
Chapter 1: Food Biotechnolgy Timeline



8,000 BC
People decide to live in one place and grow plants as crops.
They save the best of their crop to use as seed the next year.
4,000 BC
Egyptians master art of winemaking.
3,000 BC
South America peoples select and breed potatoes as staple
crop.
2,000 BC
Egyptians and Sumerians learn brewing and cheese making.
1,800 BC
Yeast is used to make wine, beer and unleavened bread.
300 BC
Greeks develop grafting techniques for plant breeding.
1500s
Fermenting comes to the fore, leading to the development of
sauerkraut and yogurt.
1784
The first brewery is established in Canada.

1861
Louis Pasteur develops pasteurization, protecting food by
heating it to kill dangerous microbes, removing the air and
sealing it in a container.
1865
Gregor Mendel, the father of genetics, presents his laws of
heredity.
1922
Farmers first purchase hybrid seed corn created by
crossbreeding two corn plants.
1940
Oswald Avery isolates pure DNA
1941
Danish microbiologist A. Justin coins term "genetic
engineering".



1953
James Watson and Francis Crick describe double helix structure
of DNA (receive the Nobel Prize in 1962)
1970
Norman Borlaug becomes first plant breeder to win Nobel Prize
for his work on Green Revolution wheat varieties.
1973
Scientists Stanley Cohen and Herbert Boyer discover
recombinant DNA technology, considered to be the birth of
modern biotechnology.
1982
The first genetically engineered product, human insulin, is
approved for sale in US.
1986
The agricultural industry uses biotechnology to create soybean
plants that are herbicide resistant.

1988
World's first field tests for genetically engineered
canola take place in Canada.
1990
The first food products modified by
biotechnology, an enzyme for cheese production
and yeast for baking, are approved in US and UK
respectively.
1994
The first food product enhanced through
biotechnology, the FlavrSavr tomato, hits the US
supermarket shelves.
1996
The commercial production of biotechnology
crops begin - corn, potato and canola.



ĐẨY MẠNH CÔNG NGHỆ SINH HỌC TRONG SẢN XUẤT THỰC PHẨM



Chapter 2: Raw materials for food biotechnology



Fruits and vegetables:

Botanical and others classifications



Milk

• Question?
1. Milk characteristic?
2. Milk Composition?
3. Milk comes from?



Chapter 3: Application of microorganisms in food biotechnology

Bacteria are classified into-cocci, or spherical cells; 
bacilli, or cylindrical or rod shaped cells; and spiral or 
curved forms. The pathogenic or disease causing 
bacteria are usually gram negative, however, three 
gram- positive rods are known to cause food 
intoxications : Clostridium botulinum, C. 
perfringens,and Bacillus cereus

The other most common bacteria causing food 
spoilage, infections and disease: Acinetobacter, 
Aeromonas, Escherichia, Proteus, Alcaligenes, 
Flavobacterium, Pseudomonas, Arcobacter, 
Salmonella, Lactococcus, Serratia, Campylobacter, 
Shigella, Citrobacter, Listeria, Staphylococcus, 
Micrococcus, Corynebacterium, Vibrio Enterobacter, 
Paenibacillus, Weissella, Enterococcus, Yersinia 

Bacteria used in production of various food and dairy products 

Streptococcus, Lactobacillus Bifidobacterium, Erwiniaetc. are used in the production of fermented food and dairy 
products. Streptococcus thermophilus and Lactobacillusbulgaricus are used to produce yogurt. 



Fungi:

Molds are multicellular filamentous fungi 
whose growth on foods is usually readily 
recognized by their fuzzy or cottony 
appearance. They are mainly responsible 
for food spoilage at room temperature 25-
30 oC, low pH, and have minimum 
moisture requirement.  

Molds also find their use in manufacturing 
of different foods and food products as 
cheese (e.g. Roquefort,Camembert). 

Molds Yeasts 

Yeasts have the ability to ferment sugars to ethanol and carbon-
dioxide and hence they are extensively in food industry. The most 
commonly used yeast, the baker’s yeast is grown industrially. 

Saccharomyces carlsbergensis is most commonly used in 
fermentation of most beers. The other yeast strains of 
importance are Brettanomyces, Schizosaccharomyce,, Candida, 
Cryptococcus, Debaryomyces, Zygosaccharomyces, 
Hanseniaspora, Saccharomyces 



Factors Affecting Growth of 
Microorganisms 

• Removing or destroying them by 
trimming, washing, heating, pickling. 

• Adding chemicals like acid or alcohol 
or by encouraging competition to 
form organisms. 

• Minimizing contamination from raw 
or unprocessed food, people, 
equipment, and the environment. 

• Minimizing microbial growth by 
cleaning and sanitizing the equipment 
(container etc). 

• Adjusting storage pH, light 
penetration, temperature, and other 
environmental factors. 



Remember:
Bacteria, molds and yeast are the most important 
microorganisms that cause food spoilage and also find the 
maximum exploitation in production of food and food 
products. 

•Different strains of bacteria and fungus are used for 
fermentation of dairy products for production of a wide 
variety of cultured milk products. Both bacteria and fungi 
are used in these cheese production processes. 
•Lactic acid bacteria are used for coagulation of milk that 
can be processed to yield a wide variety of cheeses, 
including soft unripened, soft ripened, semisoft, hard, and 
very hard types. 
•Microorganisms such as Lactobacillus and 
Bifidobacterium are used as in food and health industry. 

•Spirulina, a cyanobacterium, also is a popular food source sold 
in specialty stores. 

•Molds are used for rotting of grapes for production of different 
varieties of wines. 
•Mushrooms (Agaricusbisporus) are one of the most important 
fungi used as a food source. 
•Alcoholic beverages as beer are produced by fermentation of 
cereals and grains using different 
•strains of yeasts. 





Functions of bacteria in the
production of fermented foods

• Bacteria are used to make a wide 
range of products

• The most important bacteria in food 
production is the Lactobacillus bacteria 
species, also known as lactic acid bacteria

• Lactic acid bacteria (LAB)
×.  LAB is a group of bacteria that can 
decompose lactose (a form of sugar) in milk
Lactose

• Moulds are used to produce 
specific flavours and textures in 
several food products, e.g.
×The moulds Aspergillus oryzae and 

Aspergillus sojae are used in the 
production of soya sauce and miso
× The mould Penicillium is used in 

the production of cheese, e.g.; 
Roquefort, Stilton, Gorgonzola and 
Danish Blue

Functions of moulds in the
production of fermented foods



Chapter 4: 
Future food 
biotechnology














