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‘CONTROL OF MICROBIAL GROWTH
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MICRO-ORGANISMS

PRESENT IN FOOD
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FOODBORNE
PATHOGENIC BACTERIA

SPOILING
MICROORGANISMS

Introduction Microorganisms } Metabolism
Alteration: organoleptic, chemical & physical Moulds and yeasts: they tolerate :Aw and/or
changes |
UsetulIfe: safe, maintains it properties and beter than bacteria.
nutribon

GRAM-POSITIVE FOODBORNE
PATHOGENIC BACTERIA

Carbs: fermentation, pectin degradation
(galacturonic acid),
copolysaccharides

GRAM-NEGATIVE FOODBORNE

amylolytic enzymes, ex
Proteins: hydrolysis. aa's
radation . putrefaction (smell)

H3S + oxihaemoglobin . sulphohaemaogiobin
(green)

PATHOGENIC BACTERIA

Gramnegative
Physical & chemical and microbiological bacteria; Pseudomonadaceae,
alteration 10° Neisseriaceae

Gram-positive bacteria: Micrococcaceae,
Fats: hydrolysis. Glycerol + Fatty

Acids . ketones (smell)

Enterobacteria family

bacil, flagellate (perititc), ubiquitous

Perishable, Semi-perishable and Non-
perishable food

Clostridium spp

Back, creates endospores.

Brochotrix thermophacta.
Bacillus spp

Staphylococcus spp.

Most changes in the surface area of food ‘Sporulated bacili: Bacillus (anaerobic
facultative,
[E—
ki it . " Py e ——
o o g ot s e e
e

ereus species: grows in starch rch
Cereus speces: g star Spores
‘and powerhul enterotoxis

mesophilic), Clostridium (obligate anarobes,
iredox)

facukative anaerobes.

catalase and oxidase +

‘Gastroenteritis and choler

‘Choleric ton: 2 parts A & .

Vibrio vu

a protecion. s vasive (biood:

7 enters enterocyte  Gprotein
caMP P

~HCO,~ & CI- out, Na- blocked
ZOT (relaxes tight junciions), ACE
(cholera toxin). adhesins, bofims.

oral faecal ransmission, >10f bacteria

Rehydatation, antibiotics.
Hygiene and cookang to prevent

s a flesh-eating bacteria

Associated with seafood

Treatment with antiobes
Treatment with antbiotcs

catalase + and oxidase -

Escherichia coli

Geneal chaacherstcs + mote ant
5e fermentaton capaciy

Crcaseit, ey s e,
systemic infecton

Enterotoxigenic: traveler's diarrhea.
0 h-h ransmission, high inocukam

General charachteristics + enterotoxin
+ cytotoxin + antiphagocytic protein +
complex IV protector

Sainonatoss Togtimusiyn; gusrosnssdts,

Vomiting. o - ransmisson.

T yeemic dagnose, sebimaed teaiment
Samaneloss Thya. typhoid fever,
o ansmision, o anmas. settes i

hh transmession, low inoculum
Enteroagregaive. childhood diarthosa
- microbeota darmage, growth aheration

ulum, 0157, HT

Entrohaemorhage sleding darth
hh low moc
S v Mty s Sy

Entercinvasive: watery diarrhoea.
colon infecton, uicarabons and fever
Difusely adherent no invasives, no toxins,

bsorption
affect only chikdren, elderly
‘and mmunosuppressed

tation and antbiotis

Rehyes
Hygiene and food cookang J

reatment with antiotics

immotie bacil,
1o capsle protection. Human reservor

Shusloss acheson o cale. Shgn
~ Haemolybe Urasmic Syndrome
Abdominal spasms, bleeding
diarrhoea and fever

bacil, 30°C), lactose
uease +. immotle 37°C, motile 25°C

Attack M Calls in the leu, settles in
‘mesenteric lymph nodes. Survives inmunity

s spaces conquase s ghcose &
410l fermentabon, bofims, resists
dessicason and saliney
Diseases: suppurative with pus or
toxin-caused, no suppuraive

Transmission: h-h, h-food, animak-food

Pathogenesis: survives a kot n food,
resistant 1o gastric acd, enzymes, T°C
and s superantgenic
intoxicaton vs. toxinfection
‘Gastroenteritis: diarrhoea & vomits
Enterocolits: gastoenterits + fever

Withstands vacuum in foodstuffs for

hh

Isolation and culture of the bacteria
laborator udy

o anenal protein rich foods

Emetic gastroenteritis: nausea and vomis,
o diarthoea. Intoxicabon

Diarrhosic gastroenteritis: diarthoea and
nausea. no vomis. Toxiinfection
Treatment: st imd. Lab isolation

eful weh rce.

big bacili, perri flagela.
stnct anaerobes, no capsule
Botulism  botulinum toxins
(block muscle contracton)
E00d-bome botulism: intoxication
Infant botlsm; toxinfection
(ingeston of spores in honey)
Toxin: a monoprotease zn dependent
tblocks the uwm:lme signals
in
Weakness, vomits, blurred vision,
consupation

Ventiatory support, anitoxins, gastrc:
g Long recoven

Toun detecton in patient blood test

Don eat swollen canned food, cook

the food wel, frdge, no honey to chikdren

immotle Bacil, .t 1agmohii, histotoxic
clostrdia can cause myonecrosss

5 A.8.C.0.E
ey o et i

Spore . germination - multplcation
Ingeston - sporulaton - enterotoxin

ing
and intestine perforations

‘Clinical diagnoss,
rehydratation and antibiotcs eatment

Hygiene. Cooking >60°C / freezing -40°C




HYGIENE AND SANITARY

ASPECTS OF FOOD

OTHER FOODBORNE
PATHOGENIC BACTERIA

Gram-negative, highly mote,

Bacili gram . no spores, motde, fage,

e species (beds, thequency)

Listeria monocytogenes

bacill gram +. palisade aggregaton. no
spores.

Brucella spp.

‘Coccabacilus gram - immotle, neutal pH,

irequency)
ek catalase and oxidase +. mesophic
azoarc

o thelast 2 properses

biofims.

catalase and oxidase +
‘Only on high nutrous food: ik and meat
Zoonosss

low nfective dose <500

cels.
Oral contact, ai and parenteral vansmission

can enter ol wants and can surave
the

Sensinve 10 saligy, freezing and pH.
can create bofims.

Many virulence facors: flagelia, capsule,
entorotouns, cytotoc enzymes
Gastroenteritis + bieeding diarrhoea
‘Water contaminated by bads. More cases
than Salmonela and Stgela ogether

Rehydrataton and mineraksaton, maybe
antbiots m senous cases

Guilain-Baré syndrome

(ravellers diarrhoea)
High infectve dose, ransmission trough
raw seatood

Lownfective dose

Febrile gastroentertis (microvili damage)

Macrophages carry the bactenia as a

R ik rom sick cows or goats. Anal
Vaccination and ek pasteurisation

aw daiy,

Cooking 75°C, hygene.

VIRUSES AND
PRIONS

!

! l

Prions.

Hepatitis

Viral gastroenteritis \ ( Polio

"Hepatibs A pcormaveus emtenc Gansmission
Very esistant (pH 1. 60°C, salty water, months)

Intestine  enterocyte

‘Rotavius, Norovius, Sapovrus.

e obpecanon) T o8 sk

the Central Nervous System.

back 1o ut - ext i faeces
Fever, malaise,loss of appetie and nausea

Bivalve molluscs, contaminated vaer (veggies)
Hygiene, cookingfireezing and vaccine

e fakre due 1 less actve mmune system

ey sk oV the pthogenes and e
inical pcure is the

atacks motor
neurons ofthe spinal cord - eversile paralysis

- malabsorpoon -
accumuaton of carbs and Na- in the lumen - water
danhoca

" usually atacks chidren under 3 years of age.
sgnalto n effecive. exsts

the bram .vagus nerve - vomtng

Ry molluscs. it and veggies. Very resistant: well
‘cooking, hand washing and hygpene

ol rtors. st g eveen

Treyamn dumqe oo o
subacute spongorm encephalopathy (tia)
Tasnissn e coameasd oo vy
e et e
o e
Prons e nch i e, s kil a ey
agregate hemseives

mesine-peye e mphate ysem-ran
to prons.
ey b i

i o ot el comblcorioion crsasd
depression, nsomnia - death after

Prions can be found in meat products with a ko ofnerves
such as the bran, eyes, spinal cord of nfected animals

revesion:conrolon e, slugstouse
andintho mea sy, Resian

bt

IMICROBIOLOGI!
OF FOOI

Microbiological criteria

AL MONITORING|
STUFFS

Safety: bacteria and toxins

It it fails this criteria — remove from
the market (not edible, not safe)

Contents

Found Microorganism
Method used

° of samples

mb. limit on that food
™ of analytical unts
Analysed food

Inthe market / factory

Actions f not complies

How to take samples
Representative of the whole lot,identifiable.

Protected from contamination, appropriate.
temperature

Analysis within 36 hours

Fiiohol ot onplhel sasit svasiier
in bulk _ sterile container
Production line: a ltle bit al over the place

non-perishable . T ambient,
refrigerated . 0-4°C and frozen —. -20°C.

Quality (nygiene of the processes)

applies to the product at the factory

@na ~ check

Tt fails this ci
production processes and improve
them

NAL METHODS OF

CCONVENTIO!
MICROBIAL IDENTIFICATION

[

|

[ Immunological methods J Conventional o

[ Genetic methods and others J

1. Obtain pure culture of
the micro-organism

2. 1dentify colonies|

Counting ~ Direct Isolation
Detect — Enrichment: primary

(reactivation) and secondary
(selection)

(Brimary tesis detec axonomic gender
catalase (H202 —bubbles), oxidase

3. Observe

4. Indentification tests

|

‘Secondary and tertiary tests detect
‘species lactose fermentation, Methyl Red
and Voges Proskauer, decarboxylation of
aa's, citrate as carbon source.

(reactive ~oxidised=purple,
reduced=clear), coagulas
(plasma coagulate +white dols)

Short time [Long time 24 hours ~ API multi-test wstems]




FERMENTED FO0DS.
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‘Sold, som ol nd Tquis Lipids:crete
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Substat, quanty ofSalt

Producion of baceriocs, vt Ko e

Ham jooccaceae, Sausages
q ) Sacon, | (Lsaan Sapmyacce
yoasis )

| o s o et e
o ey G ey
ein: Cocoa: directly below the leaves
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FOS and GOS, Inulin and Resistant Qdors’ Iipases, Wpooxidases, aas iarezushi: fermentation st favour.
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