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An example of the use of a selective medium

Bacterial colonies Fungal colonies
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Selective/Specialized medium

* Some examples of selective media include:

Eosin methylene blue (EMB) that contains methylene blue —
toxic to Gram-positive bacteria, allowing only the growth of
Gram negative bacteria

YM (yeast and mold) which has a low pH, deterring
bacterial growth

MacConkey agar for Gram-negative bacteria

Brilliant green agar, a medium that inhibits Gram-positive
bacteria while permitting Gram-negative organisms such as
Salmonella species to grow.
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Selective/Special medium

* Hektoen enteric agar (HE) which is selective for Gram-
negative bacteria

* Mannitol salt agar (MSA) which is selective for Gram-
positive bacteria and differential for mannitol

* Terrific Broth (TB) is used with glycerol in cultivating
recombinant strains of Escherichia coli.

» xylose lysine desoxyscholate (XLD), which is selective for
Gram-negative bacteria

¢ Buffered charcoal yeast extract agar, which is selective for
certain gram-negative bacteria, especially Legionella
pneumophila
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Differential media

Blood agar which contains bovine heart blood that
becomes transparent in the presence of hemolytic
streptococcus.

Eosin_methylene blue (EMB), which is differential for
lactose and sucrose fermentation.

MacConkey (MCK), which is differential for lactose
fermentation.

Mannitol salt agar (MSA), which is differential for
mannitol fermentation.

violet red bile agar is used to distinguish coliform
bacteria from noncoliform organisms.
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(@) Gamima hwnedyss () Al hemolyan
Figure 153 Types of hemolysis exhibited on a blood ager plate

The use of blood agar as a differential
medium
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Hemolysins are exotoxins produced hy bacteria which cause
lysis of red blood cells /n vitro.
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The use of carbohydrate tubes as
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Oxidation Fermentation medium

yluk

Green in both tubes indicates that the organism cannot metabolize glucose.

Oxidative metabolism indicated by yellow in the aerobic tube and green in
the anaerobic tube.

Both tubes yellow indicate fermentation only
\
N
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Selective Media for Isolation of Gram-
Positive Cocci

1) Phenylethyl Alcohol Agar,
2) Columbia CNA Agar,

3) Bile Esculin Agar,
4) Mannitol Salt Agar

» are all used to isolate streptococci, enterococci, or
staphylococci In human samples
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Bile Esculin Test
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4‘5 Bue Escuuin Test Resuirs # This plate was moocutated
with two Gram-positive coccl. The organism on the bottom Is
bile esculin-positive. The organism on the top Is negatie.

TABLE OF RESULTS

Mtarprotation

Rosunt

Medium is darkened sthin 48 hours Presunpiive ierfication as o member of Growp D
Streplocvccus o Enléracoccus

No diskening of e medum ey Présumptive ostemmination &3 not & member of Group D

A8 hours Sweptococcus or Enterococcus
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Phenylethyl Alcohol Agar
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AGAT + NA & on the left: PEA

is On the nght. Both plstes were

Inocudatied with the same three

OrgavEmS~—one Sramposiive coccus and two Gramncgative rods. Al theee organiams grow well on the NA, bt oaly the Gram
positive crganam ((op) grows sell on the PEA. Note the stunted growth of the Gramnegalive rods on PEA

TABLE OF RESULTS
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(a) Nutnent agee {b) Pherryiothyl skconol agar

Flgure 151 Selective effect of phenylethyl alcohol agar reduces the growth of
E. coli and selects for S. aureus
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Mannitol Salt Agar (MSA)
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4-T Muosion Skr Acat + This MSA was inoculated win 4-8 MO SALT AGAR STREARED 5OR ISOLATION # This MSA
two of the organisms used in todey's lab. Both grew well, but was noculated with the same Swe organiems as in Figure 4.7
only the 1op one fermanted manniiol and produced acid end The 50l growth in the first Bwee guadrants is sUB a mixure of
procuucts. This i evidenced by the yeliow growth and halo sur- the two Orgaresms. M0 disegacd the coior in this regon. Nole
rounding it. Compare this plote with the one in Figure 48 and the small red colonies and Larger yeliow cotoeies in the fourth
o I you can identtify The ocganinms. “lrese

1 - Mol S Agar Rewste nd iempreaton

TABLE OF RESULTS

Mezunt Interpratation Pressegethve I

Poor growm or nn growts (F) Crpanmm i inhibted ty Nal Not Stashylocoooes

Good growth oG Organmen in not ishisies by NaCl Stwohyococoss

eliow proweh of hata (Y) Qrgaresm produces sod om Possitie padogerc
Mol fermentanon Slaphyplocoocus areus

Fled rowth jee hada) (/) Organiss does not ferment Laiatidacocoss other than R A
mmnntol. Na msction 5 mureun

Staph. epidermidis Staph. aureus
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Mannitol Salt agar
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Selective Media for Isolation of Gram-
Negative Rods

1) MacConkey Agar,

2) Eosin Methylene Blue (EMB) Agar
3) Hektoen Enteric (HE) Agar,

4) Xylose Lysine Desoxycholate (XLD) Agar

e
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MacConkey Agar (MAC)
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TABLE 4-5 MacConkey Agar Results and Interpretations
TABLE OF RESULTS

Result Interpretation Presumptive ID
Poor growth or no growth (P) Organism is inhibited by crystal violet and/or bile Gram-positive
Good growth (G) Organism is not inhibited by crystal violet or bile Gram-negative
Pink to red growth with or Organism produces acid from lactose Probable coliform
without bile precipitate (R) fermentation

Growth isc‘colorless' (not red Organism does not ferment lactose. No reaction Noncoliform

or pink) (C)

4‘9 MACCONREY AGAE # This MacConkey Agsr was

Doculined with four cwmens of Enferotactoniaooa, all of
which show shundan! owth. The 1op organism snd the ons
on the Mgk e Ioctoss feTMnters, 35 cwdenced by the piol
cobr. Note The ble peecioilats sround the top aepacism. The
>Renizms on the bottom and on the left predosed no color,
They 0 nal Apewar 10 e S famunte s
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MacConkey agar

MacConkey agar will inhibit the growth of gram positive with the exception of
Enterococcus and some spp. of Staphylococcus Arid allow gram negative to grow. A

MacConkey agar as a selective and
differential medium

Staphylococcus Salmonella enterica
aureus (no growth) serotype Choleraesuis
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Eosin Methylene Blue Agar (EMB)
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TABLE OF RESULTS
Reosult Interpretation Presumgtive 1D 2=

Poor growth or no grewth ()

Ovgarssm is inhitated by eosn and methylene blue Gram pusitive

Good growth (T Oogaresm i not inhinted By eodin and Mmathylone Bue Gram-negiative

Growan s genk ana mucosd (M) Degaretum Tomants 1CIoNe with STk SCk! roduton Possiote coliform

Growth is “derk” [purple 10 Ougaminm ferments lnctoss mnd/of sucrose with sod Probabin cofiform
Dinch, with 0¢ witheut groen production

malic sheen) (D)

Groeth is “colondess” (m0 pink
purple, or motalio sheen) |C)

Cugarinm does not feemedt lactose O BuCrosa Noocalitorm
No roaction

4'1 2 Eosiy MEnrLens BLug Acar # This EMD Agar was in
ocudated win {clcchwise from the top) two coliforms, @ Gram-
negstive noncatiform, and & Gram-positae organism, Note the
charscteristic graen metalic shean of the colform at the top
and the prk coloration of the one &t the rght. Both onganisms
are actoss fermanters; the dfferance in Gokor results from the
degree of ooid procuction. The organism on the bottom Is o
nonfermanter, a5 indicated by the lack of color. Growth of the
Gram-posiiive organism on the %4 was Inhioikad by eosin Y anc
methyiene blue.
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Large amounts of acid from
lactose fermentation cause the
dyes to precipitate on the colony
surface, producing a black center
ora“ " (E.
coli)

Smaller amounts of acid
production result in
coloration of the growth (E.

aerogenes)
Nonfermenting enterics do not
produce acid so their colonies

remain colorless or take on the s s
color of the media (P. vulgaris) EMB (Eosin Methylene Blue) Agar

No growth indicates a Gram +
organism (S.aureus)

sLarge amounts of acid from lactose fermentation cause the
dyes to precipitate on the colony surface, producing a black
center or a “green metallic sheen” (£. colj)
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Escherichia coli on L-EMB agar
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Lactose fermenter on L-EMB agar
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GENERAL REVISION

Catalase test. Selective and Differential media.

Oxidase test. Oxidation Fermentation medium.

E  Gram Stain. F Coagulase test.

F Acid Fast Stain. F Gelatin liquefaction test.

E Endosperm Stain. B Starch hydrolysis test.

E Capsule Stain. E IMViIC tests.

F Flagella Stain. E Nitrate reduction test.

E  Motility test. E Single media / Multiple tests.
I B

I B

I

Urease test.
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Bacterial Staining

O Differential Stains:

I. Gram Stain.
Il. Acid Fast Stain.

O Special Stains:

I. Endospore Stain.
Il. Capsule Stain.
Ill. Flagella Stain.

Dr AMOHAMMADI

Gram Stain

Gram Positive Gram Negative

r [

i. bacilli i. bacilli
ii. cocci il. cocci

e
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Gram Positive bacilli
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Gram positive cocci
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Gram negative bacilli
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Acid Fast Stain

Zlehl neelson method
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Endospore Stain

Schaffer Fulton method

Endospore Stain

Schaffer Fulton method
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Capsule Stain

. Gin's method
/l.  Anthony's method

)
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Capsule Stain

l. Gin’s method

 Gram-positive cocei (dark
- purple'cels)--1000x

Capsule = white space. -
surrounding cell§ =~ |
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Capsule Stain

/. Anthony's method

Dr AMOHAMMADI

Motility test

[.  Semisolid media
/l.  Flagella stain
/ll. Hanging drop technique
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Motility test

1.Semisolid media

1"
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Motility test

/. Flagella stain (leifson method)
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Motility test

/. Flagella stain (presque isle method)
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Motility test

I1I.Hanging drop technique

etroleum jell
i ey drop of bacteria

v

cover slip

depression slide
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Biochemical tests

Catalase test.

Oxidase test.

Coagulase test.

Gelatin liquefaction test.

Starch hydrolysis test.

Urease test.

IMViC tests.

Nitrate reduction test.

Single media / Multiple tests.
Selective and Differential media.

Oxidation Fermentation medium.
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Ability to Respire 1_Cata|ase test
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Fccnc Daxtant  Myhogen
Moo Poness

Fanyrvien

Sapenaik
Padod Mk

5'1 5 MicroaiAL PRODUCTION OF H,O, # Hydrogen peroxide
may be formed through the transler of electrons from reduced
Savoprotein to oxygen ar from the action of sipomde dismutase

2,0, — 3 FH,0 + Oalg)
P

5" 1 6 CATALASE MeDirep Convirsion of H,O, # Catalase
s an ensyme of acrobes, microasrophiies, and facuttative
anserobes 1hal canverls hydrogen pevocide to waler andg
anygen gas.
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Catalase test
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AUIDACLINE 2- Oxidase test
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Ability to Respire 2- Oxidase test
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Parple reaction
Oraddase pesinve

Hartiria o test suip Add oddase reagent
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 BBL™ DrySlide™

4

5'22 Quoase Sure Test ¢ Positve results with this test
shoutd appear within 20 seconds. The dark blue 15 a positive
result, No cofor change is a negative result. The organism In
the top rght panel gemonstrates a negative result (not blue)
but pppesrs yellow because it is pigmented. (BBL™ DryShide'™
systems avallable from Becton Dickinson, Sparks, MD |

5'21 Oumase Test on Bactemiar Growrth + A few drops of
réggent on oxidasepositve bactena will produce a puple-biue
color immediatety.

3 ipeiast opegipe omte Lt 25l e e 3 Pl MBS 2y 10 ST T A

S8 gmedabial, hoa s LS A o) o
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ASM Microbelitrary © Catheart, Kramer, m
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AUDAIENE  3- Nitrate reduction test
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NH,*

ammonium (-3)

NO; =~ NO,

nitrate (+5) nitrite (43}

NO =3 12N,0 =>—> 12N,

nitric nitrous molecutar
oxlde (+2) oxida (+1) nitrogen {0)
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AUIDACLENIE 3- Nitrate reduction test
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5'25 Incumaren Nireate Brot Brros THE ADDImon o€
Reacents  Numbered 1 through 5 from left to right. these are
Nitrate Broths immediately after incubation before the addition
of reagents. Tube 2 & an uninoculated comtrol used for color
comparison. Note the gas produced by tube 5. 11 15 a known
nonfermenter and, therefore, will receive no reagents. The gas
produced Is an indication of denitrification and & positive result.
Tubes 1 through 4 will recelve reagents. See Figure 526,
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5'26 Iscusaren Nereare Bromi Artex Apomion or ReAcenrs + == uj"o 4 ”;,Jl: 9° "'1]. Ol yae i
After the addition of reagents, ube 1 shows a positive result, SoS (5,55 )l Gl Lbboe GKon it
Tube 3 and tube 4 are Inconclusive because they shaw no color Y% 4;5)?
chenge. Zinc dust must be added to tubes 2 {comtrol), 3, and 4

to verify the presence or ahsence of nitrate. See Figure 527
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5'27 Incusaren Nimeate Brown Asrer Apomon of Reacents
Aano Zine + Finally, 3 pinch of zinc is added to tubes 2, 3, and 4
vecause they have been colaness up to this point. Tube 2 (the
cantrol tube) and tube 3 turned red. This IS & negative result
because i indicates that nitrate s sUll present In the tube.
Tube 4 dig not change coloe, which Indicates that the nitrate
was reduced by the organism bayond nitrite 10 some other
nitrogencus compound. This 1S a positive result,

VY Y EFA

2L S 4 6s 5 539 5l (S laie 03933l
4 Sl GSee Glized 45) 9390 Ol 4595
bl oy 4 (adb 25200KNO3  &)50

g

03,5 bl 1) Ol slavy sk S
25 9 093l pa 5o Olzs 1M 9 il
o8 41 59 buwgd Al bl 39790 bz
9 95w dawl STy 4 azgi b g ond Jois
23 .0 Jalgs all buse 33 je,8 S5 dacd s
pae Sl Sl 08 KOs sk slse ez
039 (hio 9 usilSly e buwg Ol sl
i gt 595 039381 b ST Ll 1abilge s
slol plole)l samd pds ssalin )
bl Cate O ya

NH3 4 oz ol Juls 4 (Alge Guiz 52
Sl oS 5 L sN20 NO
23,185 3929 S (Sl s

Dr AMOHAMMADI

L. rooutets wi pure sutuse

—
- -
A Exareve e
Dutarr. e
Vol 4% o tettse add B o -
- Foagere A st & o -
L
5 Moot ree aoxd aex
» - ¥ 1, g
- - rechwn rtrem 43 e
Tt ia conrawaninl
Momss
T (e v wens
G (Pervemen 1 vigas A Lrarewry
Mo cotor (6RO ot magaTte
LT
W o L the AR of g ta
Mot ks Oty GV W0 ke hwege (#he adttme
-ty o ive

hue
Tew i Congawind

Dr AMOHAMMADI

ot potr cufher aaitem of fve 3aut

1 e & & bt ot

Troies— e hu of (#rKET £
MO, = MO, o N
Soure of 208 13 LEWRREL TRRLEWE S00bkn of repEte

L ]

SeoeTE Sat faes the sddtu of Ore dust

v \p rengmeons wiroperes

oryeses
o

= rALes LT

Yo


http://dramohammadi.ir/

VY Y EFA

Coagulase test
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Negative Coagu|ase test Positive

o=

Slide method Tube method

IRE 5-32 Coagultase Shde Test Results and Interpretations

TABLE OF RESULTS

Rouutt Interpretation Symbol |

TABLE S~33 Coagulase Tube Test Results and Interpretations

TABLE OF RESULTS

Result Interpratation Symbol

! cel aama h oen
iumping of. ool P S Doy Medium = sold Plasma has been

coaguiated cosgulnted
o clumplng of i ° 988 ot bean Medium s higud Pasma has not been
cells coaguiated

coogulated
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Gelatin liquefaction test
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Gelatin liquefaction test

o5V b G5 UK I Ky
oC sbod ;o Of Yad w9d (lie
sdy L ol ea opl ol (cwl28
2 3 JAS diged Gl S
G 2gd (5 1385 dlxa ,52C 25 sloo

4 bume O3 ple 45T 59b Wb
Ll 03945 Lo,S Juls

Dr A.MOHAMMADI )

Dr AMOHAMMADI vy


http://dramohammadi.ir/

VY Y EFA

Gelatin liquefaction test

Nutrient Gelatin

Dr AMOHAMMADI

X- Ray or Gelatin Film test
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Starch hydrolysis test
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R s- 12 Armyane Test Rewdts and Interpretations

TABLE OF RESULTS

Rosult Interprotation Symbol

Clearing srourd Amylese m present
growth

No clearing No amylase is
around growth peesent

5-43 Stanci Hvewotsts Test # This (s a Starch Agar plate
with odine sdded 10 detect aimlase activty. The organism

#oovy shows Po cleanng and 5 negative ( ~ ) The orgarss
beiow 15 saxroninded by & hislo of claRrng snd & positive ( +
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Starch hydrolysis test

Positive Negative

Dr AMOHAMMADI

IMVIC tests:

. Indole production test.
II. Methyl Red test.

III. Voges-Proskauer test.
IV. Citrate Utilization test.

O
’\
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Indole production test
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Indole production test

Negative Positive
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Methyl Red test
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Methyl Red Test. fa) Exhendiis oo, MEC4 (b)) Eaterodacter aerogores, MR-
Bsachemistry within hacteria Acetyl-CoA,
2.3-butanedicl,
ethanol,

E aerogenes —————» | ond

Glucose ——s 2 pyruvate - acids

E col ——» acetic,

S‘1 0 Mitist Rio Tiss + The hube a0 the 121 1f

Trie be oor U rigfib i WA negsine, )
.
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Methyl Red and |
Voges-Proskauer Tests,

__I}

Lactate (CH,CHOHCOO")
: Carbon dianide (O0y)
s Hydrogen gas (Hy)
e Ethangt {CHOH,OH)
Acetate (CHLOO07)

GO.\{ Formae (HCOO)
Succrats QOC-THLLHC00)

flive aism ang s recammonded as
g in er of abundance

GLCOM e Phosphoercipyruvaie (FEF) el  Pyruvam

5'8 Muxtd Acio Frentanos of £ cou £, coll s a reprasentatve Methy! Red po
xS mived acid fermenmtation produces the end products |

a posibve for the t
asas. Nate: The amount of succinite falle between acstate and formate Hut = d

formate s pried 1o H

PEP, not pruviate, Seimov 3 Shigena 8150 are Mothyt Red positive
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pH Changes in MR-VP Broth
Produced by MR (4) and VP (4) Organisms

Time

5'9 PH CHANGES IN MR-VP BROTH 4 The MR test identifies
organisms that perform a mixed acid fermentation and prodoce
stabie acid end products. MR ( + ) organisms fower the broth's
pH pormanently. The VP test is used to dentify organssms that
perform a 2, 3butanediol fermentation, VP (+ ) organisms
mitlally may produce acad and temporanly lower the pH, but
because the 2 3butanaediol fermentation end products are
noutral, the pH ot completion of the teést is near noutral
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Voges-Proskauer test
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5'1 3 Tre Voors Proscies Test # The
o un e el is VPoegalve. The tube on
S gl s YPpos Lo, Tos copeer colur =

U Lo of Lhe WPnegaiiew L 2 U resull WP VP
of e rescbon of KOH and avspliUn s

hould not be confuzed with & poeitive rasull, )
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Methyl Red Test
Medium: MR-VP broth

Aethvd red

a T
Substrate: Glucose b c 4 H.(oH=a0 =
H,0 -
(= - Ethano
E. sevogenes —o Midy —
Acet - Acetyimethyicartnal
+ pH= 40 pH=6%
W0 + CO;lpH =65 MR (s MR (-}
Voges-Proskauer Test ;
Medium; MR-VP broth v
Substrate: Glucose e ~a
‘ : =~
; ::: Acet ! + '1“l-v + CC = o

1. inccuilene with pure cuttam
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Methyl Red test

Negative B AR > ‘ Positive

Dr AMOHAMMADI

Voges-Proskauer test

Positive [ - v B Negative
S 6

L)
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Citrate Test
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Citrate Utilization test

Positive 5 Negative
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5’30 Crrrare Test

Resutts # These Sim
mons Citrate slants
were inoculated with a
crtrato-positive | + | or
ganism on the left and
o citrate-negative |~ )
organism in the center
The slam on the right
IS unineculated

TABLE OF RESULTS

Result Interpretation Symbol
Biue (even a Citrate is utilized ¥
small amount)

No color change; Citrate Is utllized +
growth

No color change: Citrate is not

no growth utilized

Dr AMOHAMMADI

Urease test

Negative Positive
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TABLE OF RESULTS
Resulit

24 bours 24 bours to 6 days Interpratation

All pink Rapid rea hydrodysis: Strong urease production
Partialy pnk All pink or partially pink Saw urea hydrolysiy; weak urease production
Orange or yellow Al pink or partially pink Slow urea hydrolysis; wesk urease production

Orange or yeilow Orange or yeilow No urea hydrolysis, urease is shsent

OiiSly GoaiasyLis 50,8 S5, bl (Bl y 09l sladlg) o

ol 05l 59,000 5 LIS

5-45 e A Tost Risuss » trense A
& 24&-hour incctaton illestrte & rapsd ures spinter
el and 8 Uledse fegative organism on the g, Ar

WO AT b

lsted] contronl 18 in the cemter.
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Single media / Multiple tests
[. SIM medium.

II. Kliger's Iron agar (KIA).

L. Triple Sugar Iron agar (TSIA).

IV.Lysine Iron agar (LIA).

V. Motility Indole Ornithine (MIO) medium.
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SIM medium
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SIM medium
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SIM medium
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Lysine Iron agar (LIA)

!
:
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Motility Indole Ornithine medium
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