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UNIT II: FOOD QUALITY EVALUATION

TOPIC: Microbiology of Cereals

Doughis a thick, malleable, sometimes elastic, paste made

¢ Out of any cereals (grains) or leguminous crops. It is prepared by mixing flour with a small
amount of water and/or other liquid and occasionally includes yeast or other leavening agents as

well as other ingredients like various fats or flavourings.

MICROBIOLOGY OF CEREALS AND DOUGH PRODUCTS:

The microbiology and safety aspects of cereals and dough products is measured very carefully due
their wide use as food and feed resources. The sources of microbial contamination of cereals and
dough products are numerous such as air, dust, soil, water, insects, rodents, birds, animals,
humans, storage and shipping containers and handling and processing utensil or equipment. The

microflora of cereals and cereal products is diverse and includes molds, yeasts and Bacteria

WATER ACTIVITY OF SOME FOODS OF PLANT ORIGIN
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Table 2.1: Water activity of some foods of plant origin

Foods Water activity
Fruit and vegetables 0.97-0.98
Bread 0.96-0.97
Fruit Jam 0.82-0.94
Flour. rice. bean and peas 0.80-0.87
Stewed fruits 0.60 - 0.65
Pastes, spices 0.20-0.60
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MINIMUM WATER ACTIVITY REQUIREMENTS OF SOME IMPORTANT SPOILAGE
FUNGI

Table 2.3: Minimum water activity requirements of important spoilage causing fungi

Group Species Minimum a,

Field fungi Fusarium culmorum 0.89
Fusarium graminearum 0.89

Alternaria alternate 0.88

Cladosporium herbarum 0.88

Storage fungi Penicillium aurantiogriseum 0.82
Penicillium brevicompactum 0.80

Aspergillus flavus 0.78

Aspergillus candidus 0.75

Eurotium amstelodami 0.71

Willemia sebi 0.69

MINIMUM WATER ACTIVITY REQUIREMENTS OF MICROORGANISMS
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Table 2.2: Minimum water activity requirements of microorganisms

Group of microorganism Minimum a,

Bacteria Most Gram-negative 0.97
Most Gram-positive 0.90

Halophilic 0.75

Yeasts Most yeasts 0.88
Osmophilic 0.62

Fungi Most filamentous 0.80

Xerotolerant 0.71

Xerophilic 0.61
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o Approximately more than 150 species of filamentous molds and yeasts on cereal

grains are present as surface contaminates.
o Yeasts are frequently less in number as compare to molds.

O Most significantly, the filamentous fungi that occur on cereal grains may be divided
into two groups on the basis of their predominance in grain in relation to water activity

of in the grains:
1. Field fungi

2. Storage fungi

" FIELD FUNGI
s

1 Such fungi are well adjusted to the sudden quickly changing conditions on the surfaces of

senescing plant material in the field.
1 For examples, species of Alternaria, Cladosporium, Fusarium and Helminthosporium.

1 They need relatively high water activities for optimum growth and able to survive the rapid

changes.

1 These field fungi attack grain in the ground when the grain is high in moisture environment (18 to

30%, i.e., at high a,, Table 2.2) and at high relative humidities (i.e. 90 to 100%).
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Bacteria are found as most frequent surface contaminants of

A=

cereal grains.

o To grow in cereal grains, bacteria need high moisture or water

activity (a,) in equilibrium, with high relative humidity.

o Bacterial pathogens like Bacillus cereus, Clostridium botulinum,
Clostridium perfringens, Escherichia coli and Salmonella and
Staphylococcus aureus may contaminate cereal grains and

cereal products and cause spoilage.

o Coliforms and enterococci used as indicators of unhygienic

handling and processing conditions and potential fecal
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