


MICROSCOPES
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Types and Features

----- Active space -----

00:00:15

Naked eye: 0.amm -
Resolution Light microscope : 0.3um

glectron microscope ¢ 0.3 NM

LIGHT/BRIGHT FIELD MICROSCOPE

General Yeotures :

AKA : Compound microscope.

Components :
* Light source : Visible light (Wavelength : SSONM.
* Objective lens.

mognificadion.
* Ocular lens. 3

Resolution of \is‘rﬂr microscope :
* Resolution : 0.3um.
u)a\leleng’ch ot lish’c.
= Depends on {
Numerical aperture ot
objecﬁx/e lens.

usht/bright feld microscope

Magnified

Eye /‘]

Ocular lens

Objeclive lens

\

@———-—— Specimen

Condenser lens

Light
masnmcaddon o¥ |i3h't microscope Ray diagram of light microicope
mo. '5ni$¢cation o¥ objective Moy n‘i\ca’donﬁ o% ocular |
Lens s J : ‘ e Final magnificotion

Scanner lens 4x 40x

Low dry lens lox o 100X

H\gh drtj lens 40;< 400X

Oil immersion lens 100 1000X

DARK FIELD MICROSCOPE

General features :
%\/an{-aaes over ligh’c microscope

ba
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2 ? General Microbiology and General Bacteriology

_____ D — modification objective lens scatered ight
ransmated
Condenser lens has centrol opague light stop : grect \
¢ lluminates specimen with o hollow cone of light, ™= j rme

* Organism lorigh&B it agojns& brish\: back.ground.

Raagmail.com

opacue ight
stop
: ' T light source
Hollow cone of light T pollidum under Leptospira. Dark feld microscope
dark feld microseope s "
PHASE CONTRAST MICROSCOPE o P
&eneral features : | Sm'mvn{f— -
| Slide
nd\lan’cages over ligh-k microscope ;
.. unstained/: ‘fransparent specimen : Live :
orgcmisms.
a. 3D eftect and better controst of internal Light souroe—————
structures. Ray diagram

Principle : Difference in amplitude of lisht — Di?—‘%er‘mg lish’c intensities.

ugh’c microseope Phase contrast microscope

detector
4

FLUORESCENT MICROSCOPES

r—— Onhj allows emitted
wouelens’ch hsh{-
F‘uor ores . m emission flter

* excitation wavelength : Short l'—merc"‘”d
wavelength (v mﬂs). ochroe mm.,_rZ ’ lamp
* emitted wavelength : Longer ightsource
wovelength (Visible light). E%ﬁﬂ et
exomples : ‘
* ColeoSiuor white : Binds to 0
chitin (Fungal cell walD. —

* fAeridine orange * Binds o DNA. Ray diagram of fluorescent microscope

[ Feedback
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ELECTRON MICROSCOPE
Introduced b5 rnoll and Ruskao.

Auramine O

Rhodomine &
Fluoresceine 1so’chioc5anodce
Lissamine rhodamine

Microbiclogy + v1.0 * Marrovws 8.0 - 2024

} Binds mycolic acid (mﬂcobacterial cell wald

}e'mds antibodies (F)

Page /3
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Microscopes

-—- Active space -—-

C.omponen’cs £
* peam of electrons used (wa\/eleng’ch : 0.005 NMY).
. OnB deod organisms Visualised.
* Condensed lens
. o\gjectwe lens n’\ogne’dc lens
* Projector lens mié.roscope
Tﬂ‘PeS .
Sconning electron microscope Tronsmission electron microscope
Vapourised gold/palladium—> Secondary
Shain i Urany ou:‘.ekgl/OSm‘um tetroxide

[ Feedback

electrons released

mechanism

Secondar5 electrons create imoge

Voriotion in energy o} fransmitted

648c85cfee3bp3a74e182fab

electrons create image

uses

Study of ’copograph5 ot microorganisms

Study internal structures o%
organisms

m'\croscope

Fluorescent vi ueu.ﬁns
sere!

Blsctron source —ﬂHJ

Condensar lenses | SR S

B

Condenser lenses

Condenser aperture

Q.

mn ms———— Objective lens
Objective aperture
7 Selected area aperture
- = Intermediate lenses
<&  F=»———Projective lens
Fluorescent screen

\mo.ge, seen

" Microbiology + v1.0 - Mamow 8.0 « 2024
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BACTERIAL STAINS

Reason for staining bocterio ¢

* pocterio are colourless. * To proVnde controst for better

* Too small o be visualized, visualizotion.
Types ot stains :
. S'\mple stains *
- S‘mgle dge is used for staining —> &very structure is stained un‘r‘%ormlg.
- examples : ‘

o me’ch\tjlene blue : Structures appear blue.
b. Basic fuchsin : Structures appear pink.
DifSerential stains.
b Megoec'\ve stains.
RGBSR GHIRSm
~* Special stains.

Differential Stains 00:01:40

I. GRAM STAIN e
* M/ used stain in bacteriology, &ram negodive ——7,5‘3
* Introduced by : Hans Christion Gram.  Sram positive -
Steps : _
I Primary stain : Crystal violet/methy|
violet/gentian violet.
a. mordant : lodine.
* Fixes primary stain to the structures.
3, Decolouriser : Aleohol/acetone/alechol-acetone midture.

e\mm' s’cdining

* Decolourises certain bacterio. which take up primary stain.
4, Counterstain : Neudral red/carbol fuchsin/safranine (/e used).
* Counterstains bacterio. that had undergone decolourisation.
ebfects : Note : Smear prepared is fixed

aram positive | eram negative | ©Y heating G k?acter\o\).
Primary stain Purple Purple
mMordant Purple Purple
Decolouriser Purple Colourless
Counterstain Purple Pink
Microbiology * v1.0 + Marrow 8.0 + 2024 Page 1/5
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Bacterial Stains - 5

Pr.inc“P‘e o S Active space -----
. Gram Posi’dve c5&opla5m is more acidic — Better b‘mdins ‘o primanj basic
stains — Slower decolourisation.
a.Gram positive cell wall is thicker —- Better retaining of primary stain —>
Slower decolourisation. ‘
3. §ram negoec‘we cell wall : Lipid cor‘nposi’don is more —= More pore formadion
while adding acetone/aleohol —- Rapid decolourisokion.

exceptions
Bacterio _ Reason Sor not +aking &rams stain
mycoplasma. Small in size
Sy small in size § olRgikedRR@eBILEr organism
Rickettsia
mucobacteria. | Lipid rich cell wall éReaqen’cs cannot penetrate)
Spirochetes Too slender

Note : Cytoplasm is stained (Not the cell walD.
3. AC\D FAST STAINS

2N staining :
* Introduced by ¢ Powl ehrlich (Fother of chemotherapup.
* modified by : Ziehl and Neelson.
¢ Used to demonstrate mgcobac’terium.

Steps ¢ |
l.ePPrimar5 stain : Carbol fuchsin Basic fuchsin dissolved in phenoD.
* Heod for 2-S minutes : Helps carbol fuchsin to g
enter ’chroush cell wall to stain cl,j’cophsm.
a. Decolouriser : 30% H,SO,.
* Retoin primary stain : Acid fost.
* Do not retain primary stain : Non acid fost.
3. Counterstain : Methylene blue/malachite green/
picric acid.
* To demonstrate non acid fast structure.

" Acid Sast bacill
(mgcobacl—erium tuberculosis)

[J Feedback
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General Microbiology and General Bacteriology

----- Active space ----- effects
Acid fast Non ocid fast
Primary stain Pink Pink
Decolouriser PiNK Colourless
Counterstain Pink | lue/green/yellow @ased on counterstain)

3. Hinyoun stain :
* AKA cold stain/Gobbet stain.
* modification of Ziehl Neelson stain: No heoding post primary stain.
- 1 concentration of phenol in carbol fuchsin

ission of heating,
- 1 4ime of exposure to carbol fuchsin Eouner prrission) -

Acid fast v/s partially acid fast:
peidfost | . Partially acid $ast
Eopduiges Al Saab i Hok Mo, Retain primar5 stain with lower

concentration of H SO,
S% HaSOQ :
° m&jcobag{erium leproe

* mMycobacterium tuberculosis complex: | * Oocyst ot eystoisospora, cyclospora. §

— mycobacterium tuberculosis eryptosporidium (Protozoans causing
Ssiiie - myeobacterium bovis diarrhoea. in HIV positive pts)
- Mycobacterium africonum 0.5-1% H.SO, :
- mMyceobacterium coproe * Nocardio * Head of sperm
. P&BPical mawbacferia * Rhodococcus  * Legionella micdadei

0.85%—0.5% RSO,
* Bacterial spores

Negative Stain 00:18:15

Oudlining the structures against the dark background of indio. ink/nigrosine.
uses : '
* Demonstrote copsules of organism.
* Demonstrode very slender bacterio. : Spirochetes.

Yeost budd‘ms from one side

Negoadive staining of T. pallidum, crgp&ococcus neoformans

Microblology « v1.0 + Marrow 8.0 * 2024 Page 3/5
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Impregnation Staining

CY'B COCCUS N mMons

[

.
Page .o

Bacterial Stains - 7

Loee . Active space -----

Principle : \mpregno&'\ng orsanism — Orsan'\sm.become thick enough +o be

visualized b5 ligh’c microscope.

1. Silver stain :

use : 7
Organism Stains used |
N G
i
_ * Levaditi stain (Tissue) | (a4 e
iro '
= * Fontana stain (Fluid) ' 7
Helicobacter | Warthin starr5 silver stain
pylori (sostric biop33)
warthin starrij silver stain
gartonella. | Gymph node/vosculor
lesion bioPSB)

3. Tannic acid :

* Stoin : Leifson and Ryu impresnodcion stain.
* Use : Demonstrote Q\o.sel\a of bagcterio.

[J Feedback

sn-nr .. nL .1 anne)

F\aae\\ao? bacterio 23

sy ey | L3

R

Tonnic acid impregnation
Microbiology * v1.0 + Marrow 8.0 « 2024
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Special Stains 00:22:16

metachromadtic granules :
* AKA voludin granules/Babes emst granules/polar bodies.
* fActos enerqy stores.
* mMetachromasia. : Organisms take up colour other than colour of stain used.
- For eg: Purple red colour when stained with toluidine blue.

648c85cfee3b03a74e182fab

Seenin:
2 C,orijnebacteriwh.
* Yersinia pestis.
* Bordetello. pertussis.
* gordnerello VQSinadis.

* Certain mycobacterium species. E 2
Stoins used ! | = ben .
* Albert’s stain : Toluidine blue + malachite green + iodine. -
* Neisser’s stain.

x

* Ponder’s stain.

Spores :
Do ot take up gram stain (©/ thick cell walD : Appear as empty spaces.

et green endospores
* pocillus. inside bacterial cells
* Clostridium.

Stain used

* Ashby staining : Malachite green § safranine |
are dges used.
* gchaefer—Futton stain (Modification of

ﬂs\"\bg staining
Ashby skain. ‘
|
Lipid/polysaccharide granules :
| Upidgranule | Polysaccharide granule
Stain used |  Sudan black & lodine
Micrablology * v1.0 » Marrow 8.0 - 2024 Page 5/5
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BACTERIAL ANATOMY AND TYPING

hhgkmso?hNgoqanN$=

|
v

v ¥ i S
nonera. : .
eEe Fuag] - Protista. Animalia. |
Lﬁ‘ﬁt_ei“_l gukaryotes
Prokaryotes ‘
Prokaryotes 00:02:12
PROKARYOTES VS. EUKARYOTES
I. Nuclear membrane,
nucleolus and histone @ @
pro’ce‘ms ‘
a. losmic membrane-
bound organel\es
(mitochondria, golgi body, ©) ®
lysosomes, endoplasmic
reticulum.
single, circular (dsONP o
i contained within nucleoid. pultpie; dnent
4. muramic ocid in cell wall ® ©
, S cterols in cell membranes @ ®
70s 80s
b, Ribosomes / \ ) / \
305 508 408 ©0s
1. exdrachromosomal DNA Plasmids mitochondrio
hanirfan0392@gmail.com
STRUCTURE OF A BACTERIAL CELL
o adell Pill/Fimbriae
Y/, cytoplasm (S’creamhg@)
cell membrone—g - Ribosome (10
cell wall— A 4 Nucleiod
slime loyer——= Intracytoplasmic granule
Plasmids (dSDNA)

.0+ 2024
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Active space ----- excePhonS :

I mgcoplasrmu |
- OnB proKM50te~[ LacH'\ns o cell wall.

Oon’mjr\'\ng sterols in cell mmbram.

a. C,hlcmﬁdia: Onl5 proHaxHo’ce |acKin3 muramic acid in cell wall.
3, Vibrio : Contains & ¢hromosomes.

Glycocalyx 00:11:30

Moy be present/absent.

TYPES

o Slime Iaﬂer

Loose, i\-defined, po\gsacohande layer all around the cell wall,
Significance : Biofim formoation : Antiphagoeytic

Adhesion <l
: ime laﬂer
examples ¢ : | Antibiotic activity (mechanical barrien).

ol = aeruginosa
* Streptococcus mutons (m/c couse of dental caries).
. Skaphglococcus epidenn‘\d‘\s.

b. wpsule H

* well demarcated laﬂer oayound cell wall.

* Composed of polgsacohandes

Su}e
- exception : 8. anthracis — po\gpep’nde capsule (Polgmer ot D—glwcwn\c
ocid).
sgn\%cance :

* Antiphogoeytic : most important virulence factor.
* Protection $rom phages (viruses thot infect bocterio).
* Antigen i\nduges antibody formadion.

&rom stain ¢ Not done (No net change). CAPSuJe demonstration :
Que\\ung/rueus’-e\d reaction : Negative staining (india. ink/Nigrosine).
Capsule + spe.c‘\ﬂ\c.an’dcapsular WEIE AR
antibodies
bocterio.
Swelling of capsule
" Microbiology * v1.0 + Marrow 8.0 * 2024 Page 2/9
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Capsuloted organisms : mMnemonic :

Yersinio.pestis Yes

StreptococCus pneumonioe Some

acteroides fragjlis, Bordatella. pertussis.  Bacteria

H. influenzoe. - Have

Klebsiella. Killer Note :

gacillus anthracis. And . Negadive staining also used for the
Meningococcus. mean demonstrodion of spirochetes.
Clostridium per?ringens. capsdjes 3. Only capsulated ‘Funsus : Cryptococcus.
Cell Wall 00:19:24

Bacterial Anatomy And Typing - 1"

Function : Provides shape and rigidity.
COmposi’don : Pep’ddoglgcan :

murein backbone (Carbohudrate) linkied by peptides.

mMade up of & amino agcids
L. N-acetyl muramic acid (AT
a.N-ocety| glucosamine (NA)
Cross linking of cell wall : medl'\oeced by

v v
T ranspep’cidase

GRAM POSITIVE VS. GRAM NEGATIVE

o/o\c

Techo\c acud

3 ﬁ

_}é)el\ membmne

[ Feedbac

Transglﬂcolasé

.;.‘.,J, 89:< < ¢ $¢ 8 !
3838 $8¢¢ ¢ >g\ b
~;zzg; >eg: & xg\
<»«._‘\, 3‘ “6 \3}(( SES
b 5 5 3 ) >
2 }\, P 2t ¢ 2
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Polgpep’c‘\de

cross—bridges

Structure of a cell wall

Lpopolgsaccharides
(B

}Ou’cer membrane

Per\plasm\c space
@3 layers of murein)

cell membrane

aram negoed\/e

Page 3/9
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Active space -----
ctive space . Grom POSW\Ve‘ Gram negotive
I. Thickness a5-80mm 10mMm
. murein layers SO-100 layers, peptide a layers, peptide
cross linKing@ crossl'\nHing@
_ . Aromodic § suifur |
3, Amino ocids (AR '
; corﬂ'ajn'mg AR e J%Pes ori
a kgpes(*a:
4, Techoic ocids (TR * Lipo TA ©
| * Cell wall TA
S. Outer membrane ‘ ‘
b. Porins
7. Periplasmic spoce : © ©
8. endotoxins (LPS)

L
L |

General Microbiology and General Bacteriology

Antibiotics ac’cins on the cell wall :

Antibiotic | B-lactams : voncomuein
gind to transpeptidase (A | Bind to D-ola. D-ala. moeities (cell
enicillin binding protein : P&P). wall precursor molecules).
Inhibit crosslinK\nS — Lﬂs'\s D‘\srup’cs actién of ’cmnspephdase

Demonstration of cell wall :
I, €lectron microscope.

a. microdissection.

3. Plasmolysis gacterio placed in hgper‘con‘\c soludion —» Waker moves out, only

cell wall remains.

endotoxin/ Lipopolgsacoharides LP):
e ¢gmbedded in outer leqé%\e’c of outer membrane of grom negotive bacterio.
r ] ‘
’ 3. O-Antigen /somatic antigen *
) ¢ Outermost layer, poBsaccharide in nature.

‘ ¢ most varioble part.
4 |
eeiv Lol ‘ a. Core polgsaccharide :
ol oyt I[ff"r’;J"F’L‘l'l’if7l ol « ghort chain of -0 carbohydrates (cHO).
P I — - * Unique carbohydrote : DO (keto-deoxy octanoic acid)

Plasma 11 ' ]
membrane Iuu..minun;a‘u'-u..‘mh...h...m..; |

A L up'\d A
‘owr ¢ |pnermost |a5er.
* Feotures actual endotoxic acti\/r’cg.

.

Components of LPS
Page 4/9
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mechanism of action :

648c85cfec3h03a74e102fab

Bacterial Anatomy And Typing

----- Active space -----
Lysis of bacterio
Release of Lip‘\d A
| |
| | }
o Recogmsed b}j TLR-4 b. Activodion ¢, Activotion
(Tol--like recep’cor—-4) present ot altermate o ticsue
on macrophages § dendritic complement factor
cell\s. po&chwag. ‘
petivation of NF-1&
(Nuclear transeription factor Kappa ®).
C,SJcoK'\ne releose
| I, -k, TNF-O )

* Fever.

l

Results in :

* Leukopenio, hﬂpotens‘\on, 1n’€ra\lascular coagula’don, 1} vascular penneabil‘rtg.
* gevere endotoxemio. — DIC —> endotoxic shock with muttiorgon failure.

Detection of endotoxin Note :

. Robbit pljrogen'\c‘\’cg. H. influenzoe ‘ ' .

a.Limulus amoebocyte lysake ALAL ossay, Neisserio Lipo-oligosaccharide ®.

* No LPS.
endotoxin Vs. exotoxin :
Nodture LPS Protein.
Present in cell wall of
Site of release ‘ Secreted b5 either gram pos'rt'\ve/ nesoec'we.
gram neqoadive bacterio. :

mechonism of

Released on\3 on Bs'\s.

Actively secreted,
gxception : Botulinum toxin —> released on lysis.

release
800ct of heot el Heak labile.
® . S exae'pﬁon : &, aureus enterotoxin
. i Highly antigenic (Prot‘e'h).

= F\n’nggn\c\’cg e Semc*ﬂ Con be used for sgn’chésis ot toxoid.
o -~
O . .

Toxicit Low toxici Highlu toxic.
i Y ghly
& eSects | Constant effects. varioble actions.
[] " Microbiology * v1.0 + Marrow 8.0 + 2024 Page 5/9
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_____ L-forms :
¢ cell wall deficient bacterio.

----- Active space

Pleomorphic.

Persistance

Flagella

Antibiotic resistance
\mpor’cance :

648c85cfee3b

Formed spontaneously or d/ cell wall inhibitors (2 : penicilliny.
I demonstrated on streptobagilius monoliformis.
Can be formed by any gram negoedve/ positive bacterio.

b §

L 82fab

of infections.

Note :
Listerio. —> Onlfj gram posi’cive
bocteria con’cain'\ns endotoxin.

00:48:11

Organs of locomotion, help in motility,
made up of Slagellin protein : Highly antigenic —» H. antigens.

Parts : | !
\qy Flagelium (Propelier)
Filament
———— e
St Basal body (Rototed by proton pump)
Distribution ¢
monotrichous Lophotrichous Amphitrichous Pari’cr‘\chOus
.@égi it
[
B enteroboctericioe
ibri Campylobacter -
SR Helicobacter '5‘|\um Clostridi
e aerug‘mosa Spl pacillus
. / ; .k
I ——
'\b*e | 4 . A
D WIDAL test : Detection o W and ‘0’ antibodies.
3 Al pathogenic cocCi are adrichous.
page 6/9
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----- Actlve space -----

DEMONSTRATION

1. eleq’cron microscope. I -a— P—
a.Leifson § Riu impregnadion : Using tannic acid, LR ETh e Fis RN LR
) ’ ,""@j ‘.o y _~t ‘A.
Demonstration of motility : (indirect methods) ' Gl L AL
. 5, o 4> \
1. wet {m. [ R A A A
§ y F' ;, . X "A -1 !
3. Hanging drop preparodion. ’ 7.7k 318 't", gt t St
| Leifson § Riu I nodion -
3. Soft agar | | R
a. motility test agor : b. U-tube ¢. Croig's tube
Semisolid (0.3-05% agar)
Turbid‘rtg@
Indicotes
motile bacterio
Types ot mo’dh’:g :
Corkserew : T. pal\'\dlm.
Darting/Shooting star ¢ Vibrio ; Campylobacter.
&liding : myeoplasma. ®trichous).
stceB ¢ Clostridium 3 Salmonelio. |
Twi’cching : ziKenel\a,
Tumbl‘\ns/ end-on—end : Listerio.
swarmins :
exhibited bg T Inhibition of slwarming *
* Proteus vulgaris. ‘ . macConKeB/ CLED medium.
* Proteus mirabilis. * Firm agar (S-o%).
* Vibrio als'\nolg’dcus.
* vibrio pamhemo\g’c'\cus.
* Clostridium tetani. k}k
4 eacilus cereus. ‘ 648c85cfee3b03i‘ 7 e
_8 Sunrmins
©
)
)
(o
" Microbiology * v1.0 + Marrow 8.0 + 2024 l Page 7/9
(R
[ @ <
|\ o A




[ Feedback

16 - General Microbiology and General Bacteriology

_____ Active space - Other Bacterial Cell Components

01:01:55

PILI/FIMBRIAE
made up o? Pilin protein.

T\ldpes 3
o. Common pili ¢
* Helps in adhesion.
* Only present on gram negodive bacterio.
b. Sex pili :
* mediote corljuso&'\on.
* Formed by both gram pos'rt'\\/e/nega’d\/e bagilli (F-plasmid/Tra! genes).

CeLL mMeMPBRANE
N Phospholipid bilager. ‘
* Site for sgn’d'\esisro?— cell wall precursors.

Cell wall

mesosomes : |n\/a5im’don
: of cell membrane. Contain
SPOReS respiraory enzymes.

Formed during unfavouroble conditions.

y . Spore coat : Resistont to chemical
disinfection d/t Keratin like protein
Spore cortex

Spore wall

i exo»sporium

e core :
Heod resistant d/t
dipiwlinic ocid,

Demonstrotion : Ashb5 or Schaffer-Fulton stain. | «=

—

Spore forming bacteria. : l |
o. Bacillus ‘

* Non-bulging.

* Only form in soil § culture.
b. Clostridium : W

* Bulging spores. ;&\

* Formed in soil/culture/humon body,

Staining of spores

PLASMID 648c85cfee3b03a74e182fab

* extro—chromosomal dsONA,
* Not essential for bacterial survival.

Microbiology + v1.0 «+ Marrow 8.0 « 2024
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Bacterial Anatomy And Typing - 17

* Copable of independent replication.
* Al plasmids are vertically transterred.
~ exception  Horizontally transterred — Plasmids containing “ral genes
(encode for sex pilus).

Types:
Plasmid ' _ encodes
Virulence plasmid Virulence factor
R plasmid Antibiotic resistance
Col plasmid Bocteriocin (Bntibiotic like proteins that Kill related bacterio)
BACTERIAL TYPING

Intraspecies strain characterization — done dur'\ng"ou’tbrea}ﬁs.

Tﬁpes :
v ‘ v
Phenotypic Genotypic (Preferred)
* Serotyping (M/c) : On the basis of * Plasmid profile analyzer.
antigens. © * RFLP (Restriction $ragment leng’ch
* Biotyping : Based on biochemical polﬂmorph\sm) :
R * Pree (Pulsed feld gel e‘ec’crophoress)
* Phage typing : Based on phage * Ribotyping.
susceptibility, ' * Nucleic acid/DNA sequencing : Best method,
* Antibiogram typing : Antibiotic - mLST (Multi-locus sequence ’cBP‘\nS).
susceptibility, i. Variant of DNA sequencing,
* Bacteriocin susceptibility, : ii. 7housekeeping genes conserved,

* multilocus enzyme e\ec’crophoresis.

Principle of genomic typing :-
- ‘ ‘ .
Genome extracted Restrietion eney >Smaller fragments glectrophoresis >®anding patterns
X
O
©
&
o
)
5}
L
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General Microbiélogy and General Bacteriology

Biochemical Reactior;s

BIOCHEMICALS AND ANTIBIOTIC SENSITIVITY

TESTS

00:00:28

Catolase test:
* To detect catolase enzyme.
* @acterial suspension + K O, Lol

excep’c :
- All anaerobes.
- StreptococCaceae.

- shisena dgsen’cerﬂ &599 l.

" pokolsse bestive

HaO + 0a
® Cotalose +ve : most po&hogen'\c bocterio.

Oxidase test :
* To detect cytochrome ¢ oxidose in bacteria.
* Filter paper strip impregnated with Kovac's
reagent.
* Oxidase +ve : All pathogenic bacteria.
except :
- COanebac’cerium.
- enterobacteraceoe.

- s’mphglococc‘\.
- s’crepkococci.
Négative

Positive

Oxidase ’cesk

&lucose utilization test :
Detect Slucose udilizokion.
medium : Hugh Leifson oxidative—fermentative med\um

(Contains Slucose)

Principle :

|

K glucose utilization — Produced acid @ Twrns 5el\ow.

* Available as pair of test tubes —{

Inference : !
* Color change ;

® ‘&xmnples

[ Feedback

I

*—_‘_ﬂ

RAerobic

: ) khanirfaﬁ0392@gmail.com
Anaerobic. o

-In on\5 oerobic Jces,’c tube : OX\da’c\Ve udilizotion of glucose.
- In both oerobic and anqeroblc test tubes : Fermentadive utilization of glucose.

- Focultotive anaerobes : Ferment sugars.
g9 : enterobacteriaceae, Staphylocoec, S’creptococcl
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- Strict aerobes : Oxidise sugars.
g9 ¢ Pseudomonas, Brucello, Bordetella, Nocardio.

' o F

O F O F

Oxidative utilisodion
ot Slucose

Fermen’m‘dve
utilisotion of glucose

g9

Glucose udilisotion

Urease test: IMViC test:
Procedure : - . Indole test:
il Bocteri
Bocterio produce wrease . ‘ $ Trgp’cophan el Indole. -
ren, —TRASE, NH, + CO, ;
(Produced by ‘ : , -
bmﬁo) ‘ ’L Indole Test Mcthyl Red Test VP Test

Citrate Agar

NH,

o

Alkaline medium

khanirfan0392@gmail.com

~—— Urease test

medium : Christensen’s medium.
ureose pos’rk'we organisms. :
mnemonic @ PUNCH MSKke

- Proteus. - mor,gdnel\a.
- Ureaplasmo. -, aureus, S, saprophyticus,
j‘% - Nocardio. =Klebsiello.
% - ngp’cococ(‘/us. -erucello.
- H. pulori.
@ e
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