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Importance of Microorganism in Foods

Desirable Undesirable

 Food fermentation
 Food additives
 Food biopreservation
 Probiotics

 Foodborne disease
 Food spoilageOR
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Importance of Microorganism in Foods

 Food fermentation
 different types of fermented foods: strain improvement
 development of bacteriophage-resistant lactic acid bacteria
 development of lactic acid bacteria to deliver immunity proteins

 Food additives
 food additives: enzymes, amino acid, stabilizers, organic acids..

 Food biopreservation
 desirable bacteria and antimicrobial metabolites (bacteriocins and 
lactic acids)

 Probiotics
 live cells of bacteria-health benefits: discovery of  colonizable
strain
 understanding of important characteristics 
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Importance of Microorganism in Foods

 Food spoilage
 due to the growth of m/o and the action of microbial enzymes
 economic loss and wastage of food

 Current status of study
 identification and control of new spoilage bacteria associated 

with the current changes in food processing and preservation
 control the bacterial enzymes of frozen and refrigerated foods 

in extended shelf life
 development of molecular method to identify metabolites of 

spoilage bacteria and predict potential shelf life of foods
 importance of the resistance of spoilage bacteria to 

antimicrobial preservatives
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Importance of Microorganism in Foods

 Foodborne Diseases
 fatal, large economic losses, usually larger from animal origin
 mass production, increased imported foods

 Introduction of new pathogens
 Increases the chance of large outbreaks

 Current status of the study
 methods to detect emerging pathogenic bacteria from 

contaminated food
 development of rapid detection of pathogenic bacteria in food
 effective control method of foodborne viruses
 factors associated with the resistance in antibiotic-resistant 

pathogens in food
 adherence of pathogens on food and equipment surface
 mechanism of pathogenicity of pathogens
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Important Microorganisms in Foods

 Mold Genera
 grow in conditions in which many bacteria cannot, such as low pH, 
low Aw, high osmotic pressure
 major spoilage microorganisms
 produce mycotoxins (food intoxication) – hepatotoxic, nephrotoxic
 food bioprocessing - enzymes
 produce food additives
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Important Microorganisms in Foods

 Mold Genera
 Genus

 Aspergillus (spoilage, bioprocessing, fermentation, koji, aflatoxin), 
 Alternaria (black rots of stone fruits, apples, rancid flavor in dairy), 
 Fusarium (rot in citrus fruits, potatoes, and grains, mycotoxins)
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Important Microorganisms in Foods

 Mold Genera
 Genus

 Geotrichum (dairy spoilage-flavor and aroma, food contact equipment), 
 Mucor (vegetable spoilage, fermentation), 
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Important Microorganisms in Foods

 Mold Genera
 Genus

 Penicillium (blue and green mold rot, cheese flavor, veg. spoilage), 
 Rhizopus (watery soft rot, veg. spoilage)
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Important Microorganisms in Foods

 Yeast (unicellular fungi) Genera
 cause spoilage 
 food bioprocessing
 food additives
 Genus

 Saccharomyces (fermentation, spoilage/alcohol and CO2)
 Pichia (spoilage in fermentation, pickle and sauerkraut, forms films in 
liquid media)
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Important Microorganisms in Foods
 Yeast (unicellular fungi) Genera

 Genus
 Rhodotorula (discoloration, orange or pink, psychrotrophic)
 Candida (shining white color, rancidity in dairy, fresh beef and poultry)
 Torulopsis (juice, milk spoilage, ferment lactose)
 Zygosaccharomyces (high-acid foods spoilage, soy sauce)
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Important Microorganisms in Foods

 Viruses
 enteric diseases

 Hepatitis A (contaminated water or foods)
 Norwalk (or Noro) (contaminated water or foods)

 identify pathogens (using bacteriophage)
 cause fermentation failure (lactic acid bacteria infection)
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Important Microorganisms in Foods

 Bacterial Genera
 Bergey’s Manual of Determinative Bacteriology (9th ed, 1994)

 560 genera, 35 groups
 International Union of Microbiological Associations

 International Journal of Systematic Bacteriology 

 48 genera associated with spoilage, health hazard, and bioprocessing
of foods (Ray, p21. Table 2.1)

 Bergey’s Manual of Systematic Bacteriology (2nd ed, 2001)
 5 volumes
 The Archaea and the deeply branching and phototrophic Bacteria (2001)
 The Proteobacteria (2005), The Firmicutes (2009), Bacteroidetes, Spirochaetes (2011), 
The Actinobacteria (2012)
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Important Microorganisms in Foods
 Bacterial Genera (Bibek, p.19, Table 2.1)

 Gram-negative, aerobic/microaerophilic, motile, helical/vibrioid
 Campylobacter, [Helicobacter] – animal origin food

 Gram-negative, aerobic, rods and cocci
 Pseudomonadaceae, Acetobacteraceae, Nisseriaceae – Pseudomonas, 
Xanthomonas, Alteromonas, Flavobacterium, Alcaligenes – fresh food

 Gram-negative, facultative anaerobic, rods
 Enterobacteriaceae – Salmonella, Escherichia, Vibrionaceae – intestinal contents

 Gram-positive, cocci
 Micrococcaceae, Strpetococcus, Lactococcus, Leuconostoc – mammalian skin

 Gram-positive, endospore-forming rods and cocci
 Bacillus, Clostridium – heat-treated food

 Gram-positive, non-sporing, regular rods
 Lactobacillus, Listeria – spoilage and diseases

 Gram-positive, non-sporing, irregular rods
 Corynebacterium, Bifidobacterium, Brevibacterium – spoilage, processing and 
probiotics
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Important Bacterial Groups

Category Microorganisms

Lactic acid bacteria Lactococcus, Leuconostoc, Pediococcus
Lactobacillus, Streptococcus

Acetic acid bacteria Acetobacter aceti

Propionic acid bacteria Propionibacterium

Butyric acid bacteria Clostridium spp.

Proteolytic bacteria Micrococcus, Staphylococcus, Bacillus
Clostridium, Pseudomonas, Alteromonas
Flavobacterium, Alcaligenes,
Brevibacterium

Lipolytic bacteria Micrococcus, Staphylococcus, Pseudomonas
Alteromonas, Flavobactrium

Saccharolytic bacteria Bacillus, Clostridium, Aeromonas
Pseudomonas, Enterobacter

Thermophilic bacteria
(>50oC)

Bacillus, Clostridium, Pediococcus
Streptococcus, Lactobacillus

Psychrotrophic bacteria
(<5oC)

Pseudomonas, Alteromonas, Alcaligenes
Flavobacterium, Serratia, Bacillus, Listeria
Clostridium, Lactobacillus, Leuconostoc
Carnobacterium, Yersinia, Aeromonas
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Category Microorganisms

Thermoduric bacteria
(survive pasteurization temp)

Micrococcus, Enterococcus, Lactobacillus
Pediococcus, Bacillus (spores),
Clostridium (spores)

Halotolerant bacteria
(>high salt conc.10%)

Bacillus, Micrococcus, Staphylococcus,
Pediococcus, Vibrio, Corynebacterium

Aciduric bacteria
(survive at low pH, below 4.0)

Lactobacillus, Pediococcus, Lactococcus,
Enterococcus, Streptococus

Osmophilic bacteria Staphylococcus, Leconostoc, Lactobacillus

Gas-producing bacteria
(CO2, H2, H2S)

Leuconostoc, Propionibacterium, Clostridium
Escherichia, Lactobacillus, Enterobacter

Slime producers Leuconostoc, Lactobacillus, Xanthomonas
Alcaligenes, Enterobacter, Lactococcus

Sporeformers Bacillus, Clostridium

Coliforms
(Gram(-), lactose-fer, enteric)

Escherichia, Enterobacter, Citrobacter
Klebsiella

Fecal Coliforms Escherichia

Enteric pathogens Salmonella, Shigella, Campylobacter
Yersinia, Escherichia, Vibrio, Listeria
Hepatitis A

Important Bacterial Groups
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 Importance: control the access of microbe, develop the processing 
method for killing, microbial quality evaluation

 Natural & external sources
 Soil & Water (Sewage)

 environmental cycling places, sediments
 Mold, yeast, bacteria

 Plants & Plant products
 surface, involved in soil and water: plant pathogens, LAB, yeast

 Food utensil
 equipment: during harvest, transport, process or storage

 Gastrointestinal (GI) tract of human and animals
 anaerobic, similar to water sources: intestinal pathogens

 Food handlers
 hand, skin, garments: Salmonella, Escherichia, Lactobacillus, yeast, fungi

 Animal feeds
 farm animal: pathogens

 Animal hides, birds, fish, shellfish
 skin, hair, feather, scales: pathogens

 Air & Dust
 depends on humidity, temperature: spore-former, gram-positives, yeast

Primary Sources of Microorganisms in Foods

Jay, p18-19 (2005)
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