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A Brief Report 

 

 Department of Botany organized a Value Added course in 

"Food and Industrial Microbiology" to the students of III B.Sc. 

(BZC),  

 The program is conducted after the regular class work is over.  

 The duration of the class is for one hour and conducted for 40 

Days.  

 43 students participated in the program.  

 At the end of the programme, A Grand Test was conducted 

and it was evaluated.  

 Students were supplied with the necessary study material.  

 Certificates were issued to the participants.  

 Sri VSS Vara Prasad, Sri M Rajgopal, Ms. J Mary Jyotsna are 

the resource persons. 

 
 

  



NOTICE 

Dt. 10.12.2020 

This is to inform to all the III B.Sc Botany students that, the Department of 

Botany will be organising a Value Added Course on "Food and Industrial 

Microbiology" from 17.12.2020 to 07.02.2021 (40Days). Those who are 

interested are here by informed to contact Sri. VSS Vara Prasad the HOD of 

Botany  immediately. 
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SIR C R REDDY COLLEGE (AIDED& AUTONOMOUS), ELURU 

Value Added Course Syllabus 

Food and Industrial Microbiology 

Part-A  Food Microbiology                                                                                               23 

Hrs 

1. Microorganisms of food spoilage and their sources.  

2. Spoilage of different food materials - fruits, vegetables, meat, fish. 

3. Canned foods.Food intoxication (botulism and staph poisioning), food-borne 

diseases (salmonellosis and shigellosis) and their detection.  

4. General account of food preservation. 

5. Microbiological production of fermented foods – bread, cheese, yogurt.  

6. Biochemical activities of microbes in milk.  

7. Microorganisms as food – SCP, edible mushrooms (white button, oyster and paddy 

straw) Concept of probiotics.  

 

Part- B  Industrial Microbiology                                                                                       22 

Hrs  

     1.  Microorganisms of industrial importance – yeasts, moulds, bacteria, actinomycetes. 

     2.  Screening and isolation of industrially-important microorganisms.  

    3.  Outlines of strain improvement.  

    4.  Types of fermentation – aerobic, anaerobic, batch, continuous, submerged, surface, 

solid    

          state. 

   5. Design of a stirred tank reactor fermentor. Fermentation media.  

  6.  Industrial production of alcohols (ethyl alcohol), beverages (beer), enzymes 

(amylases),   

      antibiotics (penicillin), amino acids (glutamic acid), organic acids (citric acid), vitamins           

      (B12), biofuels (biogas - methane). 

**** 

 

 

  



 

Sir C R Reddy College, Eluru 

MODEL QUESTION PAPERS 

Value Added course Semester: V 

Food and Industrial Microbiology 
Time: 2Hrs                                                                                            Max Marks: 

50 

SECTION – A 

Answer any FOUR questions. Each question carries 5 marks .           4X5 = 

20Marks 
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

SECTION – B 

 

Answer any THREE questions. Each question carries 10 marks       3 x 10 = 

30Marks 

 

1. (A) 

(or) 

(B). 

 

2. (A) 

(or) 

(B) 

 

3. (A) 

(or) 

(B) 
 

 

 

 

 

 



 

 

 

 

Part-A  Food Microbiology                                                                                                

What is Food Spoilage? 

Food spoilage is a metabolic process that causes foods to be undesirable or 

unacceptable for human consumption due to changes in sensory characteristics. 

 Spoilage of food is identified by off-colors, off-odors, softening of vegetables, fruits, 

and slime production. 

 Spoilage may arise from insect damage, physical damage, and indigenous enzyme 

activity in food or by microorganisms (bacteria, viruses, fungi). 

 The spoilage microbe‘s common inhabitants are soil, water, or the intestinal tracts of 

animals or they are dispersed through the air and water. 

 Food spoilage by microorganisms depends upon intrinsic (pH, water activity, nutrient 

content, oxidation-reduction potential, antimicrobial property) and extrinsic factors 

(temperature, relative humidity, pressure).  

 Different spoilage-causing microorganisms have different nutrients requirements. 
Microorganisms are the biological agents that cause foodborne diseases when consumed however 

the microorganisms not only cause spoilage, some of them are beneficial for food fermentation.  

Fungi in food 

 Fungi is the most abundant group of microorganisms that plays important role in food 

spoilage. 

 Fungi are osmotrophic they obtain their nutrients by absorption. 

 Fungi can be divided into mold and yeast. 

Molds 

 Molds are the most common food spoilage-causing microorganisms. 

 Molds grow on the surface of food (they require free oxygen for growth) and in a wide 

range of pH values (from 2 to 8.5), but the majority of them prefer acidic pH. 

 Molds can grow at very low water activity levels (0.7–0.8) on dried foods (e.g. grains, 

beans, peanuts, and some spices) 

 The most common food spoilage causing molds are Mucor, Aspergillus spp, 

Rhizopus spp, Penicillium spp, Alternaria spp, Bothrytis, Byssochlamys, 

Fusarium spp.  

 This mold causes off-flavors, mycotoxins contamination, discoloration, rotting, and is 

externally visible in the food. 

Yeasts 

 Compared to bacteria and molds, yeasts play a minor role in food spoilage  

 Yeasts can grow with or without oxygen and are used for beneficial fermentation in 

bread and alcoholic drinks fermentation. 

 They often spoil food that has high sugar or salt content (e.g. maple syrup, pickles, 

jams, soy sauce, and sauerkraut.) 

 Yeasts require a water activity level of 0.90–0.95 for growth and they can grow in a 

wide range of pH (3 – 8) but in general, they prefer acidic pH (4.5-5.5). 

 Most commonly food spoilage causing yeasts 

are Zygosaccharomyces spp, Saccharomyces spp., Candida spp, Dekkera spp  

https://microbenotes.com/soil/


 These yeasts cause a change in color, a change in texture, an unpleasant odor, or an 

undesirable taste in food. 

Protozoa in food 

 Protozoa are one-celled microorganisms without a rigid cell wall and the transmissible 

form of these organisms is termed cysts. 

 Protozoan parasites are highly associated with foodborne and water-borne outbreaks of 

disease. The water and food act as a carrier for transmission of protozoan parasites 

from one host to another. 

 The most common foodborne parasites are Giardia lamblia, Entamoeba 

histolytica,  Cyclospora cayetanensis, Toxoplasma gondii, and Trichinella spiralis. 

Algae in food 

 Algae are primary producers which are a source of different nutrients and they are 

usually of aquatic habitats. 

 They contaminate the water source with their toxin and cause them to accumulate in 

fish and marine life. The toxic may or may not be harmful to marine lives. When such 

fish or other marine lives are consumed by humans, it leads to foodborne illness. 

 The algae that cause poisoning are Gonyaulax catenella, Gonyaulax tamarensis, 

Gambierdiscus toxicus, Ptychodiscus brevis, Microcystis aeruginosa, Blue-green 

Algae. 

Viruses in food 

 Viruses are obligate intracellular parasites that cause a wide range of diseases in 

plants, animals, and humans. 

 Viruses need specific living cells to replicate and therefore they cannot replicate in 

food or water. The water and food act as a carrier for transmission of viruses from one 

host to another. 

 Foodborne viruses are quite stable outside the host and are acid-resistant. 

 Some of the foodborne viruses are Norovirus, Hepatitis A virus (HAV), Hepatitis E 

virus (HEV), Astrovirus (AstV), Rotavirus (RV), Coronavirus, Sapovirus (SaV). 

Prions in food 

 Prions are infectious disease-causing agents which are the normal protein of a brain 

that gets misfolded that lacks genome resulting in a pathological, infectious 

conformation. 

 Once misfolded, it can induce other normally folded proteins to become misfolded. 

  Prion diseases can affect both humans and animals. It can also get transferred from 

animal to human through the consumption of infected meat and meat products. 

 Some examples of prion disease are Bovine spongiform encephalopathies‘ (BSE), 

Scrapie, Chronic wasting disease (CWD), Creutzfeldt-Jacob Disease (CJD). 

2) Spoilage of Vegetables and Fruits: 

The average water content of vegetables is about 88%, with an average content of 8.6% 

carbohydrates, 1.9% proteins, 0.3% fat and 0.84% ash. The total percentage composition of 

vitamins, nucleic acids and other plant constituents is generally less than 1%. So the 

nutrient content, vegetables are capable of supporting the growth of moulds, yeasts and 

bacteria and being spoiled by any or all of these organisms. 



The higher water content of vegetables favors the growth of spoilage bacteria and the 

relatively low Carbohydrate and fat contents suggest that much of this water is in available 

form. The pH range of most vegetables is within the growth range of a large number of 

bacteria, so these are common agents of vegetable spoilage.  

The relatively high oxidation- reduction (O/R) potential of vegetables suggests that the 

aerobic and facultative anaerobic types are the more important organisms. The common 

spoilage patterns displayed by microorganisms are referred to as soft rot. 

They are two types: 

1. Bacterial Soft Roots: 

Soft rots occur in plants of a number of species and those of carrots are well known. There 

are different types of bacterial soft roots. 

The most common are explained below: 

(i) Soft Root by Erwinia: 

A ―soft‖ root refers to the mushy consistency of the plant or vegetable in contrast to some 

other spoilage conditions where the product remains firm. The bacteria most commonly 

associated with the soft rotting of carrots are Erwinia spp., especially E. carotovora. For 

fruits and vegetables like tomatoes and potatoes, E. Carotovora causes soft rot by entering 

surface wounds. The cementing substance of the vegetable body induces the formation of 

pectinases by different microorganisms, which hydrolyzing pectin and producing the 

mushy consistency. 

(ii) Citrus Canker: 

It is caused by Xanthomonas citrii. The canker consists of external scabs and cork-like 

lesions that occur on oranges, limes, grapefruits and other citrus fruits. 

2. Fungal Soft Roots: 

The largest number of market fruit and vegetable spoilage conditions occur after harvesting 

and the fungi most often invade bruised and damaged products, some enter specific areas. 

The different types of fungal soft roots are: 

 



(i) Gray Mold Rot: 

Gray mold rot is caused by Botrytis cinerea, which produces a gray mycelium. This type of 

spoilage is favored by high humid¬ity and warm temperature. Among the vegetables 

affected are – asparagus, onions, garlic, beans (green, lima and wax), carrots, parsnips, 

celery, tomatoes, endives, lettuce, cabbage, brussels sprouts, cauliflower, broccoli, radish, 

turnips, cucumbers, pump¬kin, squash, peppers and sweet potatoes. 

(ii) Sour Rots (Watery Soft Rot): 

Sour rots of vegetables are caused by Geotrichum candidum. Among the vegetables 

affected are asparagus, onions, garlic, beans (green, lima and wax), carrots, parsnips, 

parsley, endives, globe artichokes, lettuce, cabbage, brussels sprouts, cauliflower, broccoli, 

radishes, rutabagas, turnips and tomatoes. 

The causal fungus is widely distributed in soils and on decaying fruits and vegetables. 

Drosophila melanogaster (fruit fly) carries spores and mycelial fragments on its body from 

decaying fruits and vegetables to growth cracks and wounds in healthy fruits and 

vegetables. 

(iii) Rhizopus Soft Rot: 

This condition is caused by Rhizopus stolonifer and other species that make vegetables soft 

and mushy. Cottony growth of the mould with small black dots of sporangia often covers 

the vegetables. Among those affected are beans (green, lima and wax), carrots, sweet 

potatoes, potatoes, cabbage, brussels sprouts, cauliflower, broccoli, radish, rutabagas, 

turnips, cucumbers, cantaloupes, pumpkins, squash, watermelons and tomatoes. 

(iv) Phytophthora Rot-Potato Blight: 

This disease is caused by Phytophthora spp., especially P. infestans. Among the vegetables 

affected are asparagus, onions, garlic, cantaloupes, watermelons, tomatoes, eggplants, and 

peppers. 

(v) Anthracnose: 

This plant disease is characterized by spotting of leaves, fruit, or seed pods. It is caused by 

Colletotrichum coccodes and other species. 



(vi) Blue Mold Rot: 

It is a post-harvest disease of apples and pears that is caused by Penicillium expansum. 

2. Spoilage of Meat and Meat Products – Fresh and Processed Meat: 

The Primary Sources and Routes of Microorganisms to Fresh Meat and Meat Products: 

(i) The stick knife. 

(ii) Animal hide. 

(iii) Gastrointestinal tract. 

(iv) Hands of handlers. 

(v) Containers. 

(vi) Handling and storage environment. 

(vii) Lymph nodes. 

The fresh meat like beef, pork and lamb contaminated with various types of 

microorganisms including anaerobic pathogens. Processed meats are those meat products 

that are cured, smoked, or cooked. These are also contaminated with some heat resistance 

anaerobic bacteria such as Clostridium perfringens and CI. bolulinum. Different fungal 

species are also causing the spoilage to meat products including Thamnidium, Mucor, 

Rhizopus, etc. 

These organisms producing certain visible changes produce whiskers over meat surfaces. 

(Cladosporium causes black spot, Spirotrichum and Chrysosporium produces some green 

patches). The most common organism contaminating the ground beef is fungal yeast, 

Candida lipolytica. 

The important bacteria are responsible for the meat spoilages are – Bacillus, Clostridium, 

Acinetobacter, Pseudomonas, Alcaligenes, Micrococcus, Serratia and Staphylococcus. 

Meat and meat products will have high nutritional value and the presence of easily 

metabolized carbohydrates, fats and proteins provide ideal environment for microbial 

spoilage. Proteolysis and putrefaction are typical results of microbial spoilage of such high 

protein materials. 



 

Mechanism of Meat Spoilage: 

The enterobateriaceae members capable of producing the decarboxylase enzyme which 

decarboxylate the lysine present in the meat to produce cadaverine. Similarly Pseudomonas 

can produce the same enzyme and can decarboxylate arginine or ornithine present in the 

meat and produces putrescine. This will leads to the formation of some undesirable 

properties and offensive odours. This is called putrefaction. 

4. Spoilage of Seafood- Fish and Other Seafoods: 

The term seafood covers fish, shellfish and mollusks from all waters-fresh, marine, warm 

or cold. The most important factors influences the spoilage of fish are the kind of fish, the 

condition of fish, the type and nature of contamination of the fish flesh with bacteria, 

temperature and use of antibiotics, ice or dip. 

In fish, the microbial biota is found generally in three places: the outer slime, gills and the 

intestines of feeding fish. Fresh or warm-water fish composed of more mesophilic gram-

positive bacteria than cold- water fish, which tends to be largely gram-negative (the 

indigenous bacterial biota of marine water is gram-negative). 

Fresh iced fish are spoiled by bacteria, whereas salted and dried fish are more likely to 

undergo fungal spoilage. The bacteria which are spoiling fish are found to consist of 

gramnegative rods of the Psendomonas Acinetobacter and Moraxella types. Many fish-

spoilage bacteria are capable of good growth between 0°C and 1°C. A large number of 

Psendomonas spp. are capable of causing fish spoilage at 3°C. The most susceptible part of 

fish is the gill region, including the gills. 

The earliest signs of organoleptic spoilage may be noted by examining the gills for the 

presence of off-odors. Like meat, fish and other sea foods may be spoiled by autolysis, 

oxidation or bacterial activity or combinations of these. Fish are more fleshy than meat so 

rapid autolysis and microbial growth will take place. 

The important types of fish spoilage organism are Pseudomonas, Flavobacterium, Proteus, 

Serratia, E. coli, Clostridium, etc. The other sea foods such as crustaceans, mollusks, etc. 

are spoiled by many gram-positive and gram-negative bacteria. 



 

 

5. Spoilage of Dairy Products and Miscellaneous Foods: 

Milk is an excellent culture medium for many kinds of microorganisms because of its high 

nutritional content, moisture, nearly neutral pH and other properties. Dairy products 

provide high content of milk sugar (lactose), butterfat, citrate and nitrogenous compounds 

such as proteins, amino acids, ammonia, urea and accessory foods and minerals required by 

microorganisms. In raw milk at lower temperature, below 37°C, the organism such as 

Streptococcus lactis, Coliforms, Enterococcus, Lactobacillus and Micrococcus may grow 

and causes the souring. 

At higher temperature, below 50°C Streptococcus thermophilus, Streptococcus faecalis and 

Lactobacillus bulgaricus produce acids and proteolyses the milk proteins. Similarly, 

coliform bacteria produce lactic acids and high amount of volatile products such as 

hydrogen, carbon dioxide, acetic acid, formic acid alcohols, etc. Clostridium spp. and its 

spores ferment butyric acid with the production of hydrogen and carbon dioxide gas. Like 

acid production microorganism produces gas also constitutes the spoilage of dairy 

products. The most important gas producers are coliforms, Clostridium spp, Bacillus spp 

and some yeast. 

Another way of spoilage of dairy products is accomplished by proteolysis. The hydrolysis 

of milk protein by microbial enzymes leads to the formation of shorter peptides causes 

bitter flavor to variety of milk products. Proteolysis is favored by storage at a low 

temperature, by the destruction of lactic and other acid formers by heat and destruction of 

the acid already produced by mould or neutralization of acids by products of other 

microorganisms. The most important non spore forming proteolytic bacteria are 

Micrococcus, Alcaligenes, Pseudomonas, Proteus, Flavobacterium, Serratia and spore 

formers are Clostridium and Bacillus. 

Ropiness is a condition sometimes seen in raw milk that is caused by Alcaligenes 

viscolactis. Its growth is favored by low- temperature maintenance of raw milk for several 

days. The ―rope‖ consists of a slime-layer material produced by the bacterial cells and it 

gives the product a stringy consistency. 



The other organisms causes the ropiness include Enterobacter aerogenes, Enterobacter 

cloacae, Klebsiella oxytoca and E. coli. Ropiness caused by Enterobacter usually is worse 

near to the top of the milk. Certain strains of lactic acid bacteria, Streptococcus lactis var 

hollandicus causes ropiness in milk, similarly Lactobacillus bulgaricus, Lactobacillus casei 

and Lactobacillus plantarum are also produces ropiness. 

There are reports revealing that variety of bacteria can grow and produce various colors 

over milk products. The color may be due to the surface growth of pigmented bacteria or 

moulds in the form of a scum or ring or may be present throughout the milk. Pseudomonas 

syncyancea produces a bluish to brownish color in milk called blue milk. 

Pseudomonas synxantha and Flavobacterium may cause yellow color in the cream layer 

milk results lipolysis and proteolysis is termed as yellow milk. Brevibacterium 

erythrogenes and Serratia marcescens are responsible for red milk, a red layer at the top of 

the milk due to their pigmentation. A brown color may result from Pseudomonas 

putrefaciens termed as brown milk. Butter is mainly spoiled by the combined activities of 

lactic acid bacteria, gas formers and mould such as Geotrichum candidum. 

6. Spoilage of Miscellaneous Foods: 

i. Spoilage of Egg: 

The spoilage of egg may exhibit crack, leak, loss of bloom, stained or dirty spots on the 

exterior. Due to spoilage, the egg white will become thinner and more watery; the yolk 

membrane becomes weaker. More spoilage of egg is caused by bacteria than moulds. The 

bacterial spoilage of egg is called rots. 

Different types of bacterial rots are: 

(i) Green rot-Pseudomonas fluorescens 

(ii) Colorless rot-Alcaligenes, Acenitobacter, etc. 

(iii) Black rot-Pseudomonas 

(iv) Pink rot-Pseudomonas 

(v) Red rot-Serratia marscescens 



Some moulds are also causing spoilage of egg are called fungal rotting (Penicillium, 

Cladosporium, Mucor, Alternaria, etc). 

 

ii. Spoilage of Cereals, Flour and Dough Products: 

The microorganism of wheat, rye, corn and related products may be expected to be that of 

soil, storage environments and those picked up during the processing of these food items. 

Although these products have high proteins and carbohydrates, their low aw is restricting 

the growth of all microorganisms. 

The microbial flora of flour is relatively low, as some of the bleaching agents present in it. 

When aw generate at proper level Bacillus and moulds are usually developed. Many 

aerobic spore formers are capable of producing amylase, which enables them to utilize 

flour and related products as sources of energy. 

If the moisture content is too low mould growth occurs and may be seen as typical mycelial 

growth and spore formation. Members of the genus Rhizopus and Aspergillus are common 

and may be recognized by their characteristic spores. The spoilage of fresh dough products, 

including buttermilk biscuits, dinner and sweet rolls and pizza dough, is caused mainly by 

lactic acid bacteria, Lactobacillus spp., Strptococcus spp. and Leuconostoc spp. 

iii. Spoligae of Fermented Bakery Products: 

Fermented bread generally lacks sufficient amounts of moisture to allow for the growth of 

any organisms except moulds. The most common organisms are bread mould, Rhizopus 

stolonifer and ―red bread mould,‖ Neurospora sitophila contaminating bread and spoiled 

the item. 

Storage of bread under low humidity restricts mould growth. Homemade breads may 

undergo a type of spoilage known as ropiness, which is caused by the growth and amylase 

production of certain strains of Bacillus subtilis, B. pumilus and B. licheniformis. The 

ropiness maybe seen as stringiness by breaking a batch of dough into two parts. 

The source of the organisms is flour and their growth is favored by holding the dough for 

sufficient time at suitable temperatures. Cakes of all types rarely undergo bacterial spoilage 



due to their unusually high concentrations of sugars, which restrict the availability of 

water. Moulds are the common organisms spoiled such kind of food. 

Moulds may enter baked cakes from handling and from the air. Growth of moulds on the 

surface of cakes is favored by conditions of high humidity. On some fruitcakes, growth 

often originates underneath nuts and fruits if they are placed on the surface of such 

products after baking. Continued growth of moulds on breads and cakes results in a 

hardening of the products. 

 

INTRODUCTION 

Canning process was introduced about two centuries ago, and for long time, it has been one 

of the main means of food preservation, together with chilling and freezing. The food 

canning history began in the late eighteenth century in France when Nicholas Appert 

discovered that the application of heat to food in a sealed glass container prevented food 

spoilage. Later, Peter Durand developed a method of sealing food in tin containers; this 

idea was improved by Bryan Dorkin and John Hall who installed the first commercial 

cannery in England. Some years later, L. Pasteur gave a reasonable explanation for 

canning's effectiveness when he demonstrated that microorganisms were responsible of 

food spoilage. Gradually, the production of canned foods became mechanized and the 

developments associated to food canning continue today. 

Conventional canning is a method of food preservation in which a food is placed in 

hermetically sealed containers and heated to destroy microorganisms. The main objective 

of heat application is to destroy pathogenic and spoilage microorganisms, and at the same 

time, the hermetic container prevents contamination by new microorganisms. Although the 

use of metal containers is common, there are other alternatives as glass jars, plastic cans, 

and retort pouches. The level of heat applied to a food depends on several factors: acidity 

of processed food, density, composition, resistance to heat transfer of food, heat resistance 

of microorganisms of interest in food, initial load of microorganisms, container, heating 

medium, equipment, processes, etc. After heating, canned foods are cooled and then 

handled at room temperature maintaining container integrity and preventing 

recontamination of product. 

  

Processing Food by Canning or Thermal Sterilization 

Canning preserves food by heating food in a jar or can (originally ―canisters‖) and sealing 

with a vacuum (anaerobic or no oxygen) that occurs when the container cools. Because 

there is no oxygen in the container, aerobic microorganisms cannot grow but any anaerobic 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/food-spoilage
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/food-spoilage
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/canned-foods
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/spoilage-microorganisms
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/retort-pouches


microbes that survive the heating process can grow in this environment. The heating time 

is designed to destroy any microorganisms that could grow without oxygen (anaerobic). 

Acidic foods (pH <4.5), such as fruits and tomatoes, naturally contain citric, malic, tartaric, 

and other organic acids that limit the growth of many pathogens and are less of a concern 

for food safety. Low-acid foods (pH 4.5–7) such as meat, fish, mixed soups, and vegetables 

provide a favorable environment for microorganisms and must be canned at higher 

temperatures. Boiling water reaches a temperature of 212°F (100°C) but water and food in 

a pressure canner or retort achieve higher temperatures (230–250°F). Time and temperature 

calculations for canning processes are designed to destroy the most heat-resistant 

microorganism, specifically the spores of Clostridium botulinum, which can produce a 

deadly toxin if they sprout and grow under the anaerobic conditions of a canned food. Acid 

foods with pH less than 4.5 can be processed safely at 212°F, the temperature of boiling 

water, because C. botulinum spores cannot grow in acidic conditions. 

Botulism is a paralytic illness caused by ingestion of the toxin produced by C. botulinum; 

death results from muscle paralysis and respiratory failure. (―Botox‖ is the application of 

this nerve toxin for cosmetic and medical purposes.) Clostridium botulinum spores 

(resistant reproductive bodies) are present in the soil and can contaminant fruits and 

vegetables. Spores will not germinate in the presence of oxygen or in acidic conditions but 

can germinate in sealed jars of low-acid foods such as asparagus, green beans, beets, and 

corn, if not destroyed by temperatures above boiling achieved under pressure during the 

canning process. The food industry is highly regulated to ensure canned foods are 

processed correctly to avoid this contamination. Home canning of foods can be a risk if not 

done properly. From 1996 to 2008, there were 116 outbreaks of food-borne botulism, with 

48 of these from home-canned foods. In 2015, botulism poisoning occurred at a church 

potluck dinner; the cause was identified as a potato salad made with improperly processed 

home-canned potatoes. Home canners are urged to use sanitary procedures, follow USDA 

guidelines, and process low-acid vegetables and meats in a pressure canner. The botulinum 

toxin is destroyed by boiling so it is also recommended that all home-canned foods be 

boiled for 10 minutes before consumption. 

Properly preserved canned food is safe and wholesome for consumption for months and 

even years. Preservation of food at home by canning was a necessity for early settlers 

and was promoted during WWI and WWII for economic reasons. Home canning has 

experienced a resurgence in popularity recently as more people are returning to home 

gardening and are interested in processing their own fruits and vegetables. It is essential 

that proper canning techniques and equipment are used to avoid food-borne illness when 

doing home canning. Methods such as heating jars of food in the oven or even a 

dishwasher are unsafe and very risky. 

The heating used to process canned foods does change the color, texture, and flavor of 

foods. Also, salt may be added to canned vegetables or sugar to fruits to retain color and 

texture. Many consumers prefer the firmer texture and more intense flavors of frozen or 

fresh foods over canned foods, and may want to avoid added salt or sugar. New 

technologies to reduce the amount of heat used to preserve food, such as aseptic heating, 

are being developed. Beverages, dairy products, wine, sauces, and soups can be rapidly 

https://www.sciencedirect.com/topics/food-science/low-acid-food
https://www.sciencedirect.com/topics/food-science/clostridium
https://www.sciencedirect.com/topics/food-science/canned-food
https://www.sciencedirect.com/topics/food-science/canned-food
https://www.sciencedirect.com/topics/food-science/food-borne-disease
https://www.sciencedirect.com/topics/food-science/canned-vegetable


heated in thin films or as highly agitated fluids at pasteurization or sterilization 

temperatures, then aseptically (sterilely) packaged in foil laminate packages or 

pouches. Ohmic heating and microwave-assisted heating also are used to eliminate 

pathogenic bacteria and reduce the amount of heat damage to retain the quality of the food. 

 

What is food poisoning? 

Foodborne illness, more commonly referred to as food poisoning, is the result of eating 

contaminated, spoiled, or toxic food. The most common symptoms of food poisoning 

include nausea, vomiting, and diarrhea. 

Causes of food poisoning 

Most food poisoning can be traced to one of three major causes: bacteria, parasites, or 

viruses. 

These pathogens can be found on almost all of the food humans eat. However, heat from 

cooking usually kills pathogens on food before it reaches our plate. Foods eaten raw are 

common sources of food poisoning because they don‘t go through the cooking process. 

Occasionally, food will come in contact with the organisms in fecal matter or vomit. This 

is most likely to occur when an ill person prepares food and doesn‘t wash their 

hands before cooking. 

Meat, eggs, and dairy products are frequently contaminated. Water may also be 

contaminated with organisms that cause illness. 

Bacteria 

Bacteria are by far the most common cause of food poisoning. Bacterial causes of food 

poisoning include: 

 E. coli, in particular Shiga toxin-producing E. coli (STEC) 

 Listeria monocytogenes 

 Salmonella 

 Campylobacter 

 Clostridium botulinum 

 Staphylococcus aureus 
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 Shigella 

 Vibrio vulnificus 

When thinking of dangerous bacteria, names such as E. coli and Salmonella come to mind 

for good reason. 

Salmonella is the biggest bacterial causeTrusted Source of food poisoning cases in the 

United States. According to the CDCTrusted Source, an estimated 1,350,000 cases of food 

poisoning, including 26,500 hospitalizations, can be traced to salmonella infection each 

year. 

Campylobacter and C. botulinum are two lesser-known and potentially lethal bacteria that 

can lurk in our food. 

Parasites 

Food poisoning caused by parasites isn‘t as common as food poisoning caused by bacteria, 

but parasites that spread through food are still very dangerous. They include: 

 Toxoplasma gondii 

 Giardia lamblia 

 various tapeworms, such as: 

o Taenia saginata (beef tapeworm) 

o Taenia solium (pork tapeworm) 

o Diphyllobothrium latum (fish tapeworm) 

 Cryptosporidium 

 Ascaris lumbricoides, a type of roundworm 

 flukes (flatworms), such as Opisthorchiidae (liver fluke) and Paragonimus (lung 

fluke) 

 pinworms, or Enterobiasis 

 Trichinella 
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According to the CDCTrusted Source, toxoplasmosis is a leading cause of death attributed 

to food poisoning in the United States. Toxoplasma gondii is also found in cat litter boxes. 

Parasites can live in your digestive tract and go undetected for years. People 

with weakened immune systems and pregnant people are at risk of more serious side 

effects if certain parasites take up residence in their intestines. 

Viruses 

Food poisoning can also be caused by a virus, such as: 

 norovirus, which is sometimes known as Norwalk virus 

 rotavirus 

 astrovirus 

 sapovirus 

 hepatitis A virus 

The norovirus causes 19 to 21 million casesTrusted Source of vomiting and diarrhea in the 

United States each year. In rare cases, it can be fatal. Other viruses bring on similar 

symptoms, but they‘re less common. 

The virus that causes the liver condition hepatitis A can also be transmitted through food. 

Common sources 

Cause of food poisoning 
How soon symptoms 

start (after exposure) 
Where it’s found 

Ascaris lumbricoides  

Rarely causes noticeable 

symptoms 

Produce grown in contaminated 

soil 

Astrovirus 4–5 daysTrusted Source  Contaminated water 

Campylobacter  2–5 daysTrusted Source  

Raw or undercooked chicken, 

unpasteurized milk, 

contaminated water 

Clostridium botulinum 

18–36 hoursTrusted 

Source  

Preserved vegetables that are low 

in acid (like green beans and 
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mushrooms), canned tuna, 

fermented fish, ham, sausage, 

pruno (―prison wine‖), items that 

have been improperly canned or 

bottled at home 

Cryptosporidium 

2–10 days (7 days on 

average)Trusted Source  

Fresh fruits, fruit juice, fresh 

vegetables, unpasteurized apple 

cider, unpasteurized milk, 

contaminated water 

Diphyllobothrium 

latum (fish tapeworm)  

Rarely causes noticeable 

symptoms 
Raw or undercooked fish 

E. coli  3–4 daysTrusted Source  

Raw or undercooked beef, raw 

lettuce and other vegetables, raw 

sprouts, unpasteurized milk, 

contaminated water 

Enterobiasis (pinworms) 

Rarely causes noticeable 

symptoms 

Mostly transmitted by touching a 

contaminated surface or through 

close contact with a person who 

has a case, but can also be 

caused by improper food 

handling 

Giardia lamblia 

1–2 weeksTrusted 

Source  

Produce grown in contaminated 

soil, contaminated meat, 

contaminated water 

 

Can also be caused by improper 

food handling 

Hepatitis A virus 

15–50 daysTrusted 

Source  

Frozen berries, frozen 

vegetables, undercooked 

shellfish, contaminated water 

 

Can also be caused by improper 

food handling 

Listeria monocytogenes  

1–4 weeksTrusted 

Source  

Unpasteurized dairy (like milk 

and soft cheeses), melon, raw 

sprouts, deli meat, smoked fish 

Norovirus  1–2 daysTrusted Source  

Oysters and other shellfish, 

lettuce and other leafy greens, 

fresh fruit, contaminated water 
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Can also be caused by improper 

food handling 

Opisthorchiidae (liver 

fluke) 

Rarely causes noticeable 

symptoms 

Raw or undercooked crab, 

crawfish, or fish 

Paragonimus (lung fluke) 
2–15 daysTrusted 

Source  

Raw, undercooked, pickled, or 

salted crab or crawfish 

Rotavirus 1–2 daysTrusted Source  

Shellfish, salads, contaminated 

ice 

Salmonella 

6 hours–6 daysTrusted 

Source  

Raw or undercooked poultry, 

eggs, raw fruits and vegetables, 

contaminated water 

Sapovirus 1–3 daysTrusted Source  

Oysters, clams, contaminated 

water 

Shigella  

Usually 1–2 days (but 

can take up to 7 days)  

Raw vegetables, cold salads like 

tuna salad and potato salad, 

sandwiches, contaminated water 

 

Can also be caused by improper 

food handling 

Staphylococcus aureus  

30 minutes–8 

hoursTrusted Source  

Puddings, cream-filled baked 

goods, sliced meats, cold salads 

like tuna salad and potato salad, 

sandwiches 

 

Can also be caused by improper 

food handling or leaving foods at 

improper temperatures 

Taenia saginata (beef 

tapeworm)  

Rarely causes noticeable 

symptoms 
Raw or undercooked beef 

Taenia solium (pork 

tapeworm)  

Rarely causes noticeable 

symptoms 
Raw or undercooked pork 

Toxoplasma gondii  

Rarely causes noticeable 

symptoms 

Undercooked shellfish or meat 

(specifically pork, lamb, and 

venison), contaminated water 

 

Mostly transmitted through 

contact with infected cat feces, 

but can also be caused by 

improper food handling or 
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preparation 

Trichinella  

1–2 days for abdominal 

symptoms and 2–8 

weeks for other 

symptomsTrusted 

Source  

Raw or undercooked meat, 

specifically pork and wild game 

Vibrio vulnificus 
2–48 hoursTrusted 

Source  

Raw or undercooked shellfish, 

especially oysters 

Food poisoning treatments 

Food poisoning can usually be treated at home. Here are some ways you can help treat 

food poisoning: 

Stay hydrated 

If you have food poisoning, it‘s crucial to remain properly hydrated. Sports drinks high in 

electrolytes can be helpful. Fruit juice and coconut water can restore carbohydrates and 

help with fatigue. 

Avoid caffeine, which may irritate the digestive tract. Decaffeinated teas with soothing 

herbs such as chamomile, peppermint, and dandelion may help calm an upset stomach. 

Read about more remedies for an upset stomach. 

Take over-the-counter (OTC) medications 

Over-the-counter (OTC) medications such as loperamide (Imodium) and Pepto-Bismol can 

help you manage diarrhea and suppress nausea. 

However, you should check with a doctor before using these medications, as the body uses 

vomiting and diarrhea to rid the system of the toxin. Also, using these medications could 

mask the severity of the illness and cause you to delay seeking expert treatment. 
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Pyrantel pamoate (Reese‘s Pinworm Medicine) is a common remedy for pinworms. 

Take prescription medications 

Although many cases of food poisoning clear up on their own, some people can benefit 

from prescription medications, depending on the pathogen responsible for their illness. 

Prescription medications may benefit people who are older, immunocompromised, or 

pregnant. For pregnant people, antibiotic treatment helps prevent an infection from being 

transmitted to the unborn baby. 

If you require prescription medications, your doctor may recommend one of these 

regimens for the following causes of illness: 

 A. lumbricoides: the antiparasitic medications albendazole (Albenza) or 

mebendazole (Enverm) 

 Campylobacter: the antibiotic azithromycin (Zithromax) 

 Cryptosporidium: the antiparasitic medication nitazoxanide (Alinia), which is used 

to treat diarrhea 

 D. latum (fish tapeworm): the antiparasitic medication praziquantel (Biltricide) 

 Enterobiasis (pinworms): albendazole (Albenza) or mebendazole (Enverm) 

 G. lamblia: 

o nitazoxanide (Alinia) 

o the antibiotics metronidazole (Flagyl), paromomycin, quinacrine, or 

furazolidone 

o tinidazole (Tindamax), which is an antibiotic and antiparasitic medication 

 L. monocytogenes: the antibiotic ampicillin 

 Opisthorchiidae (liver fluke): praziquantel (Biltricide) or albendazole (Albenza) 

 Paragonimus (lung fluke): praziquantel (Biltricide) or the antiparasitic medication 

triclabendazole (Egaten) 

 Shigella: the antibiotics azithromycin (Zithromax) or ciprofloxacin (Cipro) 
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 T. saginata (beef tapeworm): praziquantel (Biltricide) or albendazole (Albenza), 

which are off-label treatments for T. saginata 

 T. solium (pork tapeworm): praziquantel (Biltricide) or albendazole (Albenza), 

which are off-label treatments for T. solium 

 T. gondii: 

o a combination of the antiparasitic medication pyrimethamine (Daraprim) 

and an antibiotic such as sulfadiazine 

o the antibiotic spiramycin, as a standalone medication 

 Trichinella: albendazole (Albenza) or mebendazole (Enverm) 

OFF-LABEL DRUG USE 

Off-label drug use means a drug that‘s approved by the Food and Drug Administration 

(FDA) for one purpose is used for a different purpose that hasn‘t yet been approved. 

However, a doctor can still use the drug for that purpose. This is because the FDA 

regulates the testing and approval of drugs but not how doctors use drugs to treat their 

patients. So your doctor can prescribe a drug however they think is best for your care. 

 

Receive an antitoxin 

An infection with C. botulinum is considered a medical emergency. Seek medical care as 

soon as you can. 

If you have a case of C. botulinum, a doctor will administer an antitoxin. Babies will 

receive a special antitoxin called BabyBIG (botulism immune globulin). 

Rest 

It‘s also important for those with food poisoning to get plenty of rest. 

https://www.healthline.com/health/general-use/off-label-drug-use


If your case is severe 

In severe cases of food poisoning, you may require hydration with intravenous (IV) fluid at 

a hospital. 

In the very worst cases of food poisoning, a longer hospital stay may be required while you 

recover. People with severe cases of C. botulinum, which are rare, may even 

require mechanical ventilation. 

What to eat and drink when you have food poisoning 

It‘s best to gradually hold off on solid foods until diarrhea and vomiting have passed. 

Instead, ease back into your regular diet by eating or drinking simple-to-digest items that 

are bland and low in fat, such as: 

 saltine crackers 

 toast 

 gelatin 

 bananas 

 rice 

 oatmeal 

 bland potatoes 

 boiled vegetables 

 chicken broth 

 soda without caffeine, such as ginger ale or root beer 

 diluted fruit juices 

 sports drinks 
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What to avoid 

To prevent your stomach from getting more upset, try to avoid the following harder-to-

digest foods, even if you think you feel better: 

 dairy products, especially milk and cheeses 

 fatty foods 

 fried foods 

 highly seasoned foods 

 foods that are high in sugar 

 spicy foods 

Also avoid: 

 caffeine 

 alcohol 

 nicotine 

How food poisoning is diagnosed 

A doctor may be able to diagnose the type of food poisoning based on your symptoms. 

In severe cases, blood tests, stool tests, and tests on food that you‘ve eaten may be 

conducted to determine what‘s responsible for the food poisoning. A doctor may also use 

a urine test to evaluate whether you are dehydrated as a result of food poisoning. 

Risk factors for food poisoning 

Anyone can come down with food poisoning. Statistically speaking, nearly everyone will 

come down with food poisoning at least once in their lives. 
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There are some populations that are more at risk than others. These include: 

 Immunocompromised people. Anyone with a suppressed immune system or 

an autoimmune disease may have a greater risk of infection and complications 

resulting from food poisoning. 

 Pregnant people. Pregnant people are more at risk because their bodies are coping 

with changes to their metabolism and circulatory system during pregnancy. 

 Older adults. Adults who are 65 years or older also face a greater risk of 

contracting food poisoning. This is because their immune systems may not respond 

quickly to infectious organisms. 

 Young children. Children under 5 years old are also considered an at-risk 

population because their immune systems aren‘t as developed as those of adults. 

Young children are more easily affected by dehydration from vomiting and 

diarrhea. 

How to prevent food poisoning 

The best way to prevent food poisoning is to handle your food safely and avoid any food 

that may be unsafe. 

Some foods are more likely to cause food poisoning because of the way they‘re produced 

and prepared. Infectious agents that are killed during cooking may be present in certain 

foods, such as: 

 meat 

 poultry 

 eggs 

 shellfish 

Food poisoning can occur if these foods are eaten in their raw form, not cooked properly, 

or if hands and surfaces aren‘t cleaned after contact. 
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Other foods that are likely to cause food poisoning include: 

 sushi and other fish products that are served raw or undercooked 

 deli meats and hot dogs that aren‘t heated or cooked 

 ground beef, which may contain meat from several animals 

 unpasteurized milk, cheese, and juice 

 raw, unwashed fruits and vegetables 

To try to avoid food poisoning, take these steps: 

 Always wash your hands before cooking or eating food. 

 Make sure your food is properly sealed and stored. 

 Thoroughly cook meat and eggs. 

 Sanitize anything that comes in contact with raw products before using it to prepare 

other foods. 

 Make sure to always wash fruits and vegetables before serving them. 

 

Outlook for food poisoning 

It’s extremely rare for food poisoning to be life threatening. While having food 
poisoning is quite uncomfortable, the good news is that most people recover 
completely within a few days, even without treatment. What Is Botulism? 

Of the many types of foodborne illnesses, botulism is one of the most dangerous. It can 

cause paralysis and it can be life-threatening, but it is rather rare. 

Botulism is usually linked with canning fruits and vegetables at home. Commercially canned 

foods can carry the bacteria that cause botulism, but that rarely happens these days. But it‘s 

possible to get botulism in ways besides food poisoning. 

Botulism is caused by the bacterium Clostridium botulinum (C. botulinum). It releases a 

neurotoxin, which is a poison that attacks your nervous system. 
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Types of Botulism 

One way you can get the toxin in your system is by eating tainted food. But there are other 

ways for you to get it as well: 

 Infant botulism: If babies up to about 6 months old swallow botulinum spores, the 

spores can germinate into bacteria. For example, they can swallow it from dust and 

soil, which is most common, or from honey. The bacteria can then release the toxin. As 

children get older, they build defenses in their intestines to keep the spores from taking 

root. 

 Wound botulism: Botulinum spores can get into open wounds and slowly reproduce, 

eventually releasing the toxin. This type of botulism is associated with drug users who 

inject black tar heroin into their skin rather than their veins. 

 Inhalation botulism:Breathing in the toxin is rare, though some nations have tried to 

make biological weapons that would spread a deadly form of the toxin into the air. 

 Adult intestinal toxemia. This very rare kind of botulism is similar to infant botulism. 

Bacteria spores get into your intestines, where they grow and spread. It‘s also called 

adult intestinal colonization. Adults with serious health conditions of the gut are at 

most at risk. 

 Iatrogenic botulism. You can get this form of botulism if you have too much of 

the Botox toxin injected during a cosmetic or medical procedure; for example, 

when treating migraines or wrinkles. Some people have had this type of botulism after 

getting counterfeit Botox treatments. 

Botulism Symptoms 

No matter how you get botulism, the symptoms are usually the same. The most defining 

symptom is weakness that starts on both sides of your face, goes down to your neck, and then 

to the rest of your body. Other early symptoms include: 

 Double or blurred vision 

 Drooping eyelids 

 Difficulty swallowing 

 Slurred speech 

 Shortness of breath 
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Other symptoms that can follow include vomiting, belly pain, and diarrhea. Later, you may 

have a very hard time urinating and have severe constipation. Symptoms do not include 

a fever. 

If you don‘t get treatment, your symptoms could progress to paralysis of your arms and legs 

and the muscles used for breathing. 

Infants with botulism have symptoms that include: 

 Lethargy 
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 Poor muscle tone starting in the head and neck and moving down 

 Poor feeding 

 Drooling 

 Weak cry 

Symptoms of wound botulism are similar to general botulism but may take about 2 weeks to 

appear. They also can include: 

 Fever 

 Skin redness, swelling, and other signs of infection 

Symptoms of inhalation botulism are the same as those for general botulism but usually 

happen more quickly. Respiratory failure can occur. 

Symptoms of adult intestinal toxemia are similar to infant botulism. Symptoms are the same 

as general botulism but may also include: 

 Constipation 

 Poor feeding 

 Lack of energy (lethargy) 

Symptoms of iatrogenic botulism are the same as those seen in general botulism. Along with 

muscle weakness, you could have: 

 Eye muscle weakness 

 A hard time speaking 

 A paralyzed face 

 A thick, weak tongue 

 Reduced gag reflex 

 

When Should I Call a Doctor? 

Foodborne botulism symptoms usually appear within 18 to 36 hours of eating food with the 

bacterium, though they could show up in as little as 6 hours. 

In some cases, symptoms of botulism don‘t occur for a week to 10 days after exposure. 

Infant botulism may not appear for 14 days. A baby with botulism may appear fussy or 

lethargic, and may be constipated and unwilling to eat. 

If you or someone close to you has symptoms that could be signs of botulism, call 911 

immediately. Respiratory failure is a concern and close monitoring is important. 

Related Article 

  

Botulism Complications 
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Botulism can cause severe symptoms, but it cannot be spread from one person to another. 

However, if you are sick with botulism, you very likely will have to stay in the hospital for 

monitoring and treatment. 

You may have long-term breathing problems if your case is severe. Problems include shortness 

of breath and being easily tired out. 

With proper treatment, you can fully recover from botulism. How fast you get over it depends 

on the severity of your case. When your case is mild, you may need weeks or months for a full 

recovery. It may take months or years to completely get over a very serious case. 

If the illness isn‘t treated, botulism can be life-threatening. But people recover in about 90% to 

95% of cases. 

Botulism Diagnosis 

Your doctor will likely start with a physical exam, looking for signs of botulism such as muscle 

weakness, a weak voice, or drooping eyelids. They might also ask you about foods you (or 

your baby) have eaten. 

They may order a lab test to analyze either your blood or a stool sample to confirm their 

diagnosis. Other tests may be needed. 

If you happened to have saved it, you can also bring in the food you suspect caused the 

botulism for testing. 

Lab tests may take a couple of days. In the meantime, your doctor may try to rule out other 

possible conditions. Botulism symptoms are similar to those for stroke and Guillain-Barre 

syndrome, in which your immune system attacks your nerves, causing possible paralysis. 

Other tests that may be done to diagnose botulism include: 

Brain scan. A magnetic resonance imaging (MRI) or computed tomography (CT) scan of the 

brain can help rule out other reasons for your symptoms, such as a stroke. 

Spinal fluid exam. A cerebrospinal fluid study (CSF), sometimes called a spinal tap, may 

show a slight increase in the level of protein. But a CSF study is essentially normal in people 

with botulism. 

Nerve and muscle function tests.Electromyography can help confirm a diagnosis of botulism. 

Tensilon test. This is done to rule out myasthenia gravis, which can cause similar symptoms. 

Tests for these conditions may be done while lab tests are being done. 

Related Article 

  

Botulism Treatments 

Your doctor will have you admitted to a hospital, where there are several treatments that may 

be tried, depending on your case. They include: 
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Antitoxins: The main treatment for botulism is a medication called an antitoxin. It interferes 

with the toxin your bloodstream. This medication can often help stop symptoms from getting 

worse. 

Antibiotics: Sometimes these may work if your case is wound botulism. These bacteria-killing 

medications aren‘t used for other types of botulism. 

Breathing aid: If your case of botulism has seriously affected your muscles for breathing, you 

may need to be hooked up to a machine that helps you breathe. You may be on a mechanical 

ventilation machine for months if the illness is severe. 

Therapy: You may need programs to help with your speech, swallowing, and other body 

functions as you start to get better. 

Botulism Prevention 

If you can your own food at home, make sure your hands, containers, and utensils are as clean 

as possible. Clean and store food carefully to lower the chance of tainting the food you‘re 

canning. 

The botulism toxin can be killed at high temperatures, so if you‘re eating home-canned food, 

consider boiling it for 10 minutes to kill the bacteria. Proper refrigeration can help prevent the 

growth of C. botulinum, too. 

Here are a few telltale signs of possible botulism contamination in canned foods: 

 The can has a bulge. 

 The container spurts out foam or liquid when you open it. 

 The contents smell unusual or foul. 

If you ever see a bulge pushing out from a can or container, do not open it. Throw it away. If 

there is something wrong about the way food smells, don‘t even taste it. 

 

 

A couple of other things to remember: 

 Store oils infused with herbs or garlic in a refrigerator. 

 Potatoes cooked and wrapped in aluminum foil create an environment where botulism 

toxins can thrive. Always keep the potatoes hot or store them in a refrigerator within 2 

hours of cooking. 

 Boiling foods for at least 5 minutes can destroy the botulism toxin. 

 Don‘t give honey or corn syrup to a baby younger than 1 year old. 

What is Staph food poisoning? 

Staph food poisoning is a gastrointestinal illness caused by eating foods contaminated with 

toxins produced by the bacterium Staphylococcus aureus (Staph) bacteria. 
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About 25% of people and animals have Staph on their skin and in their nose. It usually 

does not cause illness in healthy people, but Staph has the ability to make toxins that can 

cause food poisoning. 

How do people get Staph food poisoning? 

 
 

Other Food Safety Links 

 Food Poisoning Symptoms 

 Four Steps to Food Safety 

 People at Risk 

 Preventing Food Poisoning 

 Wash Your Hands 

People who carry Staph can contaminate food if they don‘t wash their hands before 

touching it. If food is contaminated with Staph, the bacteria can multiply in the food and 

produce toxins that can make people ill. Staph bacteria are killed by cooking, but the toxins 

are not destroyed and will still be able to cause illness. 

Foods that are not cooked after handling, such as sliced meats, puddings, pastries, and 

sandwiches, are especially risky if contaminated with Staph. 

Food contaminated with Staph toxin may not smell bad or look spoiled. 

What are the symptoms of Staph food poisoning? 

 Staph food poisoning is characterized by a sudden start of nausea, vomiting, and 

stomach cramps. Most people also have diarrhea. 

 Symptoms usually develop within 30 minutes to 8 hours after eating or drinking an 

item containing Staph toxin, and last no longer than 1 day. Severe illness is rare. 

 The illness cannot be passed from one person to another. 

How do I know if I have Staph food poisoning? 

You can suspect Staph food poisoning based on the type of symptoms and their fast 

resolution. Although laboratory tests can detect toxin-producing Staph in stool, vomit, and 

foods, these tests are usually not ordered except during an outbreak. If you think you might 
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have Staph food poisoning and are experiencing severe symptoms, contact your health care 

provider. 

How is Staph food poisoning treated? 

The most important treatment is drinking plenty of fluids. Your healthcare provider may 

give you medicine to decrease vomiting and nausea. People with severe illness may require 

intravenous fluids. 

Antibiotics are not useful in treating this illness because the toxin is not affected by 

antibiotics. 

How can I prevent Staph food poisoning? 

The best way to avoid food poisoning by Staph is to prevent food from being held at an 

unsafe temperature (between 40°F and 140°F) for more than 2 hours. 

Bacteria can multiply rapidly if left at room temperature or in the ―Danger Zone‖ between 

40°F and 140°F. Never leave perishable food out for more than 2 hours (or 1 hour if it‘s 

hotter than 90°F outside). 

Remember to always follow these food safety tips: 

 Use a food thermometer and cook foods to their safe minimum internal 

temperatureexternal icon. 

 Keep hot foods hot (140°F or hotter) and cold foods cold (40°F or colder). 

 Store cooked food in wide, shallow containers and refrigerate within 2 hours (or 1 

hour if it‘s hotter than 90° F outside). 

The following tips that are part of the four steps to food safety – clean, separate, cook, and 

chill – also can help protect you and your loved ones from food poisoning: 

 Wash your hands for 20 seconds with soap and water before, during, and after 

preparing food, and before eating. 

 Do not prepare food if you are ill with diarrhea or vomiting. 

 Wear gloves while preparing food if you have wounds or infections on your hands 

or wrists. 

This page focuses on food poisoning caused by Staphylococcus aureus. You also may be 

interested in learning about skin and other infections caused by  

Food preservation includes food processing practices which prevent the growth 

of microorganisms, such as yeasts (although some methods work by introducing 

benign bacteria or fungi to the food), and slow the oxidation of fats that cause rancidity. 

Food preservation may also include processes that inhibit visual deterioration, such as 

the enzymatic browning reaction in apples after they are cut during food preparation. By 

preserving food, food waste can be reduced, which is an important way to decrease 

production costs and increase the efficiency of food systems, improve food 

security and nutrition and contribute towards environmental sustainability.
[1]

 For instance, 

it can reduce the environmental impact of food production.
[2]

 

Many processes designed to preserve food involve more than one food preservation 

method. Preserving fruit by turning it into jam, for example, involves boiling (to reduce the 
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fruit's moisture content and to kill bacteria, etc.), sugaring (to prevent their re-growth) and 

sealing within an airtight jar (to prevent recontamination). 

Different food preservation methods have different impacts on the quality of the food and 

food systems. Some traditional methods of preserving food have been shown to have a 

lower energy input and carbon footprint compared to modern methods.
[3][2]

 Some methods 

of food preservation are known to create carcinogens. In 2015, the International Agency 

for Research on Cancer of the World Health Organization classified processed meat, i.e., 

meat that has undergone salting, curing, fermenting, and smoking, as "carcinogenic to 

humans."
[4][5][6]

  

The production of fermented foods is variable. This depends on geographical region, 

availability of raw materials, traditions and food habits of the people. A selected list of 

fermented foods along with raw materials and fermenting microorganisms 

 Cheese: 

Cheese production is the largest dairy industry in the world. There are around 1,000 types 

of different cheeses. They are broadly of two types — un-ripened cheeses (cottage cheese 

with low fat, cream cheese with high fat) and ripened cheeses (hard cheese e.g. cheddar, 

blue cheese; soft cheese e.g. limburger, camembert). Irrespective of the type of the cheese, 

all of them are invariably made from the casein of milk that is produced after separating the 

whey (liquid portion of milk). Milk from different animals can be used e.g. sheep, cow, 

goat, buffalo. 

Yoghurt: 

Yoghurt is produced by fermenting whole milk by employing a mixed culture of 

Lactobacillus bulgaricus and Streptococcus thermophilus. While L. bulgaricus produces 

acetaldehyde that imparts a characteristic taste, S. thermophilus results in the formation of 

lactic acid to give acid flavour. 

In addition, both these bacteria produce extracellular polymers that increase the viscosity 

of the fermented milk. Yoghurt is very delicious and in fact frozen yoghurt is becoming 

popular as an alternative to ice cream. 

What is Single Cell Protein -SCP? 

Single-cell protein refers to the crude, a refined or edible protein extracted from pure 

microbial cultures, dead, or dried cell biomass. They can be used as a protein supplement 

for both humans or animals. 
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Microorganisms like algae, fungi, yeast, and bacteria have very high protein content in 

their biomass. These microbes can be grown using inexpensive substrates like agricultural 

waste viz. wood shavings, sawdust, corn cobs etc. and even human and animal waste. 

Also Refer: Biomass 

The microorganisms utilize the carbon and nitrogen present in these materials and convert 

them into high-quality proteins which can be used as a supplement in both human and 

animal feed. The single-cell proteins can be readily used as fodder for achieving fattening 

of calves, pigs, in breeding fish and even in  Animal Husbandry – Poultry and Cattle 

Farming. 

Single Cell Protein (SCP) offers an unconventional but plausible solution to this problem 

of protein deficiency being faced by the entire humanity. 

Description/Taste 

 

White button mushrooms are small to medium in size with caps averaging 2-7 centimeters 

in diameter and are attached to short, truncated stems. The smooth white caps are rounded, 

firm, and spongy. When bruised, the white flesh will turn light pink and will then transform 

into brown. Underneath the unopened caps, there are many small, light brown gills that are 

hidden with a white veil and these gills produce dark brown spores. The short white stem is 

also edible, dense, thick, and smooth. When raw, White button mushrooms are mild with a 

crisp texture, and when cooked, they develop an earthy flavor with a tender, chewy texture. 

 
White button mushrooms are available year-round. 

Oyster mushroom production 

1. Season and Varieties 

2. Mushroom House 

3. Spawn (Mushroom Seeding) 

4. Preparation of Mushroom bed 

5. Harvest 

6. Related resources 

Season and Varieties 

 mushroom cultivated throughout the year 

 Cultivation is indoor and it requires mushroom house 

 White oyster (Co-1) and Grey Oyster (M-2) are suitable for Tamil Nadu 
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Mushroom House 

 A thatched Shed of 16 sq.m. is required. Divide the shed into spawn running and 

cropping rooms 

 Spawn running room: maintain 25-30
0
C, provide ventilation, no light is required 

 Cropping room: Maintain 23-25
0
C, RH above 75-80% with moderate light and 

aeration. 

(Digital Thermometers and Humidity meters are available in the market) 

Spawn (Mushroom Seeding) 

 Suitable substrate: Sorghum, Maize or, Wheat grains 

 Preparation of spawn: Half cooked grains, air dried, mixed with calcium carbonate 

powder at 2% level, fill the grains in empty glucose drip bottles, plug with cotton 

and sterilize in cooker for 2 hours. 

 Put the pure culture of the fungus (Procured from agriculture departments/agrl. 

Universities) and incubate at room temperature for 15 days. Use 15-18 days old 

spawn for spawning. 

Preparation of Mushroom bed 

 Suitable substrate: Paddy/wheat straw, sugarcane baggasse, hulled maize cobs 

 Cooking of substrate: Cut into 5cm bits, soak in potable water for 5 hrs, boil water 

for one hour, drain the water, air dry to 65% moisture (no water drips when 

squeezed between hands) 

 Preparation of bags: 

1. Use 60 ×30 cm polythene bags (both side open). 

2. Keep the beds moist by periodical spraying with water. 

3. Tie one end of bag, put two holes of 1 cm dia in the middle. 

4. Put handful of cooked straw in the bag to a height of 5 cm; sprinkle about 

25 g of spawn. 



5. Layer the straw to 25 cm height. Repeat the process to get four layers of 

spawn and 5 layers of straw. 

6. Tie the mouth and arrange beds in tiers in the spawn running room. 

7. After 15-20 days, cut and remove the polythene bag and transfer the beds to 

cropping room. 

Harvest 

 Mushroom pin heads appear on 3rd day of opening of beds and mature in 3 days. 

 Harvest matured mushrooms daily or alternate days, before spraying water. 

 Second and third harvest can be obtained after scraping the surface of beds after 

first or second harvest. 

What are probiotics? 

Probiotics are a combination of live beneficial bacteria and/or yeasts that naturally live in 

your body. Bacteria is usually viewed in a negative light as something that makes you sick. 

However, you have two kinds of bacteria constantly in and on your body — good bacteria 

and bad bacteria. Probiotics are made up of good bacteria that helps keep your body 

healthy and working well. This good bacteria helps you in many ways, including fighting 

off bad bacteria when you have too much of it, helping you feel better. 

Probiotics are part of a larger picture concerning bacteria and your body — your 

microbiome. Think of a microbiome as a diverse community of organisms, such as a forest, 

that work together to keep your body healthy. This community is made up of things called 

microbes. You have trillions of microbes on and in your body. These microbes are a 

combination of: 

 Bacteria. 

 Fungi (including yeasts). 

 Viruses. 

 Protozoa. 

Everyone‘s microbiome is unique. No two people have the same microbial cells — even 

twins are different. 

For a microbe to be called a probiotic, it must have several characteristics. These include 

being able to: 

 Be isolated from a human. 

 Survive in your intestine after ingestion (being eaten). 

 Have a proven benefit to you. 

 Be safely consumed. 



Where do beneficial probiotics (microbes) live in my body? 

Though the most common place linked to beneficial microbes is your gut (mostly large 

intestines), you have several locations in and on your body that host good microbes. These 

locations are in contact with the ―outside world" and include your: 

 Gut. 

 Mouth. 

 Vagina. 

 Urinary tract. 

 Skin. 

 Lungs. 

How do probiotics work? 

The main job of probiotics, or good bacteria, is to maintain a healthy balance in your body. 

Think of it as keeping your body in neutral. When you are sick, bad bacteria enters your 

body and increases in number. This knocks your body out of balance. Good bacteria works 

to fight off the bad bacteria and restore the balance within your body, making you feel 

better. 

Good bacteria keeps you healthy by supporting your immune function and controlling 

inflammation. Certain types of good bacteria can also: 

 Help your body digest food. 

 Keep bad bacteria from getting out of control and making you sick. 

 Create vitamins. 

 Help support the cells that line your gut to prevent bad bacteria that you may have 

consumed (through food or drinks) from entering your blood. 

 Breakdown and absorb medications. 

This balancing act is naturally happening in your body all of the time. You don‘t actually 

need to take probiotic supplements to make it happen. Good bacteria is just a natural part 

of your body. Eating a well-balanced diet rich in fiber every day helps to keep the number 

of good bacteria at proper levels. 

What are the most common types of probiotic bacteria? 

Though there are many types of bacteria that can be considered probiotics, there are two 

specific types of bacteria that are common probiotics found in stores. These include: 

 Lactobacillus. 

 Bifidobacterium. 

Probiotics are also made up of good yeast. The most common type of yeast found in 

probiotics is: 



 Saccharomyces boulardii. 

Part- B  Industrial Microbiology                                                                                       

. Methods of Strain Improvement: 

A mutant requiring oleic acid for neomycin formation by Streptomyces fradiae showed a 

decrease in the intracellular level of neomycin precursors in the mutant. On the other hand 

supersensitive mutants of β-lactam antibiotics are another example. 

Recent approaches towards strain improvement are given below: 

(i) Role of Plasmid: 

Plasmid genes are involved in antibiotic production in Streptomyces spp. Although, 

plasmids are involved in genetic characteristics on curing experiments. Involvement of 

plasmids in biosynthesis of aureothricin and kasugamycin in Str. kasuaensis was 

demonstrated more than decades ago by Okanishi (1970). 

The genetic study using Str. venezuelae ISP 5230 a chloramphenicol (CM) producer 

contains most of the structural genes for the CM biosynthetic steps treated between met 

and ilu on the chromosome and the plasmid played role in increasing CM production. A 

linear plasmid like DNA (pSLA2) of 11.2 × 10
6
 dalton molecular weight from 

Streptomyces sp. produced antibiotics. 

(ii) Protoplast Fusion: 

Protoplast fusion is one of the useful techniques for obtaining hybrids or recombinants of 

different microorganism strains. Various studies have been carried out by using protoplast 

fusion in Streptomyces, Saccharomyces, and fungi. 

Protoplast formation in Sterptomyces was first reported by Okanishi and his team in the 

year 1966. Further, they have worked on formation stabilization and regeneration of 

protoplast of Str. griseus and Str. venezuelae. Fusion of yeast protoplasts has been reported 

with Sacchromyces cerevisiae. Technique for protoplast fusion in Brevibacterium flavum, 

has been used for strain improvement. 

(iii) Mutation: 

ADVERTISEMENTS: 

Screening after major subjection of a parent strain to physical or chemical mutagen 

greatly increased the probability of finding improved strain. 

(a) Major mutations: 

It involves the selection of mutants with a pronounced change in a biochemical 

character of practical interest. Such variants are commonly used in genetic studies and 



are generally low mutants‘. 

They are isolated routinely from population surviving after prolonged exposure to a 

mutagen, for example, selection of non-pigmented Penicillium chrysogenum strains 

with high penicillin production. The initial strain of Sterptomyces griseus (a 

streptomycin producing organism) synthesized the small amount of streptomycin but its 

variant was isolated which produced greater amount of streptomycin. 

For further improvement it is also necessary to study the biosynthetic pathways which 

contribute to the identification of precursors as in case of a modified tetracycline 

synthesized by a mutant strain of Str. aureofacies. 

The molecule got changed at the C-5 position and was almost devoid of antibiotic 

activity. Another mutant strain S-604 synthesized 6-dimethyl tetracycline, a new 

antibiotic, not elaborated by the parent strains, proved to have several advantages. 

Today it is one of leading commercial forms of tetracycline. 

(b) Minor mutations: 

It plays a dominant role in strains improvement. By definition such mutation affects 

only the amount of product synthesized. Such variants are usually phenotypically 

similar to the parent, with rapid and abundant mycelial and conidial development. 

A 10 to 15% increase in conidial population exposed to moderate doses of a mutagen, 

obtained after repeated isolation of minor (positive) variants and using each succeeding 

strain for further mutation and selection Such increases have also been obtained by 

repeated selection without the introduction of mutagen In this case, the population to be 

tested must be large and assay for the desired product also must be accurate and 

specific. 

 

ADVERTISEMENTS: 

This technique fetched importance in improving P. chrysogenum. For example, 

Wisconsin series were the famous Q-176 culture with significantly improved antibiotic 

titres, and strains BL3-D10, which does not produce the characteristic and trouble some 

chrysogenin pigment. All further mutant selections over the next decade were derived 

from Q-176. 

2. Mutation Concept for Strain Development: 

Strains selected as obvious variants after exposure to mutagen are usually inferior in 

their capacity for accumulation of antibiotic. Improvements are extremely few and their 

selection and evaluation is extremely important. 

Mutagen dose is important. Mutants sought for major mutation rates are best isolated 

from populations surviving prolonged doses of mutagen, whereas variants for increased 

productivity are generally isolated from population surviving intermediates dose level. 

Strains with enhanced altered morphology, etc. may be inherently better producers but 

may require considerable fermentation development. Step wise selection implies small 

increment in productivity, and the probability of getting hyper producing strains 

decreases. 

Biogas is a mixture of gases, primarily consisting of methane and carbon dioxide, 

produced from raw materials such as agricultural waste, manure, municipal waste, plant 

material, sewage, green waste or food waste. It is a renewable energy source.
[1]

 

Biogas is produced by anaerobic digestion with anaerobic organisms or methanogen inside 

an anaerobic digester, biodigester or a bioreactor.
[2]
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Biogas is primarily methane (CH4) and carbon dioxide (CO2) and may have small amounts 

of hydrogen sulfide (H2S), moisture and siloxanes. The gases methane, hydrogen, 

and carbon monoxide (CO) can be combusted or oxidized with oxygen. This energy release 

allows biogas to be used as a fuel; it can be used in fuel cells and for any heating purpose, 

such as cooking. It can also be used in a gas engine to convert the energy in the gas into 

electricity and heat.
[3]

 

Biogas can be compressed after removal of Carbon dioxide, the same way as natural gas is 

compressed to CNG, and used to power motor vehicles. In the United Kingdom, for 

example, biogas is estimated to have the potential to replace around 17% of vehicle 

fuel.
[4]

 It qualifies for renewable energy subsidies in some parts of the world. Biogas can be 

cleaned and upgraded to natural gas standards, when it becomes bio-methane. Biogas is 

considered to be a renewable resource because its production-and-use cycle is continuous, 

and it generates no net carbon dioxide. As the organic material grows, it is converted and 

used. It then regrows in a continually repeating cycle. From a carbon perspective, as much 

carbon dioxide is absorbed from the atmosphere in the growth of the primary bio-resource 

as is released, when the material is ultimately converted to energy. 
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