Important MCQs:

1. What is biotechnology?
(a) Use of machines in industries

(b) Use of chemicals for expériments

(c) Use of living organisms to make useful products

(d) Use of robots in medicine

2. Which of the following is part of modern
biotechnology?

(a) Fermentation
(b) Genetic engineering

(c) Plant breeding
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(d) Crop rotation

3. In which year was it proved that DNA carries

genetic information?

(d) 1990

4. What was the first human product synthesized
in bacteria using biotechnology?

(a) Growth hormone

(b) Vitamin B
(c) Insulin
(d) Antibiotic

5. When was the Human Genome Project launched?
(a) 1978

(b) 1984

(c) 1990
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'- 6. What is gene therapy?

(a) Treatment using antibiotics

(b) Treatment using genes

(c) Use of plants for healing

d) Use of surgery for disease

7. What are transgenic organisms?
(a) Organisms with natural genes
(b) Organisms that live in water

(c) Organisms with modified genetic material

(d) Organisms that cannot reproduce
8. Which of the following is a fermented food?

) Cheese
(b) Pickles
(c) Chips

% (d) Butter

:—"":--5
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9. How does biotechnology help in forensic

medicine?

pough bone analysis
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(b) By studying cells

(c) Through DNA identification
(d) By blood pressure tests

10. Why are microbes developed in environmental
iotechnology?

(a) To make plastics

(b) For military use

(c) To act as biopesticides and biofertilizers
(d) To prepare perfumes

11. What is fermentation?

(a) Complete oxidation of glucose

) Incomplete oxidation of glucose

(c) Photosynthesis process
(d) Aerobic respiration

12. Who proved that fermentation is caused by

microorganisms?
(a) Robert Koch

(b) Loyis Pasteur




(c) Alexander Fleming

(d) Edward Jenner

13. Which organism carries out alcoholic
fermentation?

a) Streptococcus

(b) Saccharomyces cerevisiae
(c) Lactobacillus

(d) Escherichia coli

14. What is the final product of alcoholic
fermentation? P
g (a) Ethanol
(b) Lactic acid
C

(c) Glucose
(d) Acetic acid

;&\ 15. In alcoholic fermentation, carbon dioxide is

released from:
= Q (a) Ethanol

(b) Pyruvic acid
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(c) Acetaldehyde

(d) Glucose

16. Lactic acid fermentation is carried out by:
(a) Yeast

b) Streptococcus and Lactobacillus

(c) Cyanobacteria

(d) Penicillium

17. Lactic acid fermentation is used in:

(a) Pharmaceutical industry
(b) Beverage industry
(c) Dairy industry

) Textile industry
18. What happens during yogurt formation?
(a) Protein is digested

(b) Milk protein is coagulated
(c) Fats are removed

(d) Starch is added




(a) Making it toxic

(b) Making it less nutritious

(c) Increasing nutrients and shelf life
(d) Removing water

0. Bread is a type of:

(a) Fermented dairy product

(b) Fermented cereal product

(c) Fruit product

(d) Chemical food

21. Which beverage is made by direct fermentation

of grapes?

) Beer

(b) Juice
(c) Wine
(d) Vinegar

22. What is a fermenter?

(a) A machine to mix ingredients




(c) A device that provides optimal conditions for

microbes |4

(d) A machine to kill bacteria

23. What happens in batch fermentation?
a) Continuous addition of materials

(b) Process runs non-stop

(c) All materials are added at once; process runs in

b atc h es

(d) Oxygen is not required

24. What is an advantage of using fermenters?

(a) Stops microbial growth

(b) Produces small quantity of product

(c) Enables bulk production of useful materials [4

(d) Requires no temperature control

25. Which of the following is produced using
fermentation in biotechnology?

(a) Soap

(b) Cement




(c) Human insulin and growth hormone

(d) Plastics

26. What is genetic engineering?
(a) Natural modification of DNA

b) Artificial modification of genetic material (DNA)
(c) Chemical destruction of genes
(d) Natural gene mutation

27. When was genetic engineering developed?

(a) Mid-1950s

(b) Mid-1960s
) Mid-1970s
(d) Mid-1980s

28. Which enzyme is used to cut the gene of
interest from donor DNA?

(a) Ligase
(b) DNA polymerase

gtriction endonuclease
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'- (d) Helicase

29. What is a vector in genetic engineering?
(a) A virus that kills bacteria

(b) A carrier used to transfer genes

c) A white blood cell

(d) A special hormone

30. What is recombinant DNA?

(a) DNA extracted from plants

(b) DNA created by breaking chromosomes

(c) DNA formed by combining vector and gene of
interest

) DNA destroyed by chemicals

31. What is the purpose of ligase enzyme in
genetic engineering?

(a) Cutting DNA
(b) Joining DNA segments
(c) Breaking cells

_ (d) Replicating RNA
N\ Y/ g




32. Which hormone was first synthesized using

genetic engineering in bacteria?
(a) Thymosin
(b) Insulin
c) Urokinase
(d) Interferon

33. Which genetically engineered product is used
to dissolve blood clots?

(a) Interferon

(b) Growth hormone

(c) Urokinase

(d) Beta-endorphin

34. Which inherited blood diseases can be treated

through genetic engineering?

(a) Leukemia and anemia

(b) Thalassemia and sickle-cell anemia
(c) HIV and malaria

(d) Diabetes and hepatitis




35. What is the major benefit of nitrogen-fixing
genetically engineered plants?

(a) They grow faster

(b) They produce hormones

c) They need less fertilizers

(d) They require more water

36. What is Single-Cell Protein (SCP)?
(a) Protein from plant roots

(b) Protein extracted from microorganisms like
algae and bacteria

(c) Protein produced in animal cells
(d) Protein obtained from meat only

37. What type of equipment is used to grow

microorganisms for SCP production?
(a) Microscope

(b) Petri dish

(c) Fermenter

(d) Incubator




38. Who introduced the concept of Single-Cell
Protein production?

(a) Louis Pasteur

(b) Prof. Scrimshow
c) Robert Koch

(d) Alexander Fleming

39. Which of the following is NOT used as a
substrate in SCP production?

(a) Agricultural waste

(b) Industrial waste

(c) Methane gas
(d) Gold

40. What is one major advantage of SCP over

conventional crops like corn?
(a) Low water requirement

(b) Grows without oxygen

(c) Much higher protein yield

(d) It requires sunlight




Exercise Short Questions:

1. How would you define fermentation with
reference to biotechnology?

Answer:

Fermentation in biotechnology refers to the
process in which microorganisms are grown in a
controlled environment (usually in fermenters) to
produce useful products such as food items,
medicines, industrial chemicals, and enzymes. It

involves the incomplete oxidation of glucose and

can be used for large-scale production of desired
compounds.
2. Name any two industrial products made by
fermentation. Also describe their uses in the
industry.

: Answer:

i. Ethanol: Used in the production of alcoholic

= beverages and as an industrial solvent and biofuel.

ii. Urokinase: An enzyme used in medicine to

e blood clots in blood vessels.
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3. What are the products of the two types of
carbohydrate fermentation?

Answer:

i. Alcoholic Fermentation: Produces ethanol and

carbon dioxide (carried out by yeast).

ii. Lactic Acid Fermentation: Produces lactic acid
(carried out by lactic acid bacteria like

Lactobacillus).

4. Give an example how biotechnology is helping

for better environment.

Answer:
Biotechnology helps in environmental improvement

through the use of biofertilizers and biopesticides,
and by using bacterial enzymes to purify sewage
water. It also assists in cleaning oil spills and
recovering metals using transgenic microbes.

N
i 5. In biotechnology, what is meant by Genetically
Modified Organism (GMO)? How is it made?

Answer:



organism whose genetic material has been
artificially altered using genetic engineering

techniques.

It is made by transferring recombinant DNA (a gene
of interest inserted into a vector) into a host

organism, which then expresses the desired trait.

Important Short Questions:

1. What is biotechnology?

Answer:

Biotechnology is the use of living organisms in

processes to manufacture useful products or

provide services.

| 2. What is the difference between old and modern
\\\ biotechnology?

Answer:

Old biotechnology involves natural processes like



genetic engineering, such as modification of DNA.
3. What is genetic engineering?
Answer:

Genetic engineering is the artificial synthesis,
odification, addition, removal, or repair of DNA to

alter the characteristics of organisms.

4. When did scientists prove that DNA carries
genetic information?

Answer:

In 1944, scientists proved that DNA carries genetic

information.

5. What major achievement was made in 1978 in
jotechnology?

Answer:

In 1978, scientists synthesized human insulin by

\ inserting the insulin gene into bacteria.

6. What was the Human Genome Project and when
was it launched?




The Human Genome Project was launched in 1990
to map all human genes. Its complete map was
published in 2002.

7. Name two medicines synthesized using
biotechnology.

Answer:

Insulin  and interferon are two medicines

synthesized using biotechnology.

8. How is biotechnology used in agriculture?

Answer:
Biotechnology is used to develop transgenic plants
and animals with desirable traits like higher yield

and resistance to diseases.
9. What are transgenic organisms?
Answer:

\ Transgenic organisms are those whose genetic
makeup has been modified to include desirable

characteristics.

10. How does biotechnology help in solving




)

environmental problems?

Answer:

Biotechnology helps in  pollution  control,
wastewater treatment, renewable energy
development, and biodiversity conservation using

microbes and transgenic organisms.

11. What is fermentation? How does it differ from

respiration?
Answer:

e Fermentation is the process in which glucose
! is incompletely oxidized without using oxygen.

It produces less energy than respiration.

e Respiration is the complete oxidation of
glucose in the presence of oxygen to release
more energy (ATP).

._ 12. Who discovered that fermentation is caused by

microorganisms?
Answer:

Louis Pasteur discovered in 1857 that fermentation

cagbed by microbial activity, not just a chemical i
. AW



process.

13. What is alcoholic fermentation? Name the

microorganism involved.
Answer:

lcoholic fermentation is the process in which
yeast (Saccharomyces cerevisiae) converts pyruvic

acid into ethanol and releases carbon dioxide.

14. What is lactic acid fermentation? Name the
bacteria involved.

Answer:
Lactic acid fermentation is the process in which
pyruvic acid is converted into lactic acid by

Lactobacillus and Streptococcus bacteria.
15. What is the modern definition of fermentation
in biotechnology?

Answer:

In biotechnology, fermentation means the mass
culture of microorganisms to produce any useful

product like medicines, enzymes, or chemicals.




| 16. Write names of any two fermented food
products.

Answer:

1. Bread - produced by yeast and lactic acid

bacteria.

2. Cheese - made from milk using lactic acid

bacteria.
17. How is yogurt prepared through fermentation?
Answer:

Yogurt is prepared by fermenting milk using lactic
! acid bacteria, which produce acid to thicken the

milk and give it a sour taste.

. What is a fermenter?
Answer:
A fermenter is a device that provides controlled

' conditions for the growth of microorganisms to

E_ produce useful products in large quantities.
=

19. What is batch fermentation?
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In batch fermentation, all raw materials are added
at once. After fermentation completes, the product

is removed, and the process is repeated.
20. What is continuous fermentation?
Answer:

In continuous fermentation, substrate is added
regularly, and products are removed continuously to

keep the microorganisms in the growth phase.
21. What is genetic engineering?

Answer:

! Genetic engineering is the artificial modification,

removal, addition, or repair of DNA to change the

characteristics of an organism.
22. When did genetic engineering develop and
what made it possible?

Answer:

It developed in the mid-1970s when scientists
learned to cut and transfer specific DNA pieces

from one organism to another.




23. Name any two objectives of genetic

engineering.

Answer:

1. Production of specific RNA or proteins

. Treatment of genetic defects in higher organisms
24. What is meant by recombinant DNA?

Answer:

Recombinant DNA is a combination of vector DNA

and the gene of interest joined using enzymes.

25. What is the role of restriction endonucleases in

genetic engineering?

Answer:

hey cut the DNA at specific sites to isolate the
desired gene.
26. What is a vector in genetic engineering? Name

S
\ two common vectors.
Answer:

A vector carries the desired gene into the host.



'- 27. Define GMO. How is a GMO produced?

Answer:

GMO (Genetically Modified Organism) is an
organism with altered genes. It is produced by

inserting recombinant DNA into a host.

28. How is insulin produced with the help of

genetic engineering?
Answer:

The human insulin gene is inserted into bacteria,

which then produce insulin as they grow.

29. Which bacterial species was genetically
modified to produce human growth hormone?

swer:
E. coli was genetically modified in 1977 to produce
human growth hormone.

i 30. How can genetic engineering help in the
treatment of inherited diseases?

Answer:

By modifying or replacing defective genes, it can
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treat diseases like thalassemia, haemophilia, and

sickle-cell anaemia.
31. What is Single-Cell Protein (SCP)?
Answer:

ingle-Cell Protein is the protein extracted from
microorganisms like algae, yeasts, fungi, or bacteria

grown in fermenters.

32. How does SCP help in solving the food
shortage problem?

Answer:
SCP provides an alternative protein source for
humans and animals, especially useful in

oyerpopulated areas where traditional agriculture
may not meet food demands.
33. Give any two benefits of SCP production.

Answer:

1. It gives high protein yield quickly (e.g., 250 tons in
24 hours by 50 kg yeast).

. It uses industrial waste, helping in pollution




Important Long Questions:

Q1: What is biotechnology? Explain its types
with examples.

< Definition of Biotechnology:

Biotechnology is the branch of biology that deals
with the use of living organisms (such as bacteria,
fungi, and algae) or their products in industrial,

agricultural, medical, or environmental processes to

produce useful goods or services.
“It is the controlled use of biological agents like

icroorganisms or cellular components to produce
seful products.”
Types of Biotechnology:

-

Biotechnology is mainly divided into two types:
+ 1. Old Biotechnology (Traditional Biotechnology):

Definition:



been used by humans for centuries — without any
modification of genetic material.

Key Features:

e Based on the natural abilities of

microorganisms.
e No artificial gene manipulation is involved.
Examples:

e Fermentation used to produce yogurt, cheese,

bread, vinegar, and wine.

e Pickle and malted food production using yeast

and bacteria.

! e Alcohol production by fermentation of sugars

using yeast.
+ 2. Modern Biotechnology (Genetic Engineering):
Definition:

e It involves the artificial manipulation of DNA

(genetic material) to change the characteristics

of organisms.

Key Features:




e Use of recombinant DNA technology.

e Specific genes are added, removed, or modified.
e New traits are introduced into organisms.

e In 1978, scientists produced human insulin

using genetically modified bacteria.

e Human Growth Hormone (HGH) was also

synthesized using microbes.

e Gene therapy: Treatment of genetic diseases

by inserting normal genes.

e Human Genome Project (1990-2002): Mapped

all genes of the human cell.

Summary:

Biotechnology @ has  transformed  traditional
industries and modern science. From making
simple foods through fermentation to curing
diseases through gene therapy, it is now a powerful
tool used in medicine, agriculture, industry, and

environmental conservation.
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Q2: Explain the role of biotechnology in the
fields of medicine, food, and agriculture.

EXPLAIN THE ROLE OF BIOTECHNOLOGY
IN THE FIELDS OF MEDICINE, FOOD,AGULTURE

& ¥ i

MEDICINE FOOD AGRICULTURE

Insulin production GM crops Pest resistance
Vaccine development Nutrient enhancement Biofertilizers

« Introduction:

Biotechnology is a branch of science that involves
the use of living organisms to produce useful

products or services. It plays a significant role in

improving the quality of life, especially in medicine,

food, and agriculture.
-

Biotechnology has brought a revolution in the
medical field. Some of its major contributions

include:

Insulin Production: Human insulin is produced by

inserting the insulin gene into bacteria. This insulin

by diabetic patients.
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Interferon: Antiviral proteins (interferons) are

produced through bacterial biotechnology.

Vaccines and Antibodies: Many vaccines and

antibodies are synthesized using microorganisms.

Gene Therapy: It is used to treat genetic diseases

by inserting correct genes into the patient's body.

Medicinal Enzymes: Various enzymes are produced

for medical and industrial use.

Forensic Medicine: DNA fingerprinting is used for

criminal identification and paternity tests.

g & ([ Biotechnolog&(ﬁn\"fhe Field of Food and

Agriculture:

Bjotechnology is also widely used in the food and
agriculture industries. Key applications include:
Fermented Foods: Products like yogurt and pickles

._ are prepared using microbial fermentation.

-

Malted Foods: Powdered milk and mixtures of
barley and wheat flour are prepared using

biotechnology.

\

and Beverages: Microorganisms are used to i\
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produce cheese, butter, wine, and beer.

Transgenic Plants: Genetically modified plants are
developed with higher yield and resistance to pests

and diseases.

Transgenic Animals: Animals like goats, cows, and
chickens are genetically modified to produce more
milk, meat, or medicinal proteins through their milk
and blood.

Q3: What is fermentation? Describe its types
and importance in daily life.

< Definition:

Fermentation is a biological process in which
glucose or other sugars are incompletely broken

down (oxidized) in the absence of oxygen to

produce energy (ATP) along with other by-products

like alcohol, carbon dioxide, or lactic acid.

+ Historical Background and Contribution of
Louis Pasteur:

For centuries, fermentation was considered a purely

chemigal process.
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In 1857, Louis Pasteur, a famous French scientist,
proved that fermentation is actually a biological

process carried out by microorganisms.

He demonstrated that yeasts and bacteria are
responsible for the transformation of sugars into

alcohol and acids during fermentation.

His research laid the foundation of modern

microbiology and biotechnology.
+ Types of Fermentation

1.Alcoholic Fermentatigg

e Carried out by: Yeasts (e.g., Saccharomyces

cerevisiae)

Process:

Glucose = Pyruvic acid = Ethanol (alcohol) +
CO,

Uses:
Making bread (CO, helps in rising the dough)

Producing beer, wine, and spirits
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Carried out by: Bacteria (e.g., Lactobacillus,

Streptococcus)
Process:
Glucose = Pyruvic acid = Lactic acid
Uses:
e Souring of milk

e Production of cheese, yogurt, and fermented

dairy products
¢+ Microorganisms Involved

Yeasts: e.g., Saccharomyces cerevisiae (used in

baking and alcohol production)

Bacteria: e.g., Lactobacillus and Streptococcus

sed in dairy fermentation)

+ Importance of Fermentation in Daily Life

“# In Food Industry

N

Bread: CO, from fermentation makes dough rise

Pickles & Sauerkraut: Natural fermentation

preserves vegetables

In Dairy Industry
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Cheese and Yogurt: Produced using lactic acid

bacteria
* |n Beverage Industry

Beer and Wine: Made through fermentation of

cereals and fruits
Summary:

Fermentation is a vital biological process that not
only helps in food production and preservation but
also plays an important role in health, nutrition, and
industrial development. Thanks to Louis Pasteur,

we now use this process in modern biotechnology

for producing valuable products.

Q4: Explain fermentation in biotechnology.
iscuss its applications in food and industrial
products.
< Definition:

7

In biotechnology, fermentation refers to the

large-scale use of microorganisms (like bacteria

and yeast) to produce useful products through

controlled biological processes.




Traditional vs Modern Fermentation

e Aspect Traditional Fermentation Modern

(Biotechnological) Fermentation

e PurposeFood & beverage production

Medicines, chemicals, and enzymes

e Organisms Naturally present microbes

Selected, pure microbial cultures

e Scale Small / household Large / industrial-scale

¢ Applications of Fermentation in Food and
Industry:

“» A. Fermented F‘@;
1. Cereal Products:

e Bread: Dough is fermented by S. cerevisiae
2. Dairy Products:
e Cheese and Yogurt: Made using Lactobacillus

species

3. Fruit & Vegetable Products:

e Fermented pickles, sauerkraut, kimchi -

pgeserved using microbes



B. Beverage Products

1. Beer: Produced by fermenting cereal grains with

yeast
2. Wine: Fermented grape juice using yeasts
C. Industrial Products

1. Organic Acids: e.g., acetic acid, citric acid

2. Enzymes: Used in food and pharmaceutical

industries

3. Alcohols: e.g., ethanol for fuel and industry

4. Medicines: e.g., antibiotics, insulin
! Advantages of Fermentation:

¥4 Improves Nutrition: Increases availability of
vitamins and nutrients

Food Preservation: Prevents spoilage; less need
for refrigeration

A\
i <3 Taste and Texture: Enhances flavor, aroma, and
— digestibility

=

Y4 Industrial Efficiency: Low cost, eco-friendly




Summary:

Biotechnological fermentation is a powerful tool in
modern science that helps produce a wide variety
of food products, industrial chemicals, and
medicines. Its role in food security, economy, and

healthcare is essential for today’s world.

Q5: What is Genetic Engineering? Explain its
Basic Steps in Detail with Examples.

% Definition:

Genetic engineering is a technique in which the

! genetic material (DNA) is artificially altered by

adding, removing, or modifying specific genes to

change the characteristics of an organism.

t is also known as Recombinant DNA Technology,
where DNA from different organisms is combined
to form a new DNA sequence.

¢ Cutting and Transferring DNA:

Using special enzymes like restriction

endonucleases, scientists cut the desired gene

from g donor organism. This gene is then inserted
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into another organism using a carrier (vector),

which results in the formation of recombinant DNA.
Basic Steps in Genetic Engineering
1. Isolation of the Gene of Interest

e The required gene is identified and separated

from the DNA of a donor organism.

e Enzymes (restriction endonucleases) are used

to cut out this gene.
2. Insertion of the Gene into ‘g()@tor

e A vector is a carrier molecule (usually a

plasmid or bacteriophage).
e The isolated gene is joined with the vector

using enzymes like ligase.

e This combination is called recombinant DNA.

3. Transfer of Recombinant DNA into Host

\

Organism

e The recombinant DNA is inserted into the host

organism (e.g., bacteria).

e This changes the genetic makeup of the host,



making it a Genetically Modified Organism
(GMO).

4. Growth of the Genetically Modified Organism
e The GMO is grown in a suitable culture medium.

e As the GMO reproduces, the gene of interest is

also copied many times.
5. Expression of the Gene

e The GMO uses the inserted gene to produce a

specific protein or product.

e This product is then isolated from the medium

for human use.

: Insulin Production

e The human insulin gene is inserted into the
DNA of a bacterium (E. coli).

e This bacterium then produces insulin, which is

collected and purified.

e This genetically engineered insulin is used to

treat diabetic patients.




Génetic engineering is a powerful tool that allows
scientists to modify living organisms for beneficial
purposes. It has revolutionized medicine,
agriculture, and biotechnology by enabling the
production of essential products like insulin,

ormones, and vaccines.

Q6: Discuss the Objectives and Applications of
Genetic Engineering.

% Objectives of Genetic Engineering:

1. Gene Isolation for Therapy

To isolate specific genes for use in gene therapy,
especially to treat genetic disorders.

2. Production of Proteins and RNA

To produce useful proteins such as insulin,

hormones, and enzymes for commercial or medical

use.

A\
i 3. Improved Drug and Enzyme Production
;_- To enhance the efficiency of producing medicines,

antibiotics, enzymes, and other chemical
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4. Development of Improved Plant Varieties

e To create crops with better resistance to pests,

diseases, and environmental conditions.

e Some genetically modified plants can fix

atmospheric nitrogen.
5. Treatment of Genetic Diseases

To replace or repair faulty genes responsible for
genetic disorders like hemophilia, thalassemia, and

sickle cell anemia.

Applications of Genetic Engineering:

7 1. In Agriculture

e Development of pest-resistant and

drought-tolerant crops.

e Production of crops with improved yield and

nutritional quality.
e Example: Bt cotton with resistance to insects.
2. In Medicine

e Production of human insulin, growth hormone,

and vaccines (e.g., hepatitis B).




I\

e Gene therapy for treating inherited diseases.

e Creation of interferons and other anti-viral

proteins.
s 3. In Biotechnology Industry

e Mass production of enzymes for use in food

processing and detergents.

e Production of biofuels, organic acids, and

chemicals.

e Use of GMO bacteria to clean oil spills and

toxic waste (bioremediation).

Q:7 What is Single-Cell Protein (SCP)? Explain
its production and importance.

» Definition:
Single-Cell Protein (SCP) refers to the protein
content obtained from unicellular microorganisms

i such as algae, fungi, yeast, and bacteria. These

microorganisms are grown in  controlled
environments, and their biomass is harvested as a

rich source of protein for human or animal
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SCP is also called novel protein or minifood
because it offers an alternative to traditional protein

sources.
Organisms Used for SCP Production:

The following types of microorganisms are

commonly used to produce SCP:
e Algae (e.g., Spirulina)
e Fungi (e.g., Fusarium)
e Yeasts (e.g., Candida, Saccharomyces)

e Bacteria (e.g., Methylophilus, Pseudomonas)

! These organisms grow rapidly and provide high

protein content with essential amino acids and

gamins.
‘% Production Process of SCP:
The production of SCP involves the following steps:

N

1. Selection of Microorganism:

A suitable microorganism is selected based on its

protein yield and nutrient content.

h in Fermenters:




/4 The chosen organism is cultured in large

fermenters under controlled temperature, pH, and
oxygen supply.

3. Use of Substrates:

Cheap and renewable substrates are used, such as:
e Agricultural waste (e.g., straw, molasses)
e Industrial waste
e Natural gases like methane

e These substrates act as a carbon source for

microbial growth.

4. Rapid Biomass Formation:

The microorganisms multiply rapidly, producing

rge amounts of biomass.
5. Harvesting and Processing:
The biomass is harvested, dried, and processed into

7

protein-rich powder or pellets.
(» Importance of SCP in Food Shortage:

Overpopulation is causing a global shortage of




Traditional agriculture may fail to meet the

growing demand.

SCP offers a sustainable and efficient solution
by producing high protein content in a short

time and small space.

SCP can be used in human food supplements

and animal feeds.

4 Role of SCP in Future Huma‘QQQnd Animal
Nutrition:

e SCP contains all essential amino acids and

high vitamins, making it suitable for balanced

nutrition.

Yeast-based SCP is especially rich in

B-complex vitamins.

Microbial protein production is independent of

seasons, reducing dependency on crops.
Reduces pollution by utilizing waste materials.

Future prospects include space food,

emergency rations, and low-cost animal feed.

mary:
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Sihgle-CeII Protein is a biotechnological innovation
that holds great promise in solving future food
scarcity problems. Its fast production, sustainability,
and nutritional value make it a valuable alternative
to conventional protein sources for both humans

nd animals.

Note:

This chapter is designed to provide a solid
foundation of knowledge, with the goal of
deepening understanding and encouraging further
exploration of the subject. The content has been
carefully selected to support effective learning and
inspire students to engage with the topic more
deeply.

\
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