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Uses of bacteria

Food production

* Yoghurt — bacteria converts lactose
sugar in milk to lactic acid producing a
semi-solid with a different taste
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BACTERIA SHAPES

SPHERES (COCCI) RODS (BACILLI) SPIRALS
Streptococci
e _— -

(Streptococcus
pyogenes)

Diplococci Chain of bacilli Mbrm::; -
(Streptococcus (Bacillus anthracis)
pneumoniae) Tetrad
\ | Spirilla
(Helicobacter pylori)
Flagellate rods
(Salmonella typhi)
Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes

aureus) ventriculi) botulinum) (Treponema pallidum)
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* anwar§U919 (Morphological characteristics)
* ANYALNITLATEYLAULA (Cultural characteristics)

* ANWUZN9E352IN81 (Physiological

characteristics)
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A Pseudomonadaceae

ana Pseudomonas Pseudomonas unsil@dvinlvaimnside wunilise
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1.

Januginngalddasidsznauasuaunlildaisivlainsalaviataginlile

[ % 1 4 a [ 1 [
NANTU LLI'}’I@’]Nﬁ?ﬂi‘ﬂﬂ’]ﬁﬂlﬂLﬂ?ﬂMﬂ’]ﬂ‘ﬁﬂﬂLﬂuLL‘M@QWﬂQQ"I‘H

2.

o > O

6.

TinanAanuanaainfivinldeanuasarmsilasull
fianusansalumsldaimsfidsznausaelulnsauaislidudanls
ANRILATIZANT e lunTLas uuazIm AUl alag

UNFUTdNAMNE NNga lunssasllshunaz lusiu

Wasannitlunanualsudsdinnsalasnasnegansiuaznang1saand bad

LAZATLNANUURNIULIURIRINS

7.

8.

sty lan lugmuugiisn i Tugidu

a5wd Pseudomonads sasmsanadusaudies (0.97 —

0.98) gnvianeladreAdzANTau wialaldiludifieandiauias msm"l.mzm"m ) Msala
\WFnyeafianuniigandn 43 asmiaadaa



GENERAL CHARACTERISTICS

- Widely distributed in
soil and water

- Gram negative rods

- Aerobic
- Motile

- Produce water-soluble
pigments

» Opportunistic
pathogens

DR.T.V.RAQ MD




4 Holobacterianceae

- ana Halobacterium u H.salinarium fluwaneandinnanlannas
(obligatehalophiles) siamiglaluamsidimnududurssinaegeuazdnasd
3 Wugnwnldanusiiinaadudugs 9 1y Uaeade e

tlalobacterium salinarum
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= Lives in extremely salty places.

= Picture on the right shows a salty pond in the
Arabian desert that has turned red due to the
presence of Halobacterium salinarum




wd Vibrionaceae

- ana VIDro uwusfiGeluanafiunsnszanalavanainan dnfn Tufu uaznianu
anvsaINyeeazdnd uvaladiiluaimeaeslsa
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wA Enteroabacteriaceae

© Ana Escherichia Wu‘lummivmmﬂwmmm FAALNINAL suviau wenlaann
anldreedndiianngu uay Cunsnsvan el luessuna Lﬂumumm@ﬂuﬂmiﬂmﬂm Tu
anagautiseanifmiunarelulalnil (biotype) uazdlsini (serotype) unendn
uanwig linalealuau

ana Serratia fiumaatlddnlvdaunviawns uaziiluanvuayiliiAedluaims v
Tanmslaiuisudssmiu S. marcescens L"fluw'mﬁwumﬂﬁqm

ana Envinia waeatlddluanaifluawunvadsaia lidninqniia
e Wign ez Sludy Aeanudsmeundn wazealsd E.carotovora flu
wandisinvinliinlusaiainuiniee

ana Yersinia wulaluau Y. pestis dusunaasninlsaluau uy
wazdnilszinnunzeng o hseaanldly Pasteurella wssnanluaildluaed
Enterobacteriaceae iiiasaniimnudiiusinaiaiu Salmonella sn



S. marcescens
v lnvmtludusng

© AAC - Saint-Jean-sur-Richelieu

E.Carotovora v lsnzuanila
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- 29d Micrococcaceae

. ana Micrococcus duwanyifiginan aungunulaitluszidawy
< 1 & < ¥ = ool (] a a
anattlunguusa 4 s Liuau dlddnnugluaivisazitduninfndunsuuan
dunalsy Wilauldsinzaas (Catalase) samunpidivanzany 25 — 30%
Wwsulan luarmsiaaawdaluvasilisinignaly o ldla

Human
Coliforms Air
Za;:monella Streptococci
erococcus Micrococci . Faeces
Inside udder
Staphylococcus Coryneforms Streptococcus Escherichia coli
Bacillus RMiorococous Staphylococcus
Yeasts and moulds ; Listena
Corynebaterium Shcobactsrkin
Salmonelia

Water
Coliforms
Pseudomonas
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== FT Somn : i . _— Outside udder and teats
Clostridium Soil g’eddlzg x"-'kmg MmOINOS - sErtiociomie
Listeria Clostridium SRS OO0 Staphylococcus
Bacillus . Bacillus Streptococci e
& ; . Bacilius IGebsisll Bacill Enterococcus
Lactic acid bacteria pseudomonas '+ oo Caﬂ ey Bacillus
Mycobacterium PR

Yeasts and moulds
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. 4. stdmgseddalsyuuawis e M. luteus 1wdwaas

M. roseus lvazun vinlnaimslaiiisuilssniu




ana Staphylococcus
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Staphylococcus Streptococcus
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wd Lactobacillaceae

- ana Lactobacillus wanilfisusraiureudeudreanndndasesudugntd iy
wanAasniseandiawiednienluninaigy (Microaerophilic) usfiunsadia
Hunanuenuelsy iafraevldazaiaa desmndunsauan aareimaudalinag
udniindudowlug) dudunanlaluwlesiiumivi (homofementative)
anzimaudalinsaudniniewsionun Ansnezifin Amfuewlaeenlasuaziu  the
dntlag



Negative (-ve)
Negative (-ve)
Negative (-ve)

If present, peritrichous

Negative (-ve)

Negative (-ve)
Gram positive
Negative (-ve)
Negative (-ve)

\a Lactobacillus spp. dilgan 8

NISLANALNTN

MR (Methyl Red)
Nitrate Reduction
Oxidase

Pigment

Shape

Spore
Urease
VP (Voges Proskauer)
Motility
L 4

Negative (-ve)
Negative (-ve)
Negative (-ve)
Rare; if present, yellow
or orange to rust or brick
red.
long and slender,
sometimes bent rods to
short, often coryneform
coccobacilli
Negative (-ve)
Negative (-ve)
Negative (-ve)
Mostly Negative (-ve)
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A Streptococcaceae

. Stl’eptOCOCCI miﬂmmm@mmmqmm@ gnuiseanily 4 nguaaeiuAe

- 1. ngunlewiin (PyOgenic group) azswailddimmnges Streptococci
Midwdelsn wu S. apalactiae dusvmeddsasnumsnialulaun waz S.
pyogenes fuaunuesisnneiy demauns 3 ifudu Jununyluiusin
(raw milk) uwsinaniisseylildlugumndl 10 e 45%

ARDNLALANNLTED

S. pyogenes

B nanlusauNaInige
S. apalactiae
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wd Streptococcaceae

- 2. nawisuaud (viridans group) laud S.themophilus .
amusanlunisuamuaudeusslafisa (yogurt) uaz S. bovis dsls
mnﬂﬂLLaziugﬁaﬂﬂﬁﬂQﬁuwuwﬂuﬁamw%’awx&iwﬁmﬁu S. themophilus
Fonulaluuaihumsmaiaalsdusn alliduaniladnlsfianundl 45% uals
\aseyf 100
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wd Streptococcaceae

- 3. nguudndin (lactic group) Slunguiiinnudanluansunssuun S,
lactis uaz S.cremoris asiaialdfamuupii 10% walsiadni 45%
u,uﬂﬁ@"ﬂLudﬂﬁgnﬁﬂﬂiﬁlﬂuﬁqL?'uﬁﬂum‘zmumwamLumﬁmmwﬁmﬁmwfgu ‘]
sauu Leuconostoc spp. S. lactis sinflusiuaraimsiliasranius
AUBELAND wuATiG s isansanuandndurannielaliiuiansy 2 — 4 aviu

L4
=} = |

a c a [ %4 = 1 (%3 %3 %3 a: a 1 a
NSLIAANTALANTAN LUANADIAI LHRNAMNANNUSNY NNV LAN LA LA NG R LT
25807 N9 LAaslAFas LD FERMENTACION LACTICA

7
Streptococcus
thermophilus

PROBIOTICOS
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4. naavaumalsnanad (ENTErocoCcuUs group) dsznausia S. faecalis uwas
S. faecium s 2 sil@dasresunnuansaiumesuadsinesiniy S. faecalis
dnaznusaanusaulaannInazuanlaainau dau S. faecium uwsnlaanig S.
faecalis subsp. ligefaciens dlunnfindnnsauazdanlilsiiuls S. faecalis
subsp. zymogens dunnfisasaaiadasunuunun S. faecalis uwaz S.
faecium snagluamshuiana wuafiFelunguilanansoadlai 10 uas 45% waniau
walspanlafidnuusinalsznsiildwiiausu Streptococci au  fe

[ al 14 vy
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3. @syluanmsiaiianiluy 9.6

4. QUUDNANRINITALASYIANTININNIN AR AUE 5 — 5001

mauasananu S. faecalis 1aluluaay




ANNLANFNTENaINaE LA IR aanma Streptococcus
LAzANNN9EaLAANINAANIT 5%

Do | have strep throat?

No, Yes,
it’s viral, | it's bacterial.
It's just a sore throat. Visit FastMed Urgent
Treat at home. Care immediately.

Gargle with salt water.
SWOLLEN UVULA

RED | SWOLLEN

TONSILS WHITE SPOTS

RED / SWOLLEN

RED /| SWOLLEN
TONSILS
THROAT
RED / SWOLLEN
THROAT
GRAY, FURRY

TONGUE
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8% What s FERMENTATION SAUSAGE ?

F ge is a ge product
derived from the work of lactic acid-
forming bacteria, both naturally presen t
in meat, or bacteria starter is added.

719 Fermented sausages can be divided into
4 E s 2 types :

* Dry sausage
(Pediococcus acidilactici)

¢ '.
\‘/u\OH % * Semi dry sausage
OH ) (Lactobacillus or Pediococcus)
Fermentation Sausag

Lactic Acid
technology Conventio
P Gédh(

v
9 O

( Whatis £Zacidilactici ?

Pediococcus acidilactici is a
species of gram positive cocci
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° 2. NUABRANMNLANTULRNLNADLA U TUNzaIUanad Laza1IsuNNAD9IsANd

qazii L. mesenteroides dlumviianssuilusausnlunisudnnsauaniin
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- 29d Bacillaceae fiazilsznaudaauuniiGe 5 oin
faeiunannsnaseatesld dun Bacillus,
Clostridium, Sporolactobacillus,
Sporosarcina, usz Desulfotomaculum

ana Bacillus eulnsasrasuuaiiFeluanaiidafiy
wanualsuaudehaamiin sinazlsivildigaus (aailed
Auiln) uan Aeatlid7Tu wanilavhes wazinasi
wes T 9 lduasadadans B. subtilis Faflu
wandllanrganuanusaulalivindldasaasnaninasia
wea wazadesaaananaandmmasiuvnes iy B.
stearothermophilus faznuriusaulddniralasaas
wanhAamivmesiuvhed 1w B. coagulans
Bacillus snlinnseilasdelnanisuanansaudnfinaininnia
uazuneatagldlunsuannsauaninlulsenw wu B.
coagulans uvasinnaes Bacillus e fu

Bacillus cereus

P Gram-positive, rod-shaped,
facultative anaerobic bacterium
\‘m belongs to Bacillus genus

Disease Causes emetic and diarrhoeal.

Emetic: consumed from cooked ‘
rice or other starchy foods left at
room temperature for a prolonged time G

Diarrhoeal: consumed from meat
and ready prepared meals that
were improperly stored, causes
diarrhoea and stomach cramps

105-108 oo

rice and other starches, prepared
foods, milk, meat, vegetables

Foods Affected

w & @

BTN 64,000 2t
Ther

Shutterstock CIENTIE I C

AThermo Fisher Scientific Brand




Tasualsianuuaiida nsiaa (curd) °lu1§'mm'ﬁmu.mnn'izf%’ﬂnﬁm'\ﬂmi'mguLLN
Wiafisandn “ansafiadiundy (stormy fermentation): #a C.
perfringens fluauuwn C. butyricum Suanusvirldifamaluueaudad
Fuldury o unsdsaada Clostridium faedu o anwsdng

Types of Food Poisoning
¢ CLOSTRIDIUM PERFRINGENS
¢ Known as the buffet germ

e Spreads rapidly in large portions of food cooling slowly... MOLD!

Symptoms
+ setin 8-24hrsaftereating

» Diarrheaand gas pains ending in less thana da
» Badlyaffects the elderly & people with ulcers

Prevention -~
+ Keep hot food hot (over140°F/60°C) A, \\,\J
+ Keep cold food cold (under 40°F/4°C)
» Divide buffet foods in smaller portions for serving




. ana Mycobacterium uwuaiiZafisdsrailuviay Wuanunuas
qnlsm Aa M. tuberculosis uwwsnszangluamsiaaamizluiunaus
Taanlauniilulsntl nsdand@nasldls Zlehl-Neelsen staining

" JEE—— "
Mycobacterium tuberculosis M. tuberculosis (micro SCO py)

Samples:
m According to site of infection (sputum, urine, body
fluids, blood, gastric lavage, tissue biopsy).

1. Gram staining:
m M. tuberculosis is not considered
gram-positive or gram-negative

bacteria.
= However, the bacterium may
Sputum sample is obtained X .
by coughing and is examined weakly stain gram-positive when
in the laboratory .
gram-stained.
2. Ziehl-Neel inin
J s M. (uberculosis appearing as
...'.__.-' (s) bright illi (rods) in a

sputum smear stained with the
Ziehl-Neelsen stain




- ana Propionibacterium as@nluanaiananulaluaiuis wuafisaifauin
[~4 1 g: 1a a [~ 1 d; dl ) % 1 % 4 U 4
\wn suvian veAssagianuitlugnld waaunlale wnsuuoan laiaseadas laulds
AZALAA Lilunanuauwalsy wsAnusanisiaandiaulaiing g1N1sngagdangnse

a = [~4 a a an
uanin aslvlamsn wazlnawaanagaaliditlunsaldsillafin ngmazdnn waz
G w R . S
msuaulaaanlds luiuauisslasld Propionibacterium freudenreichii
Q 1 Y] VoY ﬂl 1 Y a 1 ] [~4 Qs 1 Yy QI ﬂ;
usadgaguaninauadlinigndaglmindasandluiuaudy wazastdialuinausamnay
- - - dl -3 =] ) VXV [~4 ']
WAN Proplonlbacterlum wmwmzwﬂuanwmwmmﬂu,m”l,um@

Propionibacterium acnes vinliinaaasiu



- nauana auwtasi wing (gereraincertae sedis)

o pumisdanisdnsnuuniaaesid (Bergey’s Manual 8™ ed.)
1 1 d”o/ @ O ¥ v 1 My K A 1 Aa o=\ a
anasing o sialdgsdnauunidwonTiudueuldls AsBand duitesh Lims

ana Brevibacterium
ana Microbacterium
nan Coryneform

Tumienisdnsuunaeauesfd ¢ ed.) Wudﬂmumaﬁ%ﬁmmﬁuﬁmﬁ’ﬂﬁ
Huned Asdmflunguunudsilsznausdas Corynebacterium,
Arthrobacter, Cellulomonas uaz Kurthia



- ana Corynebacterium 'léun C. diphtheria Fafluanusuasisa
padiu arauwsnszanglaneaims C. bovis Fallusunauadsasiun
antdululaun wulaludhuansalignguansoe

Corynebacterium

* Classification

— Corynebacterium diphtheria and
diphtheroids (look like C.
diphtheria) are Gram- positive,
club shaped rods.

+ Some are saprophytic
« Some produce disease in animals.

* C. diphtheria is the most important
pathogen in the group.

Dr.T.V.Rao MD 5
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- nguuLefiGefindansaudniin (Lactic acid bacteria) fnenufidAyfigauaman
WinfinueRauuafide AeAvuanunsalunisaanzrimaliidunsaudniin GwinliRasasin
faansluasaulagiuneiin iy Gnaesing | viewauds udenasiWiRnsasAnlua siderin
WilnfuSeniilesannuuaiiBeansnsondansalietnesnifuasiUsunomnnneaunas i
mm:mffl’uﬂzj’\mm@?aﬂm@uﬁﬂ’mﬁm%‘uﬂé’maﬁﬁﬂﬁm laun an@nluoed
Lactobacillaceae uwaz Streptococcaceae intianzana
Leuconostoc, Lactobacillus, Streptococcus uaz Pediococcus

SUGARS LACTIC ACID

BACTERIA LACTIC ACID

0 ©

— =
ol = a5

Entérococcss .




[ Lactic acid bacteria ]

— ~.

Food products [ Pharmaceuticals ]

I
Fermented Food Functional — I' —
food biopreservatives food [Problotlcs as living deQSJ

l

Starter Non-starter cultures Probiotic Healthy effects including
cultures  (adjunct, protective) bacteria protection against pathogens

4 4

/ ANTIMICROBIALS \
lactic acid, acetic acid, hydrogen peroxide,
ethanol, formic acid, fatty acids,
diacetyl, acetaldehyde, acetoin,
reuterin, reutericyclin,
bacteriocins, bacteriocin-like compounds,
other low molecular mass compounds
\ with antimicrobial activity /

1istrial nitental of antmirrnhials from lactic armd barteria
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wanazdinua®auuaiiise lawn ana Acetobacter uwaz
Gluconobacter s 2 anaszaaniladiadauanazasliiily
nsmazdin wa Gluconobacter azsunsoaandladnsnas
dinsalidiflunsuaulnaanlas

U

| ANBUSNAATADILLANLTANINUAD

* 1. AaNdIN1Talunsaandtadiasiuaalihilunsnasdin
= o a o w 1 a
Feddsslaadlunisuamirduaaglulseny wadunadelu

NNSHNABLASAIANNNILARNDTAR

2. Wanfiiialiuainasdinuadnuuaitsaunesildd 11u
Acetobacter aceti subsp. suboxydans
azvinbmAzasialunsnaniidnaegiinnisannule

wwiw.shutterstock.com - 617188058



= Vinegar is a liquid consisting mainly of acetic acid

U Vinegar is now mainly used as a cooking ingredient.

U Vinegar production is a two stage process,

(CH3COOH) and water.

swgar L gl wthanot [ g Vinegar

Bakers Yeast Acetic Acid Bacteria

Alcohol Fermentation Acetic Acid Fermentation




(Thermophiles) uwuafiFamaiasfiaunadifivanzansanisiadaluisin
45% nAsinazadii 55% RAnudrdnluasifuliluguuniias laud
Bacillus spp. flusuunraimsidaaasaimsnszilasunanding uwas
Clostridium thermosaccharolyticum slvaimsnssilaseaaiing
i dau Lactobacillus thermophilus ilunanaandnamasiawan
wanfinuadauuniiise

Biological spoilage
of canned foods

Spoilage caused by Thermophilic spore-forming bacteria
Usually results to underprocessing of canned foods because of their heat resistant
spores.

Flat-Sour Spoilage

* caused by the development of lactic acid

by flat-sour bacteria ' o _C%ﬁ e \.\.{-
* remains a normal can appearance t SH e Vit o
Y ,
>

¢ 7 )
* occurrence in low-acid foods are caused @&( ~¥
'L g s b

by some Bacillus species

* occurrence in acid foods are caused by o2

4 F-r ¥ F - :
Bacillus coagulans g}} ‘}2& A Bl .
[ A A~

» from plant equipments (blanchers), Bacillus coagulans

starch, sugar, and soil



(Psychroubhiles) uuafiFawaniiaansaadyiiguundmiiaandanuds
Lgnﬁaﬂﬁﬂﬁﬁmwdqﬁnﬂummiﬁtﬁﬂ'ﬁuﬁtgu Anaznutdnadlglaswan
wuaiiiseagluana Pseudomonas, Flavobacterium wasz
Alcaligenes uwiiluana Lactobacillus, Enterobacter,
Arthrobacter uwazau g asfildlasvheasinatnas

B [TAsIMsATIUNTIA NSRS IANSS AU N5I3ES)
/4

)
Ll Pseudomonas spp.

o fiandadunsuau (gram negative bacteria)

o susnafluviau (rod shape) X s

o ‘Liiadwalas (non-spore forming bacteria) (| ). Psych ro ph |I|C

. Ln‘%a;l"l.ﬂ"f.uamwzﬁflpan"imum"ﬁu {aerobic bacteria)

o LBy leiB Fanuniidh (psychrophiic bacteria)

o tineiTusBiulel (Proteolytic bacteria X
B (éigmeng o gmﬂmw * These grow best at about 20°C but also down to -10°C in

unfrozen media.

* Psychrophilic bacteria can cause food spoilage at low
temperatures.

* Several of the microorganisms found in the soil and water
belong to this group.
* Bacteria of the genera

= = @

Tsaamibena (brown spot)  Tseninas (soft rot) (fhutdion (i@ Saouas y y
- Achromobacter, Flavobacterium, Pseudomonas, and Micrococcus are

psychrophiles
- moulds of the genara Penicillium,Cladosporium and Mucor are
psychrophiles.
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(Halophiles) uwuafiGainaniiazaasnsindaldinannaalsnlunisiase wan
nasnsinaathunars (Moderately halophilic) wuafiGaazaasnisanu
dndurasnfafivanzanlunmsiasydasaz 5— 20 wandasnisinaags
(extremely halophilic) gasmsindaduiusasas 20 — 30 daunaniiasals
Auanmsfiiianudadurauniasasas 2 — 5 Fand1 wansasmsinAas
(slightly halophilic) wuafiZafiaansasaluamsiiinia u?'a"lsiﬁﬂ A
anttlunuafiiFanuinaavsanananlaniin (halodurlc bacterla) Feuuadise
muum‘wnmqumuﬂ'a'mmﬂm"lummwumz«mmLLawuﬂmwuLLuﬂmeﬂmmu"luana

Halobacterium, Sarcina uwasgwu




(SaCChaI’OthIC bacteria) ssaladdanuuafiFananefouafiGaiiadols
luiifianudadurasiniags wisaulunjuuaiiGefidenit seslavhastuinaziy

quwwummmwmummmmalﬂga (Sugar tolerant) NINNIT LTU
Leuconostoc spp.

- nauuuafideding (Pigmented Bacteria) nquuuafiFelungaiiiiamialy
asaglidvansdudaudriavasuunids daflumglliundidssnu wuaiiGely
UNANRAZWUINN Alidazadedin 11y luana Flavobacterium (#wuaas
AUINARN) WA Serratla au,m) umﬂaﬂm""luana Micrococcus alwa

Flavobacterium

Serratia marcescens



] [ Tboloab L1 16 ] \ /1 14 Cl - \J

forming bacteria) sataamuaiidalunguil laud Alcaligenes
viscolactis waz Enterobacter aerogenes s lvidnansuzguily
enaniien Hwduangluiun (ropiness) waz Leuconostoc spp. as
wﬁmﬁanLﬁaagﬂumsmmﬂsﬂﬂm wazwudn Streptococcus uaz
Lactobacillus mamﬂﬁuéﬁﬂﬁ’ﬁlﬁumﬂmﬁan?m‘ﬂumamﬁm

Enterobacter aerogenes



Qq

aanuIauwudaguastauliginisansiamlea e lunaniaanalswasinumnig
Wandin anase o rasuuaisaiinanidlaud Leuconostoc,
Lactobacillus (anwnalaasiunin), Propionibacterium,
Escherichia, Enterobacter, Proteus, Bacillus uaz
Clostridium uwua#idelu 3 anausnazlifmanizasuaulaeanlas wazi
waaazliasuaulnaanlannulalngiay

Microbiolog Info.com
< =,

Leuconostoc (f)



nautaanasi (Coliform-bactera) wupfiFanguiiflunanditgdsafuviay
fu delaadunaliluitanasgulumsnsaasau LLﬂuu’]u&I’J’]L‘lJ‘L!LL‘LIﬂVILiEIW’JﬂVILﬂu

mua‘[eun ArAanin wazuauwalsinunsNal LNds19dlas sﬁa%amﬂmma
[~ v Y eV =T | a 1 a v 1 - - -
wantnausaliing dlldduanuasnguledanasn laun Escherichia coli waz

Enterobacter aerogenes .ifiasan E. coli fifuaduasdiisld uas
E. aerogenes wuanalun

www.bacteriainphotos.com

Sy

u

N . N
Escherichia coli

ASM MicrobeLibrary.o
¢ Cheeptham

Escherichia coll




* Aanmslumsiuuaiwaulednasy 1y nstuaiuaulednasilugaaiss wasms
o o . (9 a v o o (9 o o =
uuduau E. coll luamsitluieansununald wazldiflusaduantenns
A2R1AUDIDINITUU ] AE WanlpanasuuLARFaNnazyinliamg el
a 1 a gl (]
sutlsgvnu 1y nsdsingluanmsuneaila ¥t wazluveauiesy unisuans
Nansduilaunudnfanuasisiiidalsaluaildlsinguaziasyagluaims ag
9 EY =
lunaluaiwisids

\ Inoculate 10 mL Inoculate 1 mL Inoculate 0.1 mL
{ A in each tube in each tube in each tube

N =R~ P = R =R~ J= R P = R R S

Incubate at 37 °C for 24 hours

P &P S S S = S S T e T S &

LI

5 positive tubes 2 positive tubes 0 positive tubes BGLB BrOth




e R ki BHE
mannelinnsiivengainavedunniiia

A710e19TzALANLLI 107

k

[ .,

']E;ﬂ‘irjgfnq 10ml 1B uwsATaa11 1ml

151 1RIAT267] 0.1 ml

kL 3
LST @iy 2oifFaasioml ST @udvdadliuias1o ml LST dududladfSuasl0 mi
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!

11 Coliform

wesly BGLB 7ussquaansnuiia

Uungnmni 3D a9rn 48 au

TIENTUNAN

Y
11 Fecal coliform LagE.Coli

dy A M Y] (9%
mﬂﬂu EC ﬂﬂﬁﬁﬂﬁﬂ@ﬂﬂﬂllﬂﬁ

Lnfia U 2445 asan 48 .
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nsnagau IMVIC (sa)

_ Citrate
Trypton broth MRVP Slant
! Unfgauuna 35 e 24 o
Unngauuni 3D asrn 24 g MR-teast  VP-teast l

ﬁmzﬂumﬁu (+) "lajzﬂﬁau?r -)
) 1 M a
nam Kovac 'S reagent 5 wian g 35 ah 24

3.
LANINARD
wan Methyl red 6 ven Y1210 a-napthol 0.6 ml +40% KOH 0.2
o \
29uas (+), ldidauulas (=) nan1meaes HANNIVARDY

e (+), wiaas (—) una(+), waes (—)



anunaiilunueiiiza E.COlI namanasauwas IMVIC
pagily ++ ——vsa—+— —
1.mevegauljnzenmsiiadulaa (INdole test) azaas
il +vida -
2. manegau MR-test( Methyl red reaction
com pound)azaauilu +
3. manasau VP-test (voges-proskauer
reaaction compound)azaaailu -
.75\ 53 me (Citrate test Jazmaaltlu -
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