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Logarithm of living bacterial cells

Log phase:

exponential
increase

in number
of living
bacterial
cells

@
Stationary phase: Death or
plateau in number decline phase:
of living bacterial exponential °
cells; rate of cell decrease in
division and death number of
roughly equal living bacterial
l cells
Lag phase:

no increase in
number of living
bacterial cells
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https://courses.lumenlearning.com/micro
biology/chapter/how-microbes-grow/
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INARBLATNUIN (+) UINATT WATHAU (-)

Fauunsuay (-) Mwdesenswiliemnsdndsls
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NgLNEY, cinnamic aldehyde Tusuiwy, thymol Tu
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0 aﬁwmmaumaamwu “UWUANSLadu (bacteriocin)”
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monocytogenes JAVTIRVAEY
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o Aw Wulwanaveshinsauasildeuangainvesvanluiule
FUUU d1uve9UN9asy (free water) Wintu F9luni1svinlitunse
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Aw Lﬂgmwmummmwmﬂa (vapour pressure) ¥8311lue19115 (P) AoAul

AulavaIIUTENTAUA (Po) NRUMONLAZAIUAULRINY
aw = P/Po

s InlaanAnuTudInSiiioa misluanizauna (Equilibrium Relative
Humidity, ERH) #1135a78 100

aw = ERH/100

A1 water activity 1A A9LLe 0-1
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A1 Aw LutladeidszduTuaindigalueinisd
Wogdunsdarusairluldlunisiasgivlanasldlunig
ARUHATEWATAY 9

AIUANLAY ﬂaaﬂumﬂaamammmmﬁmmmuf\]fm
Lsgaﬁ]aum&?l@ Tnensyinlitenmsiien Aw < 0.6 @ening
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SeLAUle 1A Aw < 0.7



QO Food and Drug Administration(FDA) Tuansgeiusnlaan
Water Activity, Aw 1Juaativasainudasndglunisuus
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LOW-ACID FOODS

ACIDIFIED FOODS PACKAGED IN
& ACID FOODS HERMETICALLY
pH=<4.6 SEALED CONTAINERS

a.>0.85 pH=4.6
aw>0.85

ACID & aw aw CONTROLLED
CONTROLLED FOODS FOODS
pH<4.6 pH>4.6
aw<0.85 aw<0.85

4.6
-

pH

Highly perishable foods a,, > 0.9
Intermediate moist foods a,, = 0.6-0.9

Shelf stable foods a,, < 0.6
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https://slideplayer.com/slide/6624031/
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a pH < 45 Jutisiien pH Jnadudenisiasyiulaves
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o Obligate aerobes : OZT Y 97, Pseudomonas
a  Microaerophiles : Ozl 191 Camphylobacter =

o Facultative anaerobes : U E.coli, Salmonelia,

Staphylococcus, Saccharomyces cerevisiae
2
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anaerches

a  Obligate anaerobes : 1 Clostridium |

o Oxygen-independent : 14U Lactic acid bacteria il
nalnyatsauduiivvesnsiisususendiauld
Inelgioulail peroxidase, catalase Wasy H.,0, Tl

H,0 Fliiluiiwdoqaunsd
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peroxidase, catalase 1189848

2H202 —> + 02







