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Acidity (pH)
• Microorganisms are able to grow in an environment with a

specific pH, as shown in table 1:

Microoganisms Min. pH value Opt. pH value Max. pH value

Gram +ve bacteria 4.0 7.0 8.5

Gram –ve bacteria 4.5 7.0 9.0Gram –ve bacteria 4.5 7.0 9.0

Yeasts 2.0 4.0- 6.0 8.5- 9.0

Molds 1.5 7.0 11.0



• Some bacteria are:

 Acidophilic bacteria e.g. Lactic acid bacteria (pH 3.3 – 7.2)
and acetic acid bacteria (pH 2.8 – 4.3).

 Basophilic bacteria e.g. Vibrio parahaemolyticus (pH 4.8-
11.0) and Enterococcus spp (pH 4.8- 10.6).

• Increasing the acidity of foods either through fermentation or
the addition of weak acids could be used as a preservative
method.
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Pengaturan pH



Water activity (aw)

Water activity is a measure of the water
available for microorganisms to grow or
reactions to take place i.e. measure of the
amount of water disposable for the
microorganisms.
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Microoganisms Minimum water activity
(aw) values

Gram +ve bacteria 0.95
Gram –ve bacteria 0.91
Yeasts 0.88Yeasts 0.88
Molds 0.80



aw
• No growth of any microbe below aw = 0.60
• Exceptions are : Halophilic bacteria (min. aw = 0.75

e.g. Halobacter spp), Xerophilic molds (min. aw = 0.60
e.g. Xeromyces bisporus) and Osmophilic yeasts (min.
aw = 0.60 e.g. Zygosaccharomyces rouxii).

• The water activity of a food ranges from 0.00 – 1.00
• Water activity of a completely dehydrated food is 0.00
• Technologies to control water activity in foods are:
Drying
Addition of salts, sugars and glycols
 Concentrate
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Potensial oksidasi reduksi



• Technologies to control O/R in foods:

 vacuum packaging

 skin tight packaging

 gas flushing

 canning

 antioxidants
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Nutrient content
Microorganisms require

a. Energy source such as carbohydrates, amino
acids, proteins, organic acids and alcohol.

b. Nitrogen source such as amino acids, peptides,
nucleotides, urea, proteins and ammonia.

c. Carbon source

d. Minerals such as phosphorus, iron, manganese,
magnesium, calcium and potassium.

e. Vitamins and other growth factors
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Presence of antimicrobials

• Natural constituents of foods which affect microbial
growth are:

 Lysozyme e.g. Eggs

 Lactoferrin e.g. Milk

 Lactoperoxidase e.g. Cow’s milk

 Conglutinin e.g. Cow’s milk

 Essential oils e.g. Spices and vegetables

• Preservatives such as benzoic acid, sorbic acid and nisin
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 Biological structures

• Natural physical barriers of foods are:

 Cell walls e.g. Fruits and vegetables

 Shells e.g. Eggs

 Skin e.g. Fish
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Ekstrinsik



Keberadaan Gas



Temperatur lingkungan



Kebutuhan temperatur
mikroorganisme
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