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YNOYPIEIO NAIAEIAX & BPHEKEYMATON, NIOAITIEMOY & ABAHTIEMOY  EYPQNAIKO KOINNIKO TAMEID

Evpwniaikn Evwon EIAIKH YNHPEZXZIIA AIAXEIPIZHE
Evpiemic) Tanto Me tn ouyxpnparodétnon e EAAadac kat tng Evpwmaikic Evwong




*/sTOXOI TOY MAGHMATOZ

» ATTOTUTTWON TNG BEWPIaC TWV EUTTOdIWV
» EKuadnon Twv oplakwyv ouvOnkwyv JIKPORIaKNC
QVATITUCNG KaI ETTIRIWONG

» EKuaBnon uebodwyv eAEyxou BIOAOYIKWY KAl XNUIKWV
KIVOUVWV
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AEI'XO2 ME OEPMOKPAZIA

» To payeipeua fonba va BavarwBouv 1a
LIKPORIa

d >74°C yia TTOUAEPIKA Kal auya

[ >68°C yia odivo Kiud

d >71°C yia xo1pivo

» H diatripnon o€ XaunAEC BEpPUOKPATIEC
(<4,5°C) gutrodilel TNV aucnon Twv
UIKPORiwv

» [ pRyopn wuén atro 15,5° og -15,5°C Bonbad
oTNV TTAPEUTTOdION AUCNONG TWV
UIKPOOPYAVIOUWV
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Groups of microbes based on growth temperature (°C):

Minimum Maximum

PsychroDhiles -15 to+5 20-40

Dbligate
psvchrophiles
Facultative
psvchrophiles

Psychrotrophs -5to +5 30-40
Vlesophiles +5 to+15 40-50

-15t0 0 20-22

-5 to +5 30-40

Thermophiles +40 to +45 60-90

» For all groups: the lower the temperature the slower the
growth
» Storage temperature selects organism to predominate




MTOIA EINAI PH ANANTY=ZHE

JN VIIKPOOPI AN VION

Euvoiko pH

d Baktipia: 6.0 - 8.0 (yaAakTikad & ofopBakTtripia 5.0- 6.0)
4 Zupec: 4.5-6.0
O Muknteg  3.5-4.0

» Ta opla dev TTPETTEl va BewpnBouv auoTnpa akpipn
Qa@OU Ol TTPAYMATIKA OPIOKEC TIMEC ECAPTWVTAI KAl OTTO
AAAOUG TTAPAYOVTEG TT.X. £I00C 0LEOC, TTAPOUTIa OAATWY
KATT.
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HXANIZMO2 APA2HZ TQN O=EQN
210 KYTTAPO

KU = ueuvn P eEWKUTTAPIKOG XWPOC (OFivo)

N e
“:lg‘ Y LactDs

KUTTdpomAdopa | 5i==

oUdETEPO TEPIPAAAOV

‘.'.OO..Q"--.... RH (GOGEVég O§O)

Apaon aoBevolc oféoc
(adiaorarn popyn)

Proline

H*

PMF = Ay - 0.06 ApH




FEQNONIKO NANENIZTHMIO AOHNQN AGRICULTURAL UNIVERSITY OF ATHENS

(TI EINAI H ENEPITOTHTA NEPOY (A,

» Q¢ evepyoTnTa vEPOU opileTal N TTAPAMETPOC TTOU
eKQPAdel TNV TTOOOTNTA VEPOU OTO TPOPIMO TTOU Eival
OIaB€0IUN VIO TIC AVAYKEC AVATITUENG TWV
LMIKPOOPYOVIONWYV .

» To KUTTOPOTTAAO O €ival Eva udaTIKO TTEPIBAAAOV OTO
OTTOIO EKTEAOUVTAI OAEC OI HETABOAIKEC DIEPYATIEC TOU
KUTTAPOU.

» MEow TNG KUTTAPIKNG MEMPPAVNG ViIVETAI CUVEXNC
avTtaAAayr popiwv vEPOU PE TO TTEPIBAAAOV



"[OPIEMOX. ENEPIOTHTAS NEPOY

> a,, = p/ p, P = Trieon atywy Tou JIGAUNATOC
P, = TTiECN ATUWYV TOU OIOAUTN

»> Ox€on Je OXeTIKN uypacia: RH =100 x q,,

> VeEpoa, =1

» a, <0.6 0Otgv utTdpxEl JIKPORIOKNAN augnon




AAXI2ZTE2Z TIMEZ Awl'IA THN AY=H2H

JIVIAAQON MIAPOOPILAN VICIN

Oupada HIKPOOPYAVIOCHWV

Gram emika Baktipia | 090




POZAPMOI'H TON MIKPOOPIANIZMQN

s \'BO \'/k® ullO® VIO - JN

nX* KOPVITIiVN

BeTaivn & KapvITivn

» OUYKEVTPWON ocupBaTwyv OIOAUTWY

(BeTaivn, kapviTivn, TPEAAOLN, YAUKEPOAN, ooUKPOLN, TTPOAIVN, NaVVITOAN)
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{WATER ACTIVITY

» Organisms growing at low a, are called: halophiles,
xerophiles, osmophiles

1 Halophiles: Mostly bacteria/unable to grow without
salt/may require substantial amounts

1 Xerophiles: Yeasts and molds; Grow most rapidly
under dry conditions or at <0.85 a,,

d Osmophiles: Mostly sugar-tolerant yeasts; Grow In
high osmotic pressure environments

» Important to know lowest a,, allowing growth of a
microorganism
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TWATER ACTIVITY(2

> Gram-negative bacteria:
aQ Pseudomonas 0.96
aQ Enterobacteriaceae 0.93
aQ Salt-tolerant Enterobacter 0.90

> Gram-positive:

O Lactobacillaceae 0.94
O Micrococcaceae 0.90
Q Staphylococcus aureus 0.86-0.83

enterotoxin 0.93
O Clostridium botulinum 0.97-0.94

> Halophilic/Xerophilic/Osmophilic:
Q Grow only at reduced a/fail to grow at high a,
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TWATER ACTIVITY(3

» Many pathogens can survive for long periods, without
growth, at low a,,

Q a, >0.98:

= All pathogens grow rapidly; sometimes no
detectable spoilage

= Concern for products processed to destroy
competitors: cooking...holding warm

Q a, of 0.98-0.93:

= Most foodborne pathogens have their minimum
within this range



“'WATER ACTIVITY(4

» Many pathogens can survive for long periods, without
growth, at low a,,

4d a, of 0.93-0.85:

= Only foodborne pathogen growing in this range is
Staphylococcus aureus

d a, of 0.85-0.60:
=  Many mycotoxin-producing xerophilic molds

= No mycotoxin formation reported below 0.80



"WATER ACTIVITY(5

> a, >0.98:
O Very moist; <3.5% salt; 26% sucrose in agueous phase
Fresh meats/fish
Fresh fruits/vegetables
Milk/beverages

Brined canned vegetables

U O 0 0 O

Canned fruits in light syrup



/WATER ACTIVITY(6

> a, >0.98:

 Protein foods (meat, fish):
= Aerobic/refrigerated: Pseudomonas....putrid
= Anaerobic: Lactics......souring
 Fresh fruit/vegetables:
= Many bacteria (Erwinia carotovora) and fungi
1 Low salt concentrations select for lactics
O Unconcentrated fruit juice:
= Wild yeast fermentations; low temperatures: Leuconostoc
d Low acid canned foods:

» |nadequate heat processing...Spore-forming bacteria:
Acid, gas, putrefaction, sulfides
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TWATER ACTIVITY(7

» a, of 0.98-0.93:
Q Up to 10% salt or 50% sugar in agueous phase
Q Tomato paste
Q Evaporated milk
A Canned cured meats
Q Lightly salted pork/beef/fish
Q Fermented/not dried sausages
A Cooked sausages
Q Processed cheese/Gouda cheese
a Canned fruits in heavy syrup
Q High moisture prunes
Q Bread




L WATER ACTIVITY (8

> a,of 0.98-0.93:

Q Foods with up to 17% salt or saturated
sucrose

Dried beef

Dry/fermented sausage
Raw ham

Aged Cheddar cheese
Sweetened condensed milk

O OO0 0 0
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TWATER ACTIVITY(9

> a, of 0.85-0.60:

a Jams and jellies: Predominance of xerophilic fungi and
osmophilic yeasts

Q Molds on surfaces exposed to air; yeasts deep
Inside...carbon dioxide production

Q Heavily salted fish, exposed to air: Red halophilic
bacteria may support growth of ‘dun’ mold Wallemia
sebi...no flavor defects.

» aw lower than 0.60:
aQ No growth



{WATER ACTIVITY(10

» a, of 0.85-0.60:

a Spoilage by xerophilic/osmophilic/halophilic
Intermediate moisture foods
Dried fruits
Jams/jellies
Molasses
Cereals
Flour
Some aged cheeses
Nuts
Heavily salted fish
Meat extract

OO0 00000 DDo



) WATER ACTIVITY(11

» aw lower than 0.60:
a No growth; may remain viable
Confectionary
Chocolate
Honey
Noodles
Biscuits
Crackers
Potato chips
Dried eggs/milk/vegetables

U OO0 00000
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> Epmodia

> YUVORAKEC

> Opia avamTugng

> AlETTIQAveia

» EmBiwon

> AV('ﬂTTU&n

> EAeyX0g TTpopnBeuTwv
> MpdAnyn
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Xpfionc

® To TTapOV EKTTAIOEUTIKO UAIKO UTTOKEITAI O€ AQEIEC XPNONG
Creative Commons.

® [1a eKTTAIOEUTIKO UAIKO, OTTWC EIKOVEC, TTOU UTTOKEITAI O€
AAAOU TUTTOU QdEIa Xprnong, N adsia Xxpnong avagEpeTal

PNTWG.
00
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[ Xpnuarod6Tnon

To TTapOV eKTTAIDEUTIKO UAIKO £XEI AvATITUXOEI OTO TTAQICIO TOU
EKTTAIOEUTIKOU £€pyou TOU DIOAOCKOVTA.

To €pyo «AvolKTa Akadnuaika Madnuata IMewTrovikou
MavemioTnuiou ABnvwv» £xel XpNUATOdOTACEI HOVO TNV
avadIauOPPWaON TOU EKTTAIOEUTIKOU UAIKOU.

To €pyo uAoTrolgiTal oTo TTAQiCIO Tou ETTiXEIpNOIaKOU
[MpoypaupaTtog «Ektraideuon kai Aia Biou Madnon» kai
ouyxpnuMartodorteital atrd TNV Eupwtraikn Evwon (EupwTraiko
Koivwviko Taueio) kal atro €Bvikoug TTOpouC.

ENIXEIPHIIAKO MPOTPAMMA
- EKTAIAEYEH KAl AIA BIOY MAGHEH = EZI'IA

ENEVEYON 6TNV UOLVWVid TNE. YVWON

* *
* *
* *

* p Kk

npéypappa yia v avantuén
YNOYPrEIO MAIAEIAL KAl BPHEKEYMATON  EvPanaAiko KOINONIKO TAMEI

EvpwnaikiiEvwon EI!AIKH YMHPEZIA AIAXEIPIZHE

E (KO Ki 6 Tapeis
ikt e Me tn cuyxpnparodotnon tng EAAGdag kat tn¢ Evpwmnaikng Evwong
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Copyright N'ewTtroviko MNMavemoTuio ABnvwy, Tunua Emotiung
Tpooipwy kal Alatpo@nc Tou AvBpwTtrou. 2kavdaung . Mav. «Yyieivn
Eykaraotacewv Biounxaviwyv Tpo@ipwvy. ‘Ekdoon: 1.0. ABrva 2014.
AlaB<oipo atrd tn dikTuakn dieuBuvon: http://oceclass.aua.qgr/
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Adg1000TNONG

To TTapdv UAIKO diaTiBeTal e Toug Opoucg NG adelag xpriong Creative Commons
Avagopd, MNapduoia Ailavoury 4.0 [1] | yetayeveoTepn, AiEBviC

‘Ekdoon. ECaipouvTtal Ta auToTEAN £pya TPITWY, TT.X. PWTOYPAPIES, dlaypaupaTa
K.A.TT., TQ OTTOiQ EUTTEPIEXOVTAI OE AUTO KAl T OTTOIa ava@EpovTal Hadi ue TOUG
OPOUC XPNOoNG ToUuG OTo «ZnMeiwpa Xpnons Epywv Tpitwvy.

[©Nolel

H adeia autr) avrikel OTIC ABEIEC TTOU AKOAOUBOUV TIC TTPOdIayPaPES TOU
Opiopou AvolkTAG 'vwonc [2], eival avoikTO TTOMITIOTIKO £pyo [3] Kal yia To AOyOo
QUTO ATTOTEAEI AVOIKTO TTEPIEXOMEVO [4].

[1] http://creativecommons.org/licenses/by-sa/4.0/
[2] http://opendefinition.org/okd/ellinika/

[3] http://freedomdefined.org/Definition/El

[4] http://opendefinition.org/buttons/
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2 NUEIWPATWY

OTro1adNATTOTE AvaTtTapaywyn f 01aoKeur Tou UAIKOU Ba TTpETTEl va
OUMTTEPIAAUPBAVEI:

® 710 2nueiwua Avagopag

® 710 2nueiwpa AdelodotTnong

® T1n ONAwaon Alatpnong ZNUEIWUATWY

® 710 2nueiwua Xpnong Epywv Tpitwv (e@oocov UTTApXE!)
Madli JE TOUC OUVOOEUOUEVOUC UTTEPOUVOETOUC.



