Clostridium
Bacillus
Nocardie
Mycobacterium

R

L ep<x ™ Ooma g — -

7

Peptococcus1 Peptostrep ococcus (also Leuconostoc).

Also Actinomyces odor;; yliais.

Different reactions in d Tcreni species of the genus.

Different reactions in di
Fermentation.
Oxidation.
V'eak reaction.
Not Known.
] Aporoge o vafia t.
pica] form.

8

+ |+ +

9 10 v

R R R R

- + -

O

£+ +

+ +

o+t
— F F F
Lt 0AY -
6.5 Ky
6.6 NAr,

L K> K>

16

B ¥4 55 1 7 B8 19 20 2
R R R R R R R R R
4
- .
- D D - -
+ - - -+ o+ 4t
B D . X
+ o - - + 4+ 4
X x x x x d -
4 4 4 D D + - 4
F F F F/- FI0/- 0 O OINT
1.
b+l
| #
6.7 +
-+
+ 6.8
< >. <> 6.9’
<> | B $ 1
I L

r | Cultural characters of these organisms
l can be found in tables with the
b----1 number indicated.

Sphere (coccus).
R Rod-shaped (baciiius).
NT Not testable.



. Second-stage table for Staphylococcus,

Micrococcus and Aerococcus

1 2
Growth, under anaerobic + _
conditions
Catalase ¥ +
Oxidase f d
\C}grbohydrate attack F Oh

+ =
Nitrate reduced + d
Arglnlneh drolysis + ,
Phosphatase 4 ,
G+ ¢ mole per cent 30-40 66-75
Lysozyme. r
Lgsos aphin r

1 Staphylococcus
Micracoccus
3 Aerococcus

I resistant
sensitive
weak reaction/growth



. Tlurd-stage (able for Staphylococcus,
Micrococcus and Aerococcus

12 3-4 5 6

Growth under + - - -
anaerobic

conditions

Xidase — =
Carhohydrate FF
breakdown [F/O/ - ]
Carbohydrates,

acid from:

P Uucose +
actose +
+

L O
Q

\
CD|
— e
]
B

4“

|
IR

maltose
mannito
mannitol |

anaerobic)
SUCI0se
xylose

s
N
4
P\I/|Ptrate reduced I
:

I Q—PQ“P
| oo
I [

Q-%_-'P —

Gelatin liquefaction
Urease _
A\r/gmlne hydrolysis
A (eg%- olk reaction) +
Pigment formation2 ~ +/- -/ +
Phosphatase -
Coagulase 4

_|'>+Q_Q_Q_Q_- '

1 T I O A B

o 1
|+ | +====

L1+ 1122 1] ]
REANE RN

1 Staphxlococcus aureus; . pyogenes; Micrococcus

@(oge €S Var. aureus . _

2 Staphylococcus epidermidis; . saprophyticusl . albus\
Microcaccus pyogenes var, albus .

3 Micrococcus |ute¥s; M. afermentans; M. lysodeikticust
Staphylococcus afermentans _

4 Micracoccus varians; M. Ia?tlsg Staphylococcus lactis
Microcaccus roscus; Staphylococcus rdseus

6 Aerococcus viridans

a Result mag vary with the method; see Steel (19626).
GSMaY' be 2:sénv on ammonium salt sugars; see
ction 6.2.2,
* P,? ments, usyally gold, cream or Kellow; M. roseus
B@ment is pink” — on the pigment line = white or
‘

Y.



. Second-stage tablefor
Corynebacterium, Listeria and Kurthia

f
2
Motility \ +
Catalase D ~
Carbohydrate attack Fl- F
VP ul
H.s T —

1 Corynebacterium
2 Listeria: Lisicrella
Kurthia

@
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Third-stage table for Corynebacterium. Listeria and Kurihiu.

1 2 3 4 5 6 7 9 o 1 2 B ¥ b
- F - = = = = = = — 4 4 ¢
t B Z ! % B ‘g i i Lol
- T I T S S ;
breskown— F F F F F F %2 - F F F F F F
— 4 4 4 — — 4 4 & 4y $
zuw_ﬁuzua@w
— y y N -~ & W
= . TSR ¢ S @ L
— - K /TAR N\& — - = T
— . "7 . d = o
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Second-stage table for. saciilus

1 3
Gram reaction 4 4 4
Motility* - -T -f
Morphological 1 1 1

group (see text)
Spore shape X
Spore position
Swelling of

bacillary body
Growth at 45 "C -
Growth at 65 °c -
Growth at pH 4
5.7 )

Growth IN 7%

NaCl

Utilization of  d 4
citrate
Anaerobic growth 4 4
mglucose roth
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g
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g

Car ohydrates
acid from :
glucose b+
arabinose - =
mannitol — 4
xylose — -
VP test 4 oo
Starch hydrol¥5|s b 4 4
Nlrate reduction 4 4 4
Cehtn tydrolysis & & &
elatin hydrolysis 4
Casein hydrolysis 4 i 4
Urease d -
LV + 4
Lysozr roor
sensifiv
5 lusanthra(:ls ,
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First-stage tabic far Gram-negative ‘oacteria

. uw 5 K U B
Shape R SR R
Motility S
Growth in air S L I B
Growth anaerobically
Catalase d D1+ + + &
Oxidase - oox ot - b
Glucost (acid) D - + - + -
Carbohydrates [F/O/-] Fl- - o - o —

+ + o —
+ + -0 o
)

)

)

)

)
‘o
)
)

+
+
+

=% +
T+ o+ o+ o+ 4+ g
>*
L
+

o 4+ + +
+
+
.
+
M+ + + + +
o~

Bacteroidcs 4. 12

Veillonella Vol

Neisseria +

Branhamella o+

Acinetohacter +1

Moraxe/la “+

Brucella J4

Bordeiella +o

Chromobacterium lividum 75

Alcalige es . :

Flavobacterium +1 AT.6
Pseudomonas ) .
Aclifiobacillus + .
Pasteurella + 17
Necromonas 4-
Cardiobacterium 4-
Chromobacterium violaceum

Beneckea

Vibrio

Flesiomonas +
Aerumonas g
Enterobacteria FTT'T19
Haemophilus A il T
Eikcnella S
Campylobacter 1
StreptobacillusX * o T.a0
Mvcopiasms }

"I*f " >-7 8

No Growth in air; growth  air-f-CO;. | | Cultural characters of these organisms
No growth in air or anaerobically; growth in 5-6% 02 |1 can be found in tables with the
e . T 9V L number indicated.
Aiso Shigella dysemeriae 1 (Shiga's bacillus). NT Not testable by usual methods. Fermenta
j Typical form live (Sneath & Johnson. 1973).

x  Not known.
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Second-stage tablefor Neisseria. Branhameila. Veilloneila. Gemeiia Mui Aeiiseiobacttfr

jniira'."-is
[ 2 3 A 5 6 7 9 0 1 1 B3
Gram reaction _ . - - : t
Growth under anaerobic conditions — - - - —
Catalase T 4 - & L D
Chidase $ F = — 4 4 - - 4 =
Carbohydrae breakdown [F.O/—] 0 0 0 0 F 0
Pigment - - T 4 - 4 -
Huemoiysis - - - - = = = = « i P '3
Growth'at 22 "C - - F T 4 H) 4 -f 4
Growth on nutrient a%ar - - T 4- 4 i1 T 4 4 4 4
Requirement for blood or serum g 1 - - — ! - - - =
Carnohydrates, acid from .
?Iucose 1 T —b 4 b d - 4
actose - =N\ - - - - = —
maltose - + AL |4 - 4 d
sucrose - 7/ (#) — - - yo=
Nitrates reduced - = == + — + b - 4
1 Neisseria gonorrhoeae; gonococcus 5 Neisseria mucosa ; Diolococcus 9 Branhameila caviae: Neisseria
2 Neisseria meningitidis: mucosus caviae
1. intrace/hilaris; meningococcus 6 Neisseria animaiis 10 Branhameila ovis: Neisseria ovis
3 Neisseria fiavescens 7 iNeisseria elongata Gemella haemolvsans ; Neisseria
q Nelssena pha\)/ngls . flava\ 8 Branhameila catarrhalis; haemolysans
N perfidva; V. subfiava ; V. sicca Neisseria catarrhalis 12 Veillonella J00.
13 Acinetobactcr anitratus
“ Gram positive but easily h Negative on isolation; after some g May be positive in some media,
decolorized. time in anﬁlmalcuINVa|on may

be positive.
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Buffered single subsirate (BSS) lests

(Pickett & Pedersen, 1970&, ¢)

1 2
Acid from:

glucose N !
ructose + 4

lactose —~ 1
maltose 77/ | &

mannitol +

salicin SINS

sucrose — d
xylose 4 T
Pseudomonas aeruginosa

2 Pseudomonas flugrescens
3 Pseudomonas putida

4 Pseudomonas diminuta

5 Pseudomonas cepacia
6 Pseudomonas maltophUia
[ Pseudomonas stutzerl
8 Pseudomonas pseudomallei

3

|\\\++

-+ !

4

+ 4+ =4 + + +

5

6

o - O _|__>(_|é +

7 8

+
|
B 4“
++
d 1+
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Sccond-stage tablefor differentiation of the enterobacteria (majority reactions)

1 2
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Third-stat’e table /or the enterobacteria (part !)
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Antimicrobial Agent
ArniKaCin
Arr. :Ciihn

Carcemcillin

Ceonaiotmr,
Chloramphenicol
Clindamycin
Colistin
Enrolioxacin
Erytnromycin
Gentamicin
Kanamycm
Metmcilim
Naioiiin
Naiictxic acid
Neomycin
Nitroturantoin
Penicillin G

Poiymvxm B
Streptomycin
Sulfonamides

Tetracycline
ToDramycm
Trimetnoprim-
sultametnoxazoie
Vancomycin

Enterooacteriaceae 6
Enterococci

Stapn-Pen :. orgs

Haemophilus

Proteus & E. Coil

p. aeruginosa

StaphytocoCD
Other organisms

N. mening. only
Other organisms

ZONE DIAMETER INTERPRETIVE STANDARDS
Zone Diameter (mm)

Disk
Potency
30pg

10 Lie
0 PC

10 PS
100 PC
100 PG
30 pg
30 pg
2 pg
10 pg
5pg
15 pg
10 pg
30 pg
5pg
1pg
30 pg

30 pg
300 pg

10 units
10 units
300 units
10
250/300 pg
250/300 pg
30 pg
10pg

1.25 pg/23.75 pg
30 pg

Resistant
<14

<11
<20

<19
<17
<1
<14
<12
<14
SB
<6
SI3
S12
<13

<10
<13
<12
<14

<20

oA

<14
<12

<10

Intermediate
' 15-16

2-12
21-28

18-22
12-14
15-17
13-17
15-16
9-10
16-20
14-17
13-14
14-17
10-13
11-12
14-18
13-16
15-16
21-28
12-21
911
12-14

13-16
15-18
13-14

11-15
10-11

Susceptible

>17

>14
¢

>20
>23
>13
>18
>16
>17
>
<20
>ie
>15
>18
>14

>19
>17
>17
>25 -
>22
>12
>15
>40
>17
>19
>15

>16
>12

g

Resistant
>16pg'm!

>32 pg/ml
>2.0 pgml
penicillinase

>32 pg/ml
>250 pg/ml
>32 pg/ml
>25 pg/ml
>2 pg/m

>8 pg/ml
>6 pg'ml
>25 pg/ml

>32 pg/ml

>100 pg/mi
penicillinase

>32 pg/ml
=50 units/ml

>15 pg/ml

>350 pg/mi
>12 pg/ml
>6 pg/ml

>200 pg/ml

Susceptible
<8 pg/ml

<s pg/mi
<0.2 pg'ml

<2.0 pg/ml
<16 pgml

<125 pg/ml
<10 pg'ml

<12.5 pg/ml
S1 pg'ml

<2 pg/mi
pg/ml

<6 pg/m!
<3 pgml
3 pgml
<12 pg'ml
<10 pg/ml
<25 pg'ml
<0.1 pg'ml
<1.5 pg'ml

<6 pg/ml
<100 pg'ml

<4 pgml

<6 pgml

<35 pg'ml
<5 pg/m!

00
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1 , (Media and Reagent for
Medical Bacterial*

Media

1o Beef Extract Agar

Beef extract broth 1,000  ml
Agar (bacto agar) 200 ¢
Final pH 7.2

Dissolve the agar by hot heef extract broth,
adjust pH 7.2, sterilized at 121°, for 15 min.

2. Blood Agar Plate for streaking

Beef extract agar 1,000 mi
Defibrinated blood 200 ml
(Calf, Sheep or Human)
The defibrinated Dblood may be substitute by
citrated blood, Cowan & steel has been described the
strain of staphylococci may be inhibited by citrate.

Kriengsak Poonsuk. Faculty of Veterinary
Science, Chulalongkorn University.
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3. Citrate utilization Medium

Sodium citrate 3
Glucose 0.2 ¢
Yeast extract 0.5 ¢
Cystine hydrochloride 0.1 g
Ferric ammonium citrate 0.4 g
KH2P 04 L g
NaCl S
Na2 203 0.08 g
Agar 20 ¢
Distilled water 1,000 ml
Phenol red, 0.2% sol. ml
Final pH . - .9
Dissolve the solid by heating, adjust pH, and
sterilize at 115°, for 20 min. This medium also

suitable to demonstrate H2 production; if it is not to
be wused for this purpose the Cystine, Na2 23 and
Ferric ammonium citrate should be omitted.

b. Citrate. Koser’s (1923)

NacCl h )
MgS04. TH20 0.2 ¢
NH4H2P 0 4 1
K2HP 04 1 0

Distil led water 1,000 ml
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Dissolve the salt in water then added :

Citric acid 2
Final pH .8
Sterilize at 115° for 20 min.
¢c. Citrate Simmon’s (1926)
This IS modified Citrate Koser's above,
incorporating 0.008% Bromthymol blue (40 ml of 0.2% sol.),
and gelly by 2% agar

Huah & Leifson’s. 0/F Medium

Peptone 2

NaCl S g

k2hpod 0.3 ¢

Agar 3 0

Distilled water 1,000 ml

Bromthymol blue, 0.2% sol. 15 ml
Final pH 7.1

Dissolve the ingredients in hot water, adjust pH
7.1, and add indicator sterilize at 115°c for 20 min.
Cool add  sterile serum  and sterile glucose (1%
concentration). Dispense in sterile test tubes.

The medium is used for Oxidative and Fermentative
test of bacteria and also examine of motility.
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Indol Broth

Peptone 10 ¢

NaCl 5 g

Distilled water 1,000 ml
Final pH 8.0

Dissolve the ingredients in hot water, adjust pH
8.0 sterilize at 115°c for 20 min

MacConkev Aaar

Peptone 20 ¢
NaCl 5
Sodium thiocholate 5 g
Distil led water 1,000 ml

Dissolve the ingredients in hot water,
min. Cool, and filtered.

Lactose 10 g

Agar 20 ¢

Neutral red, 1% ag. sol. 10 ml
Final pH 7.4

Add and dissolve the agar by boiling adjust pH
7.4, sterilize at 115° for 20 min.

7. MR-VP Medium
See Glucose phosphate medium
(Clark and Lubbs) No. 33
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8. Mueller-Hinton Agar

Beef infusion from 300 g

Peptone 17.5 g

Starch 1.5 g

Agar 17 g

Distilled water 1,000 ml
Final pH 7.4

Dissolve the ingredients in hot water, boil for 1
min. Sterilize at 121°C for 15 min.

The medium is used for paper disc diffusion method
for antibiotic susceptibility of microorganisms. Five
percent of the animal blood may be added if the test
organisms are fastidious/ and chocolatized in the testing
of the Haemophilus sppd

9. Nitrite Broth
NaN02 0.01 g
Meat extract broth 1,000 ml
Dissolve the NaN02 in broth, sterilize at
115°c for 20 min.
10. Oxidative-Fermentative Medium
See Hugh & Leifson’s Medium
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Triple Sugars Iron Agar. TSI

Peptone 20 ¢
Sodium chloride 5 0
Lactose 10 0
Sucrose 10 0
Glucose I g
Ferrous ammonium sulphate 0.2 0
Sodium thiosulphate 0.2 0
Phenol red 0.025 g
Agar 13 g
Distilled water 1,000 ml
Final pH 7.3

Mix, and heat to dissolve the ingredients, adjust
pH 7.3 and sterilize at 115°C for 20 min.

The

medium is used to determining carbohydrates

fermentation and hydrogen sulfide production.

12.

Urea Medium. SSR

KH2P 04 9.1 g

Na2HP04 9.5 ¢

Yeast extract 0.1 g

Urea 20 ¢

Phenol red, 0.2% ag. sol. 5 ml

Distilled water 1,000 ml
Final pH .8

Dissolve the suspension Dby heating, add urea

adjust pH

.8 and add indicator, sterilize by filtration,



Reagent

Kovac’ Reagent

p-dimethylaminobenzaldéhyde 5 g
Amyl alcohol 5 ml
Cone. HCL 25  ml

Dissolve  the aldehyde in alcohol by

warming in

water bath (about 50-55°C) .  Cool

the acid, protect from light and store at 4°c.

Hydrogen Peroxide
H202 3% aq. solution (10 volume)

Methyl red Solution

Methyl red 0.04 ¢
Absolute ethanol 40 ml
Distilled water to 100 ml

96

gently

and add

Dissolve the methyl red in the ethanol and dilute
to volume with water,.

4.

Alpha-Naphthol Solution
5% alpha-naphthol in absolute ethanol
(not 95% ethanol)



5. Nitrate Test Reagents

Solution A
0.8% sulphanilic acid in 5 N acetic
acid
Solution B
0.5% alpha-naphthylamine in 5 N
acetic acid

Zinc dust or suspension of zinc dust in
methyl cellulose.

Oxidase Reagent

1% aq. sol. of tetramethyl-p-phenerlene
diamine dihydrochloride

7. Potassium Hydroxide for V-P Test
40% ag. sol. of potassium hydroxide

1%

97
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