
SCBT201 - Biotechnology and Society  
วททช.201 - เทคโนโลยีชีวภาพกับสังคม 

2 (2-0-4) credits

History and development of 
Biotechnology

Adisak Romsang, Ph.D.



BIOTECHNOLOGY
• a broad discipline in which biological processes, organisms, cells or 

cellular components are exploited to develop new technologies. New 

tools and products developed by biotechnologists are useful in research, 

agriculture, industry and the clinic.
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• Biotechnology is the use of biological processes, organisms, or systems to 
manufacture products intended to improve the quality of human life.

• > 6000 years for using the microorganisms to make and preserve food

• Modern biotechnology

• > 250 biotechnology health care products and vaccines

• > 13.3 million farmers use agricultural biotechnology 

• > 50 biorefineries are being built across North USA 
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HISTORY
BIOTECHNOLOGY

Beer and wine

• Yeast as a secret 
behind alcohol 
fermentation

• Malt and hops

• Cell work on solar 
energy

• Highly 
concentrated 
alcohol by 
distillation

Coffee, cocoa, 
vanilla, 
tobacco

• Ferment 
ation for 
enhanced 
pleasure

• Pasteurization

• Sausages

• Vinegar

Cheese 
production

• Alliance of 
molds and 
bacteria

• Sour milk

• Yoghurt

• Kefir

• Sour cream 
butter

Sake and 
Soy souce

• MSG

• Miso

• Tofu

• Natto

• Angkak

• Tempeh



• Louis Pasteur (1822-1895)
• Father of modern biotechnology

• French biologist, microbiologist and 
chemist 

• principles of vaccination, microbial 
fermentation and pasteurization

Fermentation
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• Lazzaro Spallanzani (1729-1799) and Antoine Ferchault de Re’aumur (1683-1757)

• Cofactors, coenzymes and complex

• Lysozyme by Alexander Fleming (1881-1955: before penicillin discovery)

• Extracellular hydrolases degrading polymers

(First industrial Takadiasterase by Jokichi Takamine 1854-1922)

• Amylases for brewing, baking, and desizing

• Pectinases increase fruit and vegetable juice

• Proteases tenderize meat and tan leather

• Immobilization: phytases managing phosphorus rush

• Glucose isomerase and fructose syrup

• Enzyme membrane reactors

• Protein Engineering

• Immobilized cells

Enzyme
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• DNA and RNA: a power of polymerases
• Gregor Mendel (1822-1884): rule of heredity → Gene

• DNA structure by James D. Watson (1928) and Francis C. Crick (1916-2004)

• DNA polymerase by Arthur Kornberg (1918, NP1959)

• Ribosomes, genetic code and genome

• Recombination: genetic reshuffling of cards

• Plasmids: ideal vectors
• Watanabe in 1960 – plasmids and conjugation

• Werner Arber, Hamilton D. Smith, Daniel Nathans – bacteriophage

• Endonucleases and ligases
• 1970, Herbert W. Boyer discovered “EcoRI” first restriction enzyme

• Somatostatin – first biosimilar from bacteria

• Eureka! The first genetically engineered insulin

GENE
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GREEN Biotech
GREEN : Agriculture, Environmental Biotechnology



GREEN Biotech
GREEN : Agriculture, Environmental Biotechnology



BLUE Biotech
BLUE : Aquaculture, Coastal and Marine Biotech



YELLOW Biotech
YELLOW : Food Biotechnology, Nutrition Science



WHITE Biotech
WHITE : Industrial Biotechnology
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GOLD Biotech
GOLD : Bioinformatics and Nano-biotechnology



GOLD Biotech



MICROBIOME



RED Biotech
RED : Health, Medical, Diagnostics



Genetic Engineering



CRISP/Cas System



System Biology



Synthetic Biology



OTHERS in Biotech

BROWN : Desert Biotechnology

PURPLE : Patents, Publications, Inventions

DARK : Bioterrorism, Bio-warfare
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2018 – present
Technology Disruption

COVID-19 pandemics in 2020
driving a rapid disruption of both technology and norms  
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