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PREFACE

Nutritional Biochemistry is a fascinating and essential field
that explains the relationship between nutrients and the
biochemical processes occurring within the human body.
Understanding the biochemical functions of carbohydrates,
proteins, lipids, vitamins, minerals, enzymes, and hormones is
fundamental to comprehending human health, metabolism, and
disease prevention. In the present era, where lifestyle disorders
and nutritional deficiencies are increasingly common,
knowledge of nutritional biochemistry has become highly
important for students and healthcare professionals alike.
This MCQ book on Nutritional Biochemistry has been
specially designed to provide a clear and systematic
understanding of the subject through multiple-choice
questions. The book covers important topics such as digestion
and absorption of nutrients, metabolism of carbohydrates,
proteins, and lipids, enzymes, vitamins, minerals, nucleic
acids, hormonal regulation, and metabolic disorders.
Special emphasis has been given to simplifying complex
biochemical concepts through well-structured questions and
accurate answers. The book serves as a useful resource for
undergraduate and postgraduate students of Nutrition,
Dietetics, Food Science, Biochemistry, Nursing, Allied Health
Sciences, and other life science disciplines. It will also benefit
aspirants preparing for competitive examinations and academic
assessments. The content has been organized in a simple,
concise, and student-friendly manner to encourage self-
learning and revision.

MS. B. Madhumitha
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UNIT-1

Biochemistry, Biological Oxidation, Enzymes, Free Radicals
and Antioxidants

1. Biochemistry is the study of
A) Physical properties of matter
B) Chemical processes in living organisms
C) Structure of planets
D) Animal behavior
Answer: B

2. Nutrition is closely related to biochemistry because
nutrients undergo
A) Geological changes
B) Chemical reactions in the body
C) Mechanical digestion only
D) Evaporation
Answer: B

3. The term metabolism refers to
A) Physical growth only
B) Sum of all chemical reactions in the body
C) Blood circulation
D) Excretion only
Answer: B

4. The building blocks of proteins are
A) Fatty acids
B) Glucose
C) Amino acids
D) Vitamins
Answer: C
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Carbohydrates are mainly composed of
A) Carbon, hydrogen and oxygen

B) Nitrogen and sulfur

C) Calcium and phosphorus

D) Iron and iodine

Answer: A

The major source of energy in the body is
A) Vitamins

B) Carbohydrates

C) Minerals

D) Water

Answer: B

Biochemistry helps in understanding
A) Nutrient metabolism

B) Disease mechanisms

C) Drug action

D) All of the above

Answer: D

The energy currency of the cell is
A) ADP

B) ATP

C) AMP

D) GDP

Answer: B

Anabolism refers to

A) Breakdown reactions
B) Synthetic reactions
C) Digestion only

D) Oxidation only
Answer: B
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10.

Catabolism refers to

A) Synthesis of molecules
B) Breakdown of molecules
C) DNA replication

D) Cell division

Answer: B

Biological Oxidation

11.

12.

13.

14.

Biological oxidation involves transfer of
A) Oxygen only

B) Electrons

C) Nitrogen

D) Carbon dioxide

Answer: B

Biological oxidation mainly occurs in the
A) Lysosome

B) Mitochondria

C) Nucleus

D) Ribosome

Answer: B

Oxidation is the loss of
A) Protons

B) Electrons

C) Neutrons

D) ATP

Answer: B

Reduction is the gain of
A) Electrons

B) Oxygen

C) Carbon dioxide

D) Water

Answer: A
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15.

16.

17.

18.

19.

NAD+ acts as a

A) Structural protein
B) Coenzyme

C) Hormone

D) Vitamin
Answer: B

FAD is derived from vitamin
A) Vitamin C

B) Riboflavin

C) Vitamin A

D) Vitamin K

Answer: B

Cytochromes contain
A) Calcium

B) Iron

C) Zinc

D) Copper only
Answer: B

Oxidative enzymes catalyze

A) Reduction reactions

B) Oxidation-reduction reactions
C) Hydrolysis

D) Condensation

Answer: B

The final acceptor of electrons in biological oxidation is
A) Nitrogen

B) Carbon dioxide

C) Oxygen

D) Sulfur

Answer: C
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20. Water is formed during reduction of
A) Nitrogen
B) Oxygen
C) Carbon dioxide
D) Glucose
Answer: B

Electron Transport Chain (ETC)

21. The electron transport chain is located in the

A) Outer mitochondrial membrane
B) Inner mitochondrial membrane
C) Cytoplasm

D) Nucleus

Answer: B

22. ETC consists of a series of
A) Vitamins
B) Electron carriers
C) Amino acids
D) Hormones
Answer: B

23. Complex I of ETC is also called
A) Succinate dehydrogenase
B) NADH dehydrogenase
C) Cytochrome oxidase
D) ATP synthase
Answer: B

24. Coenzyme Q is also known as
A) Ubiquinone
B) Biotin
C) Cytochrome ¢
D) Hemoglobin
Answer: A
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25.

26.

27.

28.

29.

Complex II contains the enzyme
A) ATP synthase

B) Succinate dehydrogenase

C) Cytochrome oxidase

D) Hexokinase

Answer: B

Cytochrome oxidase is present in
A) Complex 1

B) Complex II

C) Complex IV

D) Complex V

Answer: C

ATP synthase is also called
A) Complex III

B) Complex IV

C) Complex V

D) Complex 11

Answer: C

The movement of electrons through ETC releases
A) Vitamins

B) Energy

C) Water only

D) Hormones

Answer: B

Cyanide inhibits
A) Complex I

B) Complex 11
C) Complex IV
D) ATP synthase
Answer: C
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30. The proton gradient in mitochondria is essential for
A) DNA synthesis
B) ATP formation
C) Protein digestion
D) Glycogen storage
Answer: B

Oxidative Phosphorylation
31. Oxidative phosphorylation is the synthesis of ATP
coupled with
A) Glycolysis
B) Electron transport
C) Protein synthesis
D) DNA replication
Answer: B

32. ATP is synthesized from
A) AMP and phosphate
B) ADP and phosphate
C) GDP and phosphate
D) Glucose and phosphate
Answer: B

33. Chemiosmotic theory was proposed by
A) Watson
B) Krebs
C) Peter Mitchell
D) Pasteur
Answer: C

34. The proton gradient is also called
A) Electrochemical gradient
B) Pressure gradient
C) Osmotic pressure
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35.

36.

37.

38.

D) Diffusion force
Answer: A

Oxidative phosphorylation occurs in the
A) Cytoplasm

B) Ribosome

C) Mitochondria

D) Golgi apparatus

Answer: C

ATP synthase uses energy from
A) Proton flow

B) Glucose

C) Amino acids

D) Calcium

Answer: A

Uncouplers separate electron transport from
A) Glycolysis

B) ATP synthesis

C) Protein synthesis

D) DNA synthesis

Answer: B

Dinitrophenol is an example of
A) Inhibitor

B) Uncoupler

C) Hormone

D) Vitamin

Answer: B
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39. Oxidative phosphorylation produces most ATP during
A) Cellular respiration
B) Digestion
C) Photosynthesis
D) Excretion
Answer: A

40. ATP is mainly stored in the form of
A) High-energy phosphate bonds
B) Proteins
C) Carbohydrates
D) Lipids
Answer: A

Enzymes — Definition and Types

41. Enzymes are biological
A) Hormones
B) Catalysts
C) Lipids
D) Vitamins
Answer: B

42. Most enzymes are chemically
A) Carbohydrates
B) Proteins
C) Lipids
D) Minerals
Answer: B

43. The substance acted upon by an enzyme is called
A) Product
B) Cofactor
C) Substrate
D) Coenzyme
Answer: C
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44,

45.

46.

47.

48.

Enzymes increase the rate of reaction by lowering

A) Temperature

B) Activation energy
C) Pressure

D) pH

Answer: B

Oxidoreductases catalyze

A) Transfer reactions

B) Oxidation-reduction reactions
C) Hydrolysis

D) Isomerization

Answer: B

Transferases catalyze transfer of
A) Electrons

B) Functional groups

C) Water

D) Oxygen

Answer: B

Hydrolases catalyze reactions involving

A) Water

B) Oxygen
C) Nitrogen
D) ATP only
Answer: A

Lyases catalyze

A) Addition or removal of groups without hydrolysis

B) Hydrolysis only
C) Oxidation only

D) Reduction only
Answer: A
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49.

50.

Isomerases catalyze
A) Oxidation

B) Isomer formation
C) Hydrolysis

D) ATP synthesis
Answer: B

Ligases join molecules using
A) Oxygen

B) ATP

C) Carbon dioxide

D) Nitrogen

Answer: B

Mechanism of Enzyme Action

51.

52.

53.

The region where substrate binds is called
A) Active site

B) Binding pocket

C) Cofactor site

D) Peptide bond

Answer: A

Enzyme-substrate complex formation is explained by
A) Lock and key theory

B) Cell theory

C) Gene theory

D) Fluid mosaic model

Answer: A

Induced fit theory was proposed by
A) Fischer

B) Koshland

C) Darwin

D) Mendel

Answer: B
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54.

55.

56.

57.

58.

Enzymes are specific because of their
A) Color

B) Active site structure

C) Shape only

D) Solubility

Answer: B

Competitive inhibitors bind to the
A) Product

B) Active site

C) Coenzyme

D) Membrane

Answer: B

Non-competitive inhibitors bind to
A) Active site only

B) Another site on enzyme

C) Product

D) ATP only

Answer: B

Enzyme activity is maximum at optimum
A) pH and temperature

B) Pressure only

C) Salt concentration only

D) Oxygen only

Answer: A

Denaturation of enzymes occurs at very high
A) Oxygen concentration

B) Temperature

C) Nitrogen level

D) Water content

Answer: B
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59.

60.

Pepsin works best at

A) Neutral pH

B) Acidic pH

C) Alkaline pH

D) High salt concentration
Answer: B

Salivary amylase works best at
A) Acidic pH

B) Neutral pH

C) Strong alkaline pH

D) Very low temperature
Answer: B

Factors Affecting Enzyme Activity

61.

62.

63.

Increase in substrate concentration generally
A) Decreases enzyme activity

B) Increases enzyme activity

C) Destroys enzyme

D) Stops reaction completely

Answer: B

Extremely high temperature causes
A) Activation

B) Denaturation

C) Polymerization

D) Hydration

Answer: B

Enzyme activity depends upon
A) pH

B) Temperature

C) Enzyme concentration

D) All of the above

Answer: D
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64.

65.

66.

67.

68.

Heavy metals inhibit enzymes by
A) Activating substrate

B) Binding to enzyme proteins
C) Increasing ATP

D) Forming glucose

Answer: B

Optimum temperature for most human enzymes is
around

A) 10°C

B) 25°C

C)37°C

D) 100°C

Answer: C

Enzyme concentration affects
A) Reaction speed

B) Color of reaction

C) DNA structure

D) Cell shape

Answer: A

Cofactors may be

A) Metal ions

B) Organic molecules
C) Both A and B

D) Proteins only
Answer: C

Apoenzyme plus cofactor forms
A) Holoenzyme

B) Isoenzyme

C) Zymogen

D) Hormone

Answer: A
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69. Irreversible inhibition permanently
A) Activates enzyme
B) Inactivates enzyme
C) Stabilizes substrate
D) Increases ATP
Answer: B

70. Feedback inhibition helps in
A) Controlling metabolic pathways
B) Increasing mutations
C) DNA synthesis only
D) Oxygen transport
Answer: A

Coenzymes and B Vitamins
71. Coenzymes are usually derived from
A) Proteins
B) Vitamins
C) Minerals
D) Lipids
Answer: B

72. NAD+ is derived from
A) Niacin
B) Riboflavin
C) Vitamin C
D) Biotin
Answer: A

73. FAD is derived from
A) Thiamine
B) Riboflavin
C) Pyridoxine
D) Folate
Answer: B

15|Page



74.

75.

76.

7.

78.

TPP is derived from
A) Thiamine

B) Niacin

C) Biotin

D) Vitamin C
Answer: A

Pyridoxal phosphate is derived from
A) Vitamin B6

B) Vitamin B12

C) Vitamin D

D) Vitamin A

Answer: A

Biotin functions in

A) Carboxylation reactions
B) Oxidation reactions

C) Hydrolysis

D) Protein digestion
Answer: A

Coenzyme A contains
A) Pantothenic acid
B) Vitamin C

C) Vitamin K

D) Vitamin D
Answer: A

Vitamin B12 acts as a coenzyme in
A) Methyl transfer reactions

B) Fat digestion

C) ATP synthesis only

D) Glycolysis only

Answer: A
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79. Folic acid coenzymes participate in transfer of
A) Oxygen atoms
B) One-carbon units
C) Sulfur atoms
D) Sodium ions
Answer: B

80. Deficiency of niacin causes
A) Beriberi
B) Pellagra
C) Scurvy
D) Rickets
Answer: B

Free Radicals
81. Free radicals contain
A) Paired electrons
B) Unpaired electrons
C) No electrons
D) Protons only
Answer: B

82. Free radicals are highly
A) Stable
B) Reactive
C) Inactive
D) Harmless
Answer: B

83. Reactive oxygen species include
A) Superoxide radical
B) Hydrogen peroxide
C) Hydroxyl radical
D) All of the above
Answer: D
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84.

85.

86.

&7.

8.

Free radicals are generated during
A) Normal metabolism

B) Radiation exposure

C) Pollution

D) All of the above

Answer: D

Lipid peroxidation damages
A) Cell membranes

B) DNA

C) Proteins

D) All of the above
Answer: D

Oxidative stress occurs when

A) Antioxidants exceed radicals

B) Free radicals exceed antioxidants
C) Water increases

D) Vitamins decrease only
Answer: B

Smoking increases formation of
A) Antioxidants

B) Free radicals

C) Vitamins

D) Hormones

Answer: B

Hydroxyl radical is
A) Weakly reactive
B) Highly reactive
C) Non-reactive

D) Stable

Answer: B
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89. Free radicals contribute to
A) Aging
B) Cancer
C) Cardiovascular disease
D) All of the above
Answer: D

90. Mitochondria are a major source of
A) Vitamins
B) Free radicals
C) Hormones
D) Amino acids
Answer: B

Antioxidants and Degenerative Disorders
91. Antioxidants protect cells from
A) Oxidative damage
B) Heat only
C) Water loss
D) Digestion
Answer: A

92. Vitamin C is a
A) Enzyme
B) Antioxidant
C) Hormone
D) Lipid
Answer: B

93. Vitamin E mainly protects
A) Cell membranes
B) Bone
C) Teeth
D) DNA replication
Answer: A
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94.

95.

96.

97.

98.

Beta-carotene is a precursor of
A) Vitamin D

B) Vitamin A

C) Vitamin K

D) Vitamin B12

Answer: B

Selenium is a component of
A) Catalase

B) Glutathione peroxidase
C) Pepsin

D) Trypsin

Answer: B

Superoxide dismutase converts superoxide radicals into
A) Oxygen and hydrogen peroxide

B) Carbon dioxide

C) Nitrogen

D) ATP

Answer: A

Catalase converts hydrogen peroxide into
A) Water and oxygen

B) ATP

C) Carbon dioxide

D) Nitric oxide

Answer: A

Antioxidants help prevent

A) Cancer

B) Atherosclerosis

C) Neurodegenerative disorders
D) All of the above

Answer: D

20|Page



99. Natural antioxidants are abundant in
A) Fruits and vegetables
B) Refined sugar
C) Soft drinks
D) Processed fats only
Answer: A

100.0Oxidative damage to LDL contributes to
A) Anemia
B) Atherosclerosis
C) Rickets
D) Osteoporosis
Answer: B

5 MARK
1. Define biochemistry and explain its relation to nutrition.
2. What is biological oxidation? Explain its importance in the
body.
3. Write a short note on electron transport chain.
4. Define oxidative phosphorylation and its significance.
5. Define enzymes and list any four properties.
6. Classify enzymes with suitable examples.
7. Explain the mechanism of enzyme action briefly.
8. Write a short note on the active site of enzymes.
9. Define coenzymes and give examples.
10. Explain the role of NAD* and FAD in metabolism.
11. Write a short note on the role of B vitamins as coenzymes.
12. Explain factors affecting enzyme activity.
13. What is enzyme specificity? Explain with example.
14. Write a short note on competitive inhibition.
15. Write a short note on non-competitive inhibition.
16. Define free radicals and give examples.
17. Explain the formation of free radicals in biological systems.
18. What is oxidative stress? Explain briefly.
19. Define antioxidants and give examples.
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20. Write a short note on enzymatic antioxidants.

21. Write a short note on non-enzymatic antioxidants.

22. Explain the role of antioxidants in preventing diseases.
23. Write a short note on catalase and its function.

24. Write a short note on superoxide dismutase.

25. Explain the importance of enzymes in biological systems.

10 MARK
1. Define biochemistry and explain its importance in relation to
nutrition.
2. Explain biological oxidation in detail with suitable examples.
3. Describe the electron transport chain and its components.
4. Explain the mechanism of oxidative phosphorylation.
5. Write an essay on the structure and function of mitochondria
in biological oxidation.
6. Explain the chemiosmotic theory of ATP synthesis.
7. Discuss the role of electron carriers in the electron transport
chain.
8. Write detailed notes on enzymes and their characteristics.
9. Classify enzymes based on their functions with examples.
10. Explain the mechanism of enzyme action with suitable
diagrams.
11. Compare the Lock and Key model and Induced Fit model of
enzyme action.
12. Discuss enzyme kinetics and explain Km and Vmax.
13. Explain the factors affecting enzyme activity in detail.
14. Describe different types of enzyme inhibition with examples.
15. Write an essay on competitive and non-competitive
inhibition.
16. Explain the role of coenzymes in metabolic reactions.
17. Discuss the role of NAD* and FAD in biological oxidation.
18. Explain the role of B-complex vitamins as coenzymes.
19. Write detailed notes on free radicals and their formation.
20. Explain the concept of reactive oxygen species (ROS).
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21. Discuss oxidative stress and its effects on the human body.
22. Explain the mechanism of lipid peroxidation.

23. Write an essay on antioxidants and their classification.

24. Explain enzymatic antioxidants with examples.

25. Explain non-enzymatic antioxidants with examples.

26. Discuss the role of antioxidants in preventing degenerative
diseases.

27. Write detailed notes on catalase and superoxide dismutase.
28. Explain the defense mechanisms against oxidative damage.
29. Discuss the importance of enzymes in biological systems.
30. Explain the overall process of biological oxidation and its
significance.
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UNIT-2
Classification and General Reactions of Carbohydrates
1. Carbohydrates are chemically composed of
A) Carbon, hydrogen and oxygen
B) Nitrogen and sulfur
C) Calcium and phosphorus
D) Iron and iodine
Answer: A

2. The simplest carbohydrates are called
A) Disaccharides
B) Monosaccharides
C) Polysaccharides
D) Glycoproteins
Answer: B

3. Glucoseisa
A) Disaccharide
B) Monosaccharide
C) Polysaccharide
D) Trisaccharide
Answer: B

4. Fructose is classified as a
A) Aldose
B) Ketose
C) Polysaccharide
D) Pentose only
Answer: B

5. Riboseisa
A) Hexose
B) Pentose
C) Disaccharide
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D) Polysaccharide
Answer: B

Sucrose is composed of
A) Glucose + glucose
B) Glucose + fructose
C) Glucose + galactose
D) Fructose + galactose
Answer: B

Lactose is composed of
A) Glucose + fructose
B) Glucose + glucose
C) Glucose + galactose
D) Fructose + galactose
Answer: C

Maltose contains

A) Two glucose molecules
B) Glucose and fructose
C) Glucose and galactose
D) Ribose and glucose
Answer: A

Raffinose is an example of a
A) Monosaccharide

B) Disaccharide

C) Trisaccharide

D) Polysaccharide

Answer: C
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10.

11.

12.

13.

14.

Oligosaccharides generally contain
A) 2—10 monosaccharide units

B) More than 100 units

C) One sugar unit

D) Only glucose molecules
Answer: A

Glycogen is a storage polysaccharide found in

A) Plants only
B) Animals
C) Fungi only
D) Viruses
Answer: B

Starch is the storage polysaccharide in
A) Animals

B) Plants

C) Bacteria

D) Humans

Answer: B

Cellulose is composed of
A) Fructose

B) Galactose

C) Beta-D-glucose units
D) Ribose

Answer: C

The bond joining monosaccharides is called
A) Peptide bond

B) Glycosidic bond

C) Hydrogen bond

D) Ester bond

Answer: B
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15.

16.

17.

18.

19.

Reducing sugars possess

A) Free aldehyde or ketone group
B) Amino group

C) Carboxyl group only

D) Sulfhydryl group

Answer: A

Sucrose is a

A) Reducing sugar

B) Non-reducing sugar
C) Polysaccharide

D) Pentose

Answer: B

Hydrolysis of lactose yields
A) Glucose and fructose

B) Glucose and galactose
C) Fructose and galactose
D) Two fructose molecules
Answer: B

Benedict’s test is used to detect
A) Proteins

B) Lipids

C) Reducing sugars

D) Vitamins

Answer: C

Caramelization occurs due to heating of

A) Proteins
B) Sugars
C) Minerals
D) Fats
Answer: B

27|Page



20.

Mutarotation is shown by
A) Amino acids

B) Monosaccharides

C) Lipids

D) Steroids

Answer: B

Glycolysis

21.

22.

23.

24.

Glycolysis occurs in the
A) Nucleus

B) Cytoplasm

C) Mitochondria

D) Ribosome

Answer: B

Glycolysis is the breakdown of
A) Protein

B) Fat

C) Glucose

D) Vitamins

Answer: C

The end product of glycolysis under aerobic conditions
is

A) Lactate

B) Pyruvate

C) Acetyl-CoA

D) Ethanol

Answer: B

The first enzyme of glycolysis is
A) Hexokinase

B) Pyruvate kinase

C) Aldolase

D) Enolase

Answer: A
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25.

26.

27.

28.

29.

Hexokinase converts glucose into
A) Glucose-6-phosphate

B) Fructose-6-phosphate

C) Pyruvate

D) Lactate

Answer: A

ATP is required in the conversion of
A) Glucose to glucose-6-phosphate
B) Pyruvate to lactate

C) Fructose to glucose

D) Lactate to pyruvate

Answer: A

The rate-limiting enzyme of glycolysis is
A) Hexokinase

B) Phosphofructokinase-1

C) Aldolase

D) Pyruvate kinase

Answer: B

Phosphofructokinase converts fructose-6-phosphate into
A) Fructose-1,6-bisphosphate

B) Glucose-6-phosphate

C) Pyruvate

D) Lactate

Answer: A

Glycolysis produces net ATP of
A) 1 ATP

B) 2 ATP

C)4 ATP

D) 8 ATP

Answer: B
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30.

31.

32.

33.

34.

NADH is produced during conversion of
A) Glucose to glucose-6-phosphate

B) Glyceraldehyde-3-phosphate to 1,3-
bisphosphoglycerate

C) Pyruvate to lactate

D) Fructose to glucose

Answer: B

Pyruvate kinase catalyzes formation of
A) Glucose

B) Pyruvate

C) Lactate

D) Acetyl-CoA

Answer: B

Anaerobic glycolysis converts pyruvate into
A) Citrate

B) Acetyl-CoA

C) Lactate

D) Oxaloacetate

Answer: C

Lactate dehydrogenase catalyzes conversion of
A) Lactate to citrate

B) Pyruvate to lactate

C) Pyruvate to acetyl-CoA

D) Glucose to pyruvate

Answer: B

Glycolysis is also called

A) Embden-Meyerhof pathway
B) Urea cycle

C) Cori cycle

D) TCA cycle

Answer: A
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35. Glycolysis occurs in
A) All living cells
B) Plants only
C) Animals only
D) Fungi only
Answer: A

Citric Acid Cycle (TCA Cycle)
36. The citric acid cycle occurs in the
A) Cytoplasm
B) Nucleus
C) Mitochondria
D) Ribosome
Answer: C

37. The TCA cycle is also known as
A) Glycolytic cycle
B) Krebs cycle
C) Urea cycle
D) Cori cycle
Answer: B

38. Acetyl-CoA combines with oxaloacetate to form
A) Succinate
B) Citrate
C) Fumarate
D) Malate
Answer: B

39. The first enzyme of TCA cycle is
A) Citrate synthase
B) Succinate dehydrogenase
C) Malate dehydrogenase
D) Hexokinase
Answer: A
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40.

41.

42.

43.

44.

Citrate is converted into
A) Isocitrate

B) Succinate

C) Malate

D) Fumarate

Answer: A

Carbon dioxide is released during conversion of
A) Citrate to isocitrate

B) Isocitrate to alpha-ketoglutarate

C) Succinate to fumarate

D) Malate to oxaloacetate

Answer: B

Alpha-ketoglutarate is converted into
A) Succinyl-CoA

B) Citrate

C) Fumarate

D) Oxaloacetate

Answer: A

Succinyl-CoA synthetase produces
A) ATP or GTP

B) NADH only

C) FADH2 only

D) Oxygen

Answer: A

Succinate dehydrogenase produces
A) NADH

B) ATP

C) FADH2

D) Oxygen

Answer: C
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45.

46.

47.

48.

49.

The final product regenerated in the TCA cycle is
A) Citrate

B) Oxaloacetate

C) Succinate

D) Lactate

Answer: B

Each acetyl-CoA entering the TCA cycle yields
A) 1 NADH

B) 3 NADH

C) 5 NADH

D) 6 NADH

Answer: B

The TCA cycle is amphibolic because it participates in
A) Catabolism only

B) Anabolism only

C) Both catabolism and anabolism

D) Digestion only

Answer: C

Vitamin required for pyruvate dehydrogenase complex
is

A) Vitamin C

B) Thiamine

C) Vitamin D

D) Vitamin K

Answer: B

The link between glycolysis and TCA cycle is
A) Lactate

B) Acetyl-CoA

C) Glycogen

D) Citrate

Answer: B
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50.

The TCA cycle is the common pathway for metabolism
of

A) Carbohydrates only

B) Lipids only

C) Proteins only

D) Carbohydrates, fats and proteins

Answer: D

Gluconeogenesis

51.

52.

53.

54.

Gluconeogenesis is the synthesis of

A) Fat from glucose

B) Glucose from non-carbohydrate sources
C) Protein from amino acids

D) Glycogen from glucose

Answer: B

The major site of gluconeogenesis is
A) Brain

B) Liver

C) Muscle

D) Skin

Answer: B

Lactate is converted into glucose through
A) Glycolysis

B) Cori cycle

C) TCA cycle

D) Urea cycle

Answer: B

Pyruvate carboxylase converts pyruvate into
A) Oxaloacetate

B) Lactate

C) Acetyl-CoA

D) Citrate

Answer: A
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55.

56.

57.

58.

59.

Pyruvate carboxylase requires
A) Biotin

B) Niacin

C) Riboflavin

D) Vitamin C

Answer: A

Phosphoenolpyruvate carboxykinase converts
A) Oxaloacetate to phosphoenolpyruvate

B) Glucose to pyruvate

C) Citrate to oxaloacetate

D) Lactate to pyruvate

Answer: A

Gluconeogenesis mainly occurs during
A) Fed state

B) Starvation

C) Digestion

D) Sleep only

Answer: B

Amino acids used for gluconeogenesis are called
A) Ketogenic amino acids

B) Glucogenic amino acids

C) Essential amino acids

D) Aromatic amino acids

Answer: B

Glucose-6-phosphatase converts glucose-6-phosphate
into

A) Pyruvate

B) Glycogen

C) Glucose

D) Lactate

Answer: C
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60.

Gluconeogenesis helps maintain
A) Body temperature

B) Blood glucose level

C) Blood pressure only

D) Bone density

Answer: B

Hexose Monophosphate (HMP) Shunt

61.

62.

63.

64.

The HMP shunt is also called
A) Glycolysis

B) Pentose phosphate pathway
C) TCA cycle

D) Urea cycle

Answer: B

The HMP shunt occurs in the
A) Cytoplasm

B) Nucleus

C) Mitochondria

D) Ribosome

Answer: A

The major purpose of HMP shunt is production of

A) ATP

B) NADPH

C) FADH2

D) Acetyl-CoA
Answer: B

NADPH is required for
A) Fatty acid synthesis

B) Cholesterol synthesis
C) Reductive biosynthesis
D) All of the above
Answer: D
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65.

66.

67.

68.

69.

The first enzyme of HMP shunt is

A) Hexokinase

B) Glucose-6-phosphate dehydrogenase
C) Pyruvate kinase

D) Aldolase

Answer: B

Deficiency of glucose-6-phosphate dehydrogenase
causes

A) Hemolytic anemia

B) Rickets

C) Scurvy

D) Diabetes mellitus

Answer: A

Ribose-5-phosphate produced in HMP shunt is required
for

A) Lipid synthesis

B) Nucleotide synthesis

C) Protein digestion

D) Glycogen breakdown

Answer: B

HMP shunt is highly active in
A) Adipose tissue

B) Liver

C) Lactating mammary gland
D) All of the above

Answer: D

NADPH helps maintain reduced
A) Hemoglobin

B) Glutathione

C) Insulin

D) Albumin

Answer: B
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70. Oxidative phase of HMP shunt produces
A) ATP
B) NADPH
C) FADH2
D) Acetyl-CoA
Answer: B

Bioenergetics
71. Bioenergetics is the study of
A) Vitamins
B) Energy transformations in living systems
C) Cell division
D) Blood circulation
Answer: B

72. ATP stands for
A) Adenosine triphosphate
B) Adenine tetraphosphate
C) Amino triphosphate
D) Adenosine diphosphate
Answer: A

73. ATP contains
A) One phosphate group
B) Two phosphate groups
C) Three phosphate groups
D) Four phosphate groups
Answer: C

74. ATP is called the
A) Genetic material
B) Energy currency of the cell
C) Storage protein
D) Structural lipid
Answer: B
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75.

76.

77.

78.

79.

Hydrolysis of ATP releases
A) Oxygen

B) Energy

C) Nitrogen

D) Carbon dioxide
Answer: B

High-energy phosphate bond is represented by
A) ~

B)=

CO)#

D) %

Answer: A

ADP is converted into ATP by
A) Phosphorylation

B) Hydrolysis

C) Oxidation only

D) Reduction only

Answer: A

Oxidative phosphorylation occurs in the
A) Cytoplasm

B) Mitochondria

C) Ribosome

D) Nucleus

Answer: B

Substrate-level phosphorylation occurs during
A) Glycolysis

B) TCA cycle

C) Both A and B

D) ETC only

Answer: C
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80.

The electron transport chain generates
A) Proton gradient

B) Glycogen

C) Amino acids

D) Lactate

Answer: A

Carbohydrate Metabolism

81.

82.

&3.

84.

Glycogenesis is synthesis of
A) Glucose

B) Glycogen

C) Lactate

D) Pyruvate

Answer: B

Glycogenolysis is breakdown of
A) Glucose

B) Glycogen

C) Protein

D) Fat

Answer: B

Insulin lowers blood glucose by promoting
A) Glycogenesis

B) Glycogenolysis

C) Gluconeogenesis

D) Lipolysis

Answer: A

Glucagon increases blood glucose by stimulating
A) Glycogenesis

B) Glycolysis

C) Glycogenolysis

D) Protein synthesis

Answer: C
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85.

86.

87.

88.

&9.

The hormone deficiency causing diabetes mellitus is
A) Thyroxine

B) Insulin

C) Cortisol

D) Adrenaline

Answer: B

Pyruvate dehydrogenase converts pyruvate into
A) Lactate

B) Acetyl-CoA

C) Oxaloacetate

D) Citrate

Answer: B

Anaerobic glycolysis is important in
A) RBCs

B) Exercising muscle

C) Oxygen deficiency

D) All of the above

Answer: D

The Cori cycle occurs between
A) Liver and muscle

B) Brain and kidney

C) Heart and lungs

D) Pancreas and liver
Answer: A

ATP production is maximum during
A) Glycolysis

B) TCA cycle

C) Electron transport chain

D) Glycogenesis

Answer: C

41|Page



90.

91.

92.

93.

94.

The net ATP produced from aerobic glycolysis is
A)2 ATP

B) 4 ATP

C) 6-8 ATP

D) 36 ATP

Answer: C

Hexokinase is inhibited by
A) Glucose

B) Glucose-6-phosphate
C) Fructose

D) ATP

Answer: B

Phosphofructokinase is activated by
A) ATP

B) Citrate

C) AMP

D) NADH

Answer: C

Glycolysis provides rapid energy in
A) Exercise

B) Fasting

C) Digestion

D) Sleep

Answer: A

The TCA cycle requires oxygen indirectly because
A) Oxygen is substrate

B) Oxygen regenerates NAD+ and FAD

C) Oxygen forms pyruvate

D) Oxygen forms glycogen

Answer: B
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95.

96.

97.

98.

99.

Oxaloacetate deficiency impairs
A) Glycolysis

B) TCA cycle

C) Glycogenesis

D) Digestion

Answer: B

HMP shunt protects RBCs from
A) Osmotic damage

B) Oxidative damage

C) Heat damage

D) Mechanical injury

Answer: B

ATP generation from glucose oxidation is called
A) Bioenergetics

B) Photosynthesis

C) Digestion

D) Excretion

Answer: A

The major carbohydrate stored in liver is
A) Cellulose

B) Glycogen

C) Starch

D) Sucrose

Answer: B

The pathway common to aerobic and anaerobic
respiration is

A) TCA cycle

B) Glycolysis

C) ETC

D) HMP shunt

Answer: B
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100.Complete oxidation of glucose yields approximately
A)2 ATP
B) 12 ATP
C) 30-32 ATP
D) 100 ATP
Answer: C

5 Mark

. Define carbohydrates and classify them.

. Explain monosaccharides with examples.

. Write a short note on disaccharides.

. Explain oligosaccharides.

. Define polysaccharides with examples.

. Explain glycolysis briefly.

. Write a short note on the steps of glycolysis.
. Define citric acid cycle.

. Explain the importance of Krebs cycle.

. Write a short note on acetyl CoA.

. Define gluconeogenesis.

. Explain the significance of gluconeogenesis.
. Write a short note on pentose phosphate pathway.
. Explain the role of NADPH.

. Define bioenergetics.

. Explain ATP as energy currency.

. Write a short note on glycogenesis.

. Write a short note on glycogenolysis.

. Explain regulation of blood glucose.

. Define metabolism.

. Explain anabolism and catabolism.

. Write a short note on carbohydrate digestion.
. Explain energy production from glucose.

. Write a short note on insulin function.

. Explain the role of glucagon.
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10 Mark

. Classify carbohydrates with examples.

. Explain structure and properties of monosaccharides.
. Describe disaccharides and their functions.

. Explain oligosaccharides and polysaccharides.

. Explain glycolysis in detail.

. Describe the steps of glycolysis with diagram.

. Explain energy yield in glycolysis.

. Describe the citric acid cycle in detail.

. Explain the steps of Krebs cycle with diagram.

. Discuss the energy yield of Krebs cycle.

. Explain gluconeogenesis in detail.

. Describe the regulation of gluconeogenesis.

. Explain pentose phosphate pathway.

. Discuss the importance of NADPH.

. Explain bioenergetics and ATP cycle.

. Describe the role of ATP in metabolism.

. Explain glycogenesis and glycogenolysis.

. Discuss regulation of blood glucose level.

. Explain carbohydrate digestion and absorption.

. Discuss metabolism of carbohydrates in detail.

. Explain aerobic and anaerobic glycolysis.

. Describe conversion of pyruvate to acetyl CoA.

. Explain role of enzymes in carbohydrate metabolism.
. Discuss hormonal control of carbohydrate metabolism.
. Explain energy production from glucose oxidation.

. Describe metabolic pathways of carbohydrates.

. Explain integration of carbohydrate metabolism.

. Discuss disorders related to carbohydrate metabolism.
. Explain the significance of bioenergetics in nutrition.
. Write an essay on overall carbohydrate metabolism.
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UNIT-3

Classification of Amino Acids
1. Amino acids are the building blocks of
A) Carbohydrates
B) Lipids
C) Proteins
D) Vitamins
Answer: C

2. Amino acids contain
A) Amino and carboxyl groups
B) Sulfate group only
C) Phosphate group only
D) Ketone group only
Answer: A

3. Essential amino acids cannot be synthesized by
A) Plants
B) Animals
C) Humans in sufficient amounts
D) Bacteria
Answer: C

4. Lysine is a/an
A) Non-essential amino acid
B) Essential amino acid
C) Aromatic amino acid
D) Acidic amino acid
Answer: B

5. Glycine is the simplest amino acid because it has
A) No amino group
B) Hydrogen as side chain
C) No carboxyl group
D) Sulfur atom
Answer: B
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10.

Amino acids containing sulfur are
A) Lysine and arginine

B) Methionine and cysteine

C) Phenylalanine and tyrosine

D) Glycine and alanine

Answer: B

Branched-chain amino acids include

A) Glycine, alanine, serine

B) Valine, leucine, isoleucine
C) Aspartate, glutamate, lysine
D) Histidine, arginine, proline
Answer: B

Phenylalanine is classified as
A) Aromatic amino acid

B) Acidic amino acid

C) Sulfur-containing amino acid
D) Basic amino acid

Answer: A

Aspartic acid is a/an

A) Basic amino acid

B) Neutral amino acid
C) Acidic amino acid
D) Aromatic amino acid
Answer: C

Arginine contains a

A) Sulfhydryl group
B) Guanidino group
C) Imidazole group

D) Hydroxyl group

Answer: B
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11.

12.

13.

14.

15.

Histidine contains
A) Phenyl group
B) Imidazole ring
C) Sulfur group
D) Indole ring
Answer: B

Tryptophan contains an
A) Imidazole ring

B) Indole ring

C) Sulfhydryl group
D) Carboxamide group
Answer: B

Tyrosine is synthesized from
A) Glycine

B) Phenylalanine

C) Alanine

D) Serine

Answer: B

Non-essential amino acids can be synthesized in the
A) Body

B) Plants only

C) Intestine only

D) Liver only

Answer: A

Amino acids exist as zwitterions because they contain
A) Positive charge only

B) Negative charge only

C) Both positive and negative charges

D) No charge

Answer: C
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Chemical Properties of Amino Acids
16. Amino acids react with acids due to the presence of
A) Carboxyl group
B) Amino group
C) Hydroxyl group
D) Sulfhydryl group
Answer: B

17. Amino acids react with bases due to the presence of
A) Carboxyl group
B) Amino group
C) Peptide bond
D) Sulfur group
Answer: A

18. The pH at which amino acid has no net charge is called
A) pKa
B) Isoelectric point
C) Neutral point
D) Buffer point
Answer: B

19. Peptide bond formation occurs between
A) Two amino groups
B) Two carboxyl groups
C) Amino and carboxyl groups
D) Sulfur groups
Answer: C

20. Ninhydrin test is used to detect
A) Lipids
B) Amino acids
C) Vitamins
D) Carbohydrates
Answer: B
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21.

22.

23.

24.

25.

The peptide bond is a/an
A) Ester bond

B) Amide bond

C) Glycosidic bond

D) Ionic bond

Answer: B

Denaturation affects the

A) Primary structure only

B) Secondary and tertiary structures
C) Amino acid sequence

D) Peptide bond only

Answer: B

The primary structure of proteins refers to
A) Folding pattern

B) Amino acid sequence

C) Helical structure

D) Three-dimensional shape

Answer: B

Alpha-helix is an example of
A) Primary structure

B) Secondary structure

C) Tertiary structure

D) Quaternary structure
Answer: B

Hemoglobin exhibits

A) Primary structure only
B) Secondary structure only
C) Quaternary structure

D) No structure

Answer: C
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Oxidative Deamination

26.

27.

28.

29.

30.

Oxidative deamination involves removal of
A) Carboxyl group

B) Amino group

C) Methyl group

D) Hydroxyl group

Answer: B

The major amino acid undergoing oxidative deamination
is

A) Alanine

B) Glutamate

C) Glycine

D) Serine

Answer: B

Oxidative deamination mainly occurs in the
A) Brain

B) Liver

C) Skin

D) Bone

Answer: B

The enzyme involved in oxidative deamination is
A) Transaminase

B) Glutamate dehydrogenase

C) Decarboxylase

D) Hydrolase

Answer: B

Oxidative deamination produces
A) Ammonia

B) Carbon dioxide

C) ATP only

D) Lactate

Answer: A
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31.

32.

33.

34.

35.

The coenzyme used by glutamate dehydrogenase is

A) NAD+ or NADP+
B) FAD only

C) Biotin

D) ATP

Answer: A

Ammonia formed during deamination is converted into

A) Glucose
B) Urea

C) Lactate
D) Glycogen
Answer: B

Oxidative deamination is important for
A) Amino acid catabolism

B) Fat digestion

C) Glycolysis

D) DNA replication

Answer: A

Glutamate is formed by
A) Decarboxylation

B) Transamination

C) Glycolysis

D) Lipolysis

Answer: B

Excess ammonia is toxic especially to the
A) Skin

B) Brain

C) Bone

D) Teeth

Answer: B
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Decarboxylation of Amino Acids

36.

37.

38.

39.

40.

Decarboxylation involves removal of
A) Amino group

B) Carboxyl group

C) Phosphate group

D) Methyl group

Answer: B

Decarboxylation produces
A) Amines

B) Sugars

C) Fatty acids

D) Ketone bodies
Answer: A

Histidine decarboxylation forms
A) Dopamine

B) Histamine

C) Serotonin

D) Tyramine

Answer: B

Tyrosine decarboxylation helps in synthesis of
A) Histamine

B) Catecholamines

C) Acetylcholine

D) Glycine

Answer: B

Pyridoxal phosphate is a coenzyme for
A) Decarboxylases

B) Lipases

C) Amylases

D) Proteases only

Answer: A
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41.

42.

43.

44,

45.

Serotonin is synthesized from
A) Tyrosine

B) Tryptophan

C) Histidine

D) Glycine

Answer: B

Gamma aminobutyric acid (GABA) is formed from

A) Glutamate
B) Alanine
C) Glycine
D) Lysine
Answer: A

Biogenic amines act mainly as
A) Structural proteins

B) Neurotransmitters

C) Lipids

D) Vitamins

Answer: B

Decarboxylation reactions require vitamin
A) Vitamin C

B) Vitamin B6

C) Vitamin D

D) Vitamin K

Answer: B

Histamine is involved in
A) Blood clotting

B) Allergic reactions

C) Bone formation

D) Glycogen synthesis
Answer: B
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Transamination

46.

47.

48.

49.

50.

Transamination is transfer of
A) Carboxyl group

B) Amino group

C) Methyl group

D) Hydroxyl group

Answer: B

The enzymes catalyzing transamination are
A) Decarboxylases

B) Transaminases

C) Oxidases

D) Hydrolases

Answer: B

ALT stands for

A) Alanine aminotransferase
B) Aspartate aminotransferase
C) Amino lipid transferase

D) Acetyl transferase
Answer: A

AST stands for

A) Aspartate aminotransferase
B) Alanine synthase transferase
C) Amino sugar transferase

D) Acetyl synthase transferase
Answer: A

Pyridoxal phosphate acts as coenzyme for
A) Transamination

B) Glycolysis

C) Lipolysis

D) Glycogenesis

Answer: A
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51.

52.

53.

54.

55.

Transamination mainly occurs in the
A) Liver

B) Kidney

C) Muscle

D) All of the above

Answer: D

Alpha-ketoglutarate commonly accepts amino groups to

form

A) Alanine
B) Glutamate
C) Serine

D) Glycine
Answer: B

Transamination is important in

A) Amino acid synthesis and degradation
B) Lipid digestion

C) DNA synthesis only

D) Glycolysis only

Answer: A

Most amino acids undergo
A) Decarboxylation

B) Transamination

C) Hydrolysis

D) Glycosylation
Answer: B

Elevated AST and ALT levels indicate damage to

A) Bone
B) Liver
C) Skin

D) Teeth
Answer: B
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Transmethylation

56.

57.

58.

59.

60.

Transmethylation involves transfer of
A) Amino group

B) Methyl group

C) Carboxyl group

D) Sulfate group

Answer: B

The major methyl donor in the body is
A) ATP

B) S-adenosyl methionine (SAM)

C) NADH

D) FAD

Answer: B

Methionine plays an important role in
A) Glycolysis

B) Transmethylation

C) Fat digestion

D) Protein denaturation

Answer: B

Creatine synthesis involves
A) Decarboxylation

B) Transmethylation

C) Hydrolysis

D) Oxidation only
Answer: B

Epinephrine synthesis requires
A) Transamination

B) Transmethylation

C) Oxidative deamination

D) Hydrolysis

Answer: B
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Urea Cycle
61. The urea cycle occurs mainly in the
A) Brain
B) Liver
C) Muscle
D) Kidney
Answer: B

62. Urea cycle converts toxic ammonia into
A) Glucose
B) Urea
C) Lactate
D) Glycogen
Answer: B

63. The first compound formed in urea cycle is
A) Citrulline
B) Carbamoyl phosphate
C) Arginine
D) Ornithine
Answer: B

64. Carbamoyl phosphate synthetase I requires
A) ATP
B) Biotin
C) FAD
D) Vitamin C
Answer: A

65. Ornithine combines with carbamoyl phosphate to form
A) Citrulline
B) Arginine
C) Urea
D) Aspartate
Answer: A
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66.

67.

68.

69.

70.

Citrulline combines with aspartate to form
A) Argininosuccinate

B) Urea

C) Omithine

D) Fumarate

Answer: A

Arginase converts arginine into
A) Citrulline

B) Ornithine and urea

C) Aspartate

D) Carbamoyl phosphate
Answer: B

Urea is excreted mainly through
A) Lungs

B) Sweat

C) Urine

D) Saliva

Answer: C

Hyperammonemia results from defect in
A) Glycolysis

B) Urea cycle

C) TCA cycle

D) Lipogenesis

Answer: B

The urea cycle is also called
A) Krebs-Henseleit cycle
B) Cori cycle

C) Glycolytic cycle

D) Pentose phosphate cycle
Answer: A
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Classification of Proteins

71.

72.

73.

74.

75.

Proteins are classified based on
A) Composition and shape

B) Color only

C) Taste only

D) Solubility only

Answer: A

Simple proteins yield only

A) Amino acids on hydrolysis
B) Lipids

C) Carbohydrates

D) Vitamins

Answer: A

Albumin is a

A) Simple protein

B) Conjugated protein
C) Derived protein

D) Fibrous protein only
Answer: A

Conjugated proteins contain

A) Only amino acids

B) Protein plus non-protein part
C) Only carbohydrates

D) Only lipids

Answer: B

Hemoglobin is a

A) Simple protein

B) Conjugated protein
C) Derived protein

D) Fibrous protein
Answer: B
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76.

77.

78.

79.

80.

Fibrous proteins are mainly
A) Structural proteins

B) Transport proteins

C) Storage proteins

D) Enzymes

Answer: A

Collagen is a

A) Globular protein

B) Fibrous protein

C) Conjugated protein only
D) Enzyme

Answer: B

Globular proteins are generally
A) Insoluble

B) Soluble

C) Structural only

D) Fibrous only

Answer: B

Enzymes are mainly
A) Fibrous proteins
B) Globular proteins
C) Lipoproteins

D) Chromoproteins
Answer: B

Glycoproteins contain

A) Protein and carbohydrate
B) Protein and lipid

C) Protein and iron

D) Protein and phosphate
Answer: A
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Protein Biosynthesis
81. Protein synthesis occurs in the
A) Lysosome
B) Ribosome
C) Golgi body
D) Mitochondria only
Answer: B

82. DNA directs protein synthesis through
A) RNA
B) Lipids
C) Carbohydrates
D) Vitamins
Answer: A

83. Messenger RNA carries genetic information from
A) Cytoplasm to nucleus
B) DNA to ribosome
C) Ribosome to nucleus
D) Mitochondria to lysosome
Answer: B

84. Transfer RNA transports
A) Lipids
B) Amino acids
C) Carbohydrates
D) Vitamins
Answer: B

85. Ribosomal RNA forms part of
A) DNA
B) Ribosome
C) Lysosome
D) Golgi body
Answer: B
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86.

87.

88.

&9.

90.

Translation is the process of

A) DNA replication

B) Protein synthesis from mRNA
C) RNA synthesis

D) Lipid synthesis

Answer: B

The genetic code is read in groups of

A) One nucleotide
B) Two nucleotides
C) Three nucleotides
D) Four nucleotides
Answer: C

A codon specifies
A) One amino acid
B) One lipid

C) One vitamin

D) One carbohydrate
Answer: A

AUG is the start codon coding for
A) Glycine

B) Methionine

C) Valine

D) Serine

Answer: B

The stop codons are
A) AUG only

B) UAA, UAG, UGA
C) GCU, GCC

D) AAA, AAG
Answer: B
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91.

92.

93.

94.

95.

Peptide bond formation during translation occurs in
A) Nucleus

B) Ribosome

C) Golgi body

D) Lysosome

Answer: B

Energy for protein synthesis is mainly provided by
A) ATP and GTP

B) NADH only

C) FADH?2 only

D) Oxygen only

Answer: A

The sequence of amino acids in protein is determined by
A) DNA sequence

B) Lipid content

C) Vitamins

D) Minerals

Answer: A

Transcription is synthesis of
A) DNA from RNA

B) RNA from DNA

C) Protein from RNA

D) Lipid from glucose
Answer: B

Aminoacyl tRNA synthetase helps in
A) DNA replication

B) Attachment of amino acids to tRNA
C) Glycolysis

D) Urea formation

Answer: B
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Protein Metabolism
96. The end product of protein digestion is
A) Fatty acids
B) Amino acids
C) Monosaccharides
D) Glycerol
Answer: B

97. Nitrogen balance is positive during
A) Starvation
B) Growth
C) Severe illness
D) Protein deficiency
Answer: B

98. Kwashiorkor is caused mainly by deficiency of
A) Carbohydrates
B) Proteins
C) Vitamins
D) Minerals
Answer: B

99. Marasmus results from deficiency of
A) Protein only
B) Total calorie intake
C) Vitamins only
D) Iron only
Answer: B

100.The main nitrogenous waste product in humans is
A) Ammonia
B) Uric acid
C) Urea
D) Creatinine
Answer: C
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5 MARKS

. Define proteins and amino acids.

. Classify amino acids with examples.
. Explain chemical properties of amino acids.

. Write a short note on amino and carboxyl groups.
. Define oxidative deamination.

. Explain transamination.

. Define decarboxylation.

. Write a short note on transmethylation.
. Explain urea cycle briefly.

. Define protein metabolism.

. Classification of proteins.

. Simple proteins with examples.

. Conjugated proteins with examples.
. Derived proteins.

. Define protein biosynthesis.

. Role of mRNA in protein synthesis.
. Role of tRNA in protein synthesis.

. Role of ribosomes.

. Explain peptide bond formation.

. Define nitrogen balance.

. Positive and negative nitrogen balance.

. Role of liver in protein metabolism.
. Explain amino acid pool.

. Protein digestion and absorption.

. Importance of proteins in diet.
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10 MARKS

. Classify amino acids in detail.

. Explain structure and properties of amino acids.
. Describe chemical properties of amino acids.

. Explain amino and carboxyl groups in detail.

. Explain oxidative deamination with diagram.

. Describe transamination process.

. Explain decarboxylation of amino acids.

. Write an essay on transmethylation.

. Explain urea cycle in detail.

. Describe steps of urea cycle with diagram.

. Discuss importance of urea cycle.

. Explain classification of proteins.

. Describe simple, conjugated, and derived proteins.
. Explain protein biosynthesis in detail.

. Describe transcription process.

. Explain translation process.

. Discuss genetic code.

. Explain role of enzymes in protein metabolism.
. Discuss nitrogen balance.

. Explain protein digestion and absorption.

. Describe metabolism of amino acids.

. Explain glucogenic and ketogenic amino acids.
. Discuss protein-energy malnutrition.

. Explain regulation of protein metabolism.

. Describe amino acid metabolism pathways.

. Explain role of liver in protein metabolism.

. Discuss detoxification of ammonia.

. Explain protein structure levels.

. Describe importance of proteins in human body.
. Explain disorders of protein metabolism.

. Write an essay on overall protein metabolism.
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UNIT-4

Classification of Fatty Acids
1. Fatty acids are classified based on
A) Color
B) Solubility
C) Chain length and saturation
D) Taste
Answer: C

2. A fatty acid containing no double bonds is called
A) Unsaturated fatty acid
B) Saturated fatty acid
C) Essential fatty acid
D) Volatile fatty acid
Answer: B

3. Oleic acid is a
A) Saturated fatty acid
B) Polyunsaturated fatty acid
C) Monounsaturated fatty acid
D) Short-chain fatty acid
Answer: C

4. Linoleic acid belongs to the group of
A) Omega-3 fatty acids
B) Omega-6 fatty acids
C) Saturated fatty acids
D) Trans fats
Answer: B
5. Fatty acids with more than one double bond are called
A) Saturated fatty acids
B) Monoglycerides
C) Polyunsaturated fatty acids
D) Steroids
Answer: C
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Butyric acid is a

A) Long-chain fatty acid

B) Medium-chain fatty acid
C) Short-chain fatty acid

D) Polyunsaturated fatty acid
Answer: C

Palmitic acid contains
A) 12 carbons

B) 14 carbons

C) 16 carbons

D) 18 carbons
Answer: C

Stearic acid is a

A) Saturated fatty acid
B) Unsaturated fatty acid
C) Essential fatty acid
D) Branched fatty acid
Answer: A

Arachidonic acid contains
A) One double bond

B) Two double bonds

C) Four double bonds

D) No double bonds
Answer: C

. Omega-3 fatty acids have the first double bond at
A) Third carbon from methyl end

B) Third carbon from carboxyl end

C) Sixth carbon

D) Ninth carbon

Answer: A
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11.

12.

13.

14.

15.

Lauric acid has
A) 10 carbons
B) 12 carbons
C) 14 carbons
D) 16 carbons
Answer: B

Fatty acids are amphipathic because they contain
A) Only hydrophobic group

B) Only hydrophilic group

C) Both hydrophilic and hydrophobic groups

D) Amino group

Answer: C

Trans fatty acids are formed mainly during
A) Hydrolysis

B) Hydrogenation

C) Oxidation

D) Fermentation

Answer: B

Unsaturated fatty acids are usually
A) Solid at room temperature

B) Liquid at room temperature

C) Colorless gases

D) Insoluble in lipids

Answer: B

Essential fatty acids cannot be synthesized because
humans lack

A) Lipase

B) Desaturase enzymes

C) Pepsin

D) ATP

Answer: B
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Biosynthesis of Fatty Acids

16.

17.

18.

19.

20.

Fatty acid synthesis mainly occurs in the
A) Nucleus

B) Mitochondria

C) Cytoplasm

D) Lysosome

Answer: C

The major site of fatty acid synthesis is
A) Brain

B) Liver

C) Bone

D) Skin

Answer: B

The precursor for fatty acid synthesis is
A) Acetyl-CoA

B) Lactate

C) Pyruvate

D) Glycerol

Answer: A

Acetyl-CoA is transported from mitochondria to
cytoplasm as

A) Citrate

B) Lactate

C) Succinate

D) Oxaloacetate

Answer: A

The rate-limiting enzyme in fatty acid synthesis is
A) Lipoprotein lipase

B) Acetyl-CoA carboxylase

C) Hormone-sensitive lipase

D) Thiokinase

Answer: B
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21.

22.

23.

24.

25.

Acetyl-CoA carboxylase converts acetyl-CoA into
A) Malonyl-CoA

B) Citrate

C) Pyruvate

D) Acetoacetate

Answer: A

The coenzyme required for acetyl-CoA carboxylase is
A) Niacin

B) Biotin

C) Riboflavin

D) Pyridoxine

Answer: B

Fatty acid synthase complex synthesizes mainly
A) Oleic acid

B) Linoleic acid

C) Palmitic acid

D) Stearic acid

Answer: C

NADPH required for fatty acid synthesis is mainly
produced from

A) Glycolysis

B) TCA cycle

C) Pentose phosphate pathway

D) Urea cycle

Answer: C

Malonyl-CoA provides
A) One carbon unit

B) Two carbon units
C) Three carbon units
D) Four carbon units
Answer: B
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26.

27.

28.

29.

30.

Fatty acid synthesis requires
A) ATP and NADPH

B) ATP only

C) NADH only

D) FAD only

Answer: A

Insulin stimulates

A) Lipolysis

B) Fatty acid synthesis
C) Ketogenesis

D) Beta oxidation
Answer: B

Glucagon inhibits

A) Lipolysis

B) Fatty acid oxidation
C) Fatty acid synthesis
D) Ketogenesis
Answer: C

The growing fatty acid chain is attached to

A) ACP
B) DNA
C) RNA
D) Albumin
Answer: A

Fatty acid synthesis occurs in the fed state because of

high

A) Glucagon
B) Cortisol
C) Insulin

D) Adrenaline
Answer: C
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Beta-Oxidation of Saturated Fatty Acids
31. Beta-oxidation occurs in the
A) Cytoplasm
B) Mitochondria
C) Ribosome
D) Golgi body
Answer: B

32. The first step in beta-oxidation is
A) Reduction
B) Activation of fatty acid
C) Decarboxylation
D) Phosphorylation
Answer: B

33. Fatty acid activation requires
A) ATP
B) GTP
C) CTP
D) UTP
Answer: A

34. Activated fatty acid is called
A) Acyl-CoA
B) Malonyl-CoA
C) Acetyl-CoA
D) Citrate
Answer: A

35. Carnitine is required for transport of
A) Glucose
B) Amino acids
C) Long-chain fatty acids
D) Cholesterol
Answer: C
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36.

37.

38.

39.

40.

The enzyme involved in mitochondrial transport is
A) Carnitine acyltransferase

B) Hexokinase

C) Lipase

D) Isomerase

Answer: A

Each cycle of beta-oxidation removes
A) One carbon

B) Two carbons

C) Three carbons

D) Four carbons

Answer: B

Beta-oxidation produces
A) Acetyl-CoA

B) NADH

C) FADH2

D) All of the above
Answer: D

Palmitic acid yields how many acetyl-CoA molecules?

A)4

B) 6

(O R

D) 10
Answer: C

The complete oxidation of palmitic acid yields
approximately

A) 38 ATP

B) 50 ATP

C) 106 ATP

D) 200 ATP

Answer: C
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41.

42.

43.

44,

45.

The first oxidation step uses
A) NAD+

B) FAD

C) ATP

D) Biotin

Answer: B

The second oxidation step uses
A)NAD+

B) FAD

C) ATP

D) Coenzyme A

Answer: A

Beta-oxidation is increased during
A) Fed state

B) Starvation

C) High insulin levels

D) Sleep

Answer: B

Malonyl-CoA inhibits
A) Glycolysis

B) Carnitine shuttle
C) TCA cycle

D) Ketogenesis
Answer: B

Deficiency of carnitine impairs
A) Protein synthesis

B) Fatty acid oxidation

C) Glycolysis

D) Glycogenesis

Answer: B
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Ketone Bodies
46. Ketone bodies are synthesized in the
A) Kidney
B) Muscle
C) Liver
D) Brain
Answer: C

47. Ketogenesis occurs mainly in
A) Cytoplasm
B) Mitochondria
C) Nucleus
D) Ribosomes
Answer: B

48. The major ketone bodies are
A) Acetoacetate and beta-hydroxybutyrate
B) Lactate and pyruvate
C) Citrate and succinate
D) Oxaloacetate and fumarate
Answer: A

49. Acetone is formed from
A) Acetoacetate
B) Pyruvate
C) Citrate
D) Lactate
Answer: A

50. Ketone bodies are produced excessively during
A) Feeding
B) Starvation
C) High carbohydrate intake
D) Exercise only
Answer: B
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51.

52.

53.

54.

55.

The brain can utilize ketone bodies during
A) Fed state

B) Prolonged fasting

C) Digestion

D) Sleep only

Answer: B

Ketone bodies are synthesized from
A) Amino acids

B) Acetyl-CoA

C) Glucose

D) Lactate

Answer: B

Diabetic ketoacidosis is common in
A) Type 1 diabetes mellitus

B) Hypertension

C) Anemia

D) Rickets

Answer: A

Fruity odor of breath in ketoacidosis is due to
A) Acetoacetate

B) Acetone

C) Lactate

D) Citrate

Answer: B

The liver cannot utilize ketone bodies because it lacks
A) Thiophorase

B) Hexokinase

C) Lipase

D) ATP synthase

Answer: A
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Essential Fatty Acids
56. Essential fatty acids are required for
A) Cell membrane structure
B) Growth
C) Prostaglandin synthesis
D) All of the above
Answer: D

57. Linoleic acid is an
A) Omega-6 fatty acid
B) Omega-3 fatty acid
C) Saturated fatty acid
D) Trans fatty acid
Answer: A

58. Alpha-linolenic acid is an
A) Omega-9 fatty acid
B) Omega-3 fatty acid
C) Saturated fatty acid
D) Steroid
Answer: B

59. Arachidonic acid is synthesized from
A) Oleic acid
B) Linoleic acid
C) Stearic acid
D) Palmitic acid
Answer: B

60. Deficiency of essential fatty acids may cause
A) Dermatitis
B) Poor growth
C) Hair loss
D) All of the above
Answer: D
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61.

62.

63.

64.

65.

Fish oil is rich in

A) Saturated fatty acids
B) Omega-3 fatty acids
C) Trans fats

D) Cholesterol only
Answer: B

EPA and DHA belong to
A) Omega-3 fatty acids
B) Omega-6 fatty acids
C) Saturated fats

D) Trans fats

Answer: A

Essential fatty acids help in
A) Blood clotting regulation
B) Brain development

C) Inflammation control

D) All of the above
Answer: D

Humans cannot synthesize double bonds beyond carbon
A)3

B) 6

o9

D) 12

Answer: C

Vegetable oils are rich sources of
A) Essential fatty acids

B) Cholesterol

C) Glycogen

D) Ketone bodies

Answer: A
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Lipoproteins — Classification and Functions
66. Lipoproteins transport
A) Proteins only
B) Lipids in blood
C) Vitamins only
D) Minerals only
Answer: B

67. The major lipoproteins are classified based on
A) Color
B) Density
C) Taste
D) Shape
Answer: B

68. Chylomicrons mainly transport
A) Endogenous triglycerides
B) Dietary triglycerides
C) Cholesterol only
D) Proteins
Answer: B

69. VLDL isrich in
A) Protein
B) Cholesterol
C) Endogenous triglycerides
D) Phospholipids
Answer: C

70. LDL is known as
A) Good cholesterol
B) Bad cholesterol
C) Neutral cholesterol
D) Protective cholesterol
Answer: B
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71.

72.

73.

74.

75.

HDL is known as

A) Bad cholesterol

B) Harmful cholesterol
C) Good cholesterol
D) Storage cholesterol
Answer: C

HDL helps in

A) Reverse cholesterol transport
B) Fat digestion

C) Ketone synthesis

D) Glucose transport

Answer: A

The major apoprotein of HDL is
A) Apo A-1

B) Apo B-100

C) Apo C-II

D) Apo E

Answer: A

LDL delivers cholesterol mainly to

A) Liver only

B) Peripheral tissues
C) Intestine only

D) Kidney only
Answer: B

Chylomicrons are synthesized in the

A) Liver

B) Muscle

C) Intestinal mucosa
D) Kidney

Answer: C
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76.

77.

78.

79.

80.

Lipoprotein lipase hydrolyzes
A) Cholesterol

B) Triglycerides

C) Phospholipids

D) Ketone bodies

Answer: B

Apo C-II activates

A) Lecithin cholesterol acyltransferase
B) Lipoprotein lipase

C) Hexokinase

D) Pyruvate kinase

Answer: B

HDL contains high amounts of
A) Protein

B) Triglycerides

C) Carbohydrates

D) Glycogen

Answer: A

LDL receptors recognize
A) Apo A-1

B) Apo B-100

C) Apo C-II

D) ApoD

Answer: B

Elevated LDL levels increase risk of
A) Rickets

B) Atherosclerosis

C) Scurvy

D) Anemia

Answer: B
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Lipid Metabolism

81.

82.

&3.

84.

85.

The storage form of fat in the body is
A) Cholesterol

B) Triglycerides

C) Phospholipids

D) Glycogen

Answer: B

Adipose tissue stores energy mainly as
A) Protein

B) Glycogen

C) Triglycerides

D) Cholesterol

Answer: C

Hormone-sensitive lipase is activated by
A) Insulin

B) Glucagon

C) Glucose

D) Biotin

Answer: B

Lipolysis means

A) Fat synthesis

B) Fat breakdown

C) Protein breakdown
D) Glycogen synthesis
Answer: B

Cholesterol is synthesized mainly in the
A) Liver

B) Bone

C) Skin

D) Muscle

Answer: A
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86.

87.

88.

&9.

90.

The precursor of steroid hormones is
A) Glucose

B) Cholesterol

C) Protein

D) Lactate

Answer: B

Bile acids are synthesized from
A) Ketone bodies

B) Cholesterol

C) Glycogen

D) Triglycerides

Answer: B

Excess carbohydrate is converted into
A) Protein

B) Fat

C) Vitamins

D) Minerals

Answer: B

The enzyme responsible for triglyceride breakdown in
adipose tissue is

A) Hormone-sensitive lipase

B) Pepsin

C) Trypsin

D) Hexokinase

Answer: A

Fatty liver occurs due to accumulation of
A) Protein

B) Triglycerides

C) Glycogen

D) Minerals

Answer: B
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91.

92.

93.

94.

95.

Beta oxidation is an example of
A) Anabolism

B) Catabolism

C) Replication

D) Translation

Answer: B

Lipogenesis means

A) Fat breakdown

B) Fat synthesis

C) Ketone formation

D) Cholesterol transport
Answer: B

The major source of energy during prolonged fasting is
A) Glycogen

B) Fatty acids

C) Vitamins

D) Minerals

Answer: B

The transport form of fatty acids in blood is bound to
A) Hemoglobin

B) Albumin

C) Globulin

D) Fibrinogen

Answer: B

Excess ketone bodies in blood cause
A) Alkalosis

B) Acidosis

C) Hypertension

D) Polycythemia

Answer: B
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96.

97.

98.

99.

The committed step in fatty acid synthesis is formation
of

A) Citrate

B) Malonyl-CoA

C) Acetyl-CoA

D) Pyruvate

Answer: B

Carnitine deficiency affects transport of
A) Glucose

B) Amino acids

C) Long-chain fatty acids

D) Vitamins

Answer: C

HDL is protective against
A) Scurvy

B) Atherosclerosis

C) Anemia

D) Diabetes insipidus
Answer: B

Ketone bodies are water soluble forms of
A) Carbohydrates

B) Lipids

C) Proteins

D) Vitamins

Answer: B

100.The end product of complete beta-oxidation is

A) Lactate

B) Acetyl-CoA
C) Pyruvate

D) Glucose
Answer: B
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5 MARK

. Define lipids and explain their general properties.

. Classify lipids with suitable examples.

. Classify fatty acids based on saturation.

. Differentiate between saturated and unsaturated fatty acids.
. Define essential fatty acids with examples.

. Explain the functions of essential fatty acids.

. Write a short note on lipid metabolism.

. Define beta-oxidation of fatty acids.

. Explain the significance of beta-oxidation.

. Write a short note on fatty acid biosynthesis.

. Define lipogenesis and its importance.

. Write a short note on ketone bodies.

. Explain the formation of ketone bodies.

. Define ketosis and mention its causes.

. Write a short note on lipoproteins.

. Classify lipoproteins with examples.

. Explain the functions of HDL.

. Explain the functions of LDL.

. Write a short note on VLDL.

. Explain the role of chylomicrons in fat transport.

. Write a short note on cholesterol.

. Explain the functions of lipids in the human body.

. Write a short note on lipid digestion and absorption.
. Explain the role of bile in fat digestion.

. Discuss the importance of lipids in human nutrition.
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10 MARK
1. Classify lipids and explain their properties in detail.
2. Explain the classification of fatty acids with suitable examples.
3. Describe saturated and unsaturated fatty acids and their
differences.
4. Explain essential fatty acids and discuss their functions.
5. Describe the biosynthesis of fatty acids in detail.
6. Explain the steps involved in fatty acid synthesis.
7. Describe beta-oxidation of saturated fatty acids in detail.
8. Explain the steps of beta-oxidation with suitable diagrams.
9. Discuss the energy yield from beta-oxidation of fatty acids.
10. Explain the formation and utilization of ketone bodies.
11. Write an essay on ketone bodies and their significance.
12. Discuss ketosis and its causes and effects.
13. Explain lipid metabolism in detail.
14. Describe the digestion and absorption of lipids.
15. Explain the role of bile and pancreatic enzymes in fat
digestion.
16. Describe the classification of lipoproteins.
17. Explain the structure and functions of lipoproteins.
18. Discuss HDL and LDL in detail and their clinical
significance.
19. Explain the role of VLDL and chylomicrons in lipid
transport.
20. Discuss the metabolism and functions of cholesterol.
21. Explain the hormonal regulation of lipid metabolism.
22. Describe the role of insulin and glucagon in fat metabolism.
23. Explain the carnitine shuttle mechanism in detail.
24. Describe the transport of fatty acids into mitochondria.
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UNIT-V

Integration of Carbohydrate, Protein and Lipid Metabolism

1.

Metabolism refers to

A) Digestion only

B) Sum of all chemical reactions in the body
C) Blood circulation

D) Excretion only

Answer: B

Carbohydrates, proteins and lipids are collectively called
A) Micronutrients

B) Macronutrients

C) Minerals

D) Electrolytes

Answer: B

The central molecule linking carbohydrate, protein and
lipid metabolism is

A) Glucose

B) Acetyl-CoA

C) Lactate

D) Glycogen

Answer: B

Excess carbohydrates are converted into
A) Vitamins

B) Proteins

C) Fats

D) Minerals

Answer: C

Amino acids can enter the TCA cycle after conversion
into

A) Keto acids

B) Vitamins

C) Fatty acids only

D) Glycogen only

Answer: A
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10.

11.

Glucose can be synthesized from amino acids by
A) Glycolysis

B) Glycogenesis

C) Gluconeogenesis

D) Lipogenesis

Answer: C

Fatty acids are broken down by
A) Glycolysis

B) Beta oxidation

C) Glycogenesis

D) Transamination

Answer: B

Acetyl-CoA enters the

A) Glycolytic pathway

B) TCA cycle

C) Urea cycle

D) Pentose phosphate pathway
Answer: B

During starvation, energy is mainly obtained from
A) Vitamins

B) Lipids

C) Minerals

D) Water

Answer: B

The liver plays a major role in
A) Integration of metabolism
B) Bone formation only

C) Vision only

D) Hearing only

Answer: A

Glycogen stored in liver helps maintain
A) Blood pressure

B) Blood glucose level

C) Body temperature

D) Bone density

Answer: B
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12.

13.

14.

15.

16.

17.

Amino acids used for glucose synthesis are called
A) Ketogenic amino acids

B) Glucogenic amino acids

C) Aromatic amino acids

D) Sulfur amino acids

Answer: B

Ketone bodies are formed mainly from
A) Amino acids

B) Fatty acids

C) Vitamins

D) Minerals

Answer: B

The TCA cycle is the common pathway for metabolism
of

A) Carbohydrates only

B) Lipids only

C) Proteins only

D) Carbohydrates, proteins and fats

Answer: D

Protein metabolism produces nitrogenous waste mainly
in the form of

A) Ammonia only

B) Urea

C) Carbon dioxide

D) Glucose

Answer: B

During prolonged fasting, the brain utilizes

A) Glycogen only

B) Ketone bodies

C) Lactate only

D) Amino acids only

Answer: B

Excess amino acids are not stored because they are
A) Excreted directly

B) Converted into glucose or fat

C) Destroyed immediately

D) Insoluble

Answer: B
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18. Lipogenesis means
A) Fat breakdown
B) Fat synthesis
C) Protein synthesis
D) Glycogen synthesis
Answer: B

19. Glycogenolysis is the breakdown of
A) Protein
B) Glycogen
C) Fat
D) DNA
Answer: B

20. Integration of metabolism helps maintain
A) Homeostasis
B) Body color
C) Hair growth only
D) Bone shape only
Answer: A

Hormonal Regulation of Carbohydrate, Protein and Fat
Metabolism

21. The hormone that lowers blood glucose is
A) Glucagon
B) Insulin
C) Cortisol
D) Adrenaline
Answer: B

22. Insulin is secreted by
A) Alpha cells
B) Beta cells
C) Delta cells
D) Acinar cells
Answer: B

23. Insulin promotes
A) Glycogenesis
B) Lipogenesis
C) Protein synthesis
D) All of the above
Answer: D
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24,

25.

26.

27.

28.

29.

Glucagon increases blood glucose by stimulating

A) Glycogenesis
B) Glycolysis

C) Glycogenolysis
D) Lipogenesis
Answer: C

Glucagon is secreted by
A) Beta cells

B) Alpha cells

C) Acinar cells

D) Delta cells

Answer: B

Adrenaline stimulates

A) Glycogen breakdown
B) Fat breakdown

C) Increased blood glucose
D) All of the above
Answer: D

Cortisol promotes

A) Protein synthesis only
B) Gluconeogenesis

C) Glycogenesis only

D) Insulin secretion
Answer: B

Growth hormone increases
A) Protein synthesis

B) Lipolysis

C) Blood glucose

D) All of the above
Answer: D

Lipolysis is stimulated by
A) Insulin

B) Glucagon

C) Cortisol

D) Both B and C
Answer: D
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30.

31.

32.

33.

34.

35.

Insulin inhibits

A) Glycogenesis

B) Lipogenesis

C) Lipolysis

D) Protein synthesis
Answer: C

Thyroid hormones increase
A) Basal metabolic rate

B) Protein breakdown only
C) Fat synthesis only

D) Glycogen synthesis only
Answer: A

Diabetes mellitus occurs due to deficiency or resistance
to

A) Glucagon

B) Insulin

C) Cortisol

D) Thyroxine

Answer: B

Insulin promotes uptake of glucose by
A) Muscle and adipose tissue

B) Bone only

C) Skin only

D) Hair follicles only

Answer: A

Cortisol is known as a

A) Hypoglycemic hormone
B) Stress hormone

C) Growth factor only

D) Digestive hormone
Answer: B

During fasting, glucagon levels are
A) Increased

B) Decreased

C) Unchanged

D) Absent

Answer: A
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Structural Components and Functions of Nucleic Acids
36. Nucleic acids are polymers of
A) Amino acids
B) Fatty acids
C) Nucleotides
D) Monosaccharides
Answer: C

37. A nucleotide consists of
A) Sugar, base and phosphate
B) Amino acid and phosphate
C) Fatty acid and sugar
D) Protein and lipid
Answer: A

38. The sugar present in DNA is
A) Ribose
B) Deoxyribose
C) Fructose
D) Glucose
Answer: B

39. The sugar present in RNA is
A) Deoxyribose
B) Ribose
C) Fructose
D) Galactose
Answer: B

40. Purine bases are
A) Cytosine and thymine
B) Adenine and guanine
C) Uracil and thymine
D) Cytosine and uracil
Answer: B

41. Pyrimidine bases are
A) Adenine and guanine
B) Cytosine, thymine and uracil
C) Adenine and thymine
D) Guanine and uracil
Answer: B
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42.

43.

44,

45.

46.

47.

DNA stands for

A) Deoxyribonucleic acid
B) Dinucleic acid

C) Double nucleic acid

D) Deoxy nucleoprotein acid
Answer: A

RNA stands for

A) Ribo nucleic amino acid
B) Ribonucleic acid

C) Reduced nucleic acid
D) Ribosomal amino acid
Answer: B

The main function of DNA is
A) Protein digestion

B) Genetic information storage
C) ATP production

D) Fat synthesis

Answer: B

RNA mainly functions in
A) Protein synthesis

B) Fat storage

C) Glycogen breakdown
D) Bone formation
Answer: A

Nucleotides are linked by
A) Peptide bonds

B) Phosphodiester bonds
C) Hydrogen bonds

D) Ester bonds

Answer: B

Chargaff’s rule states that in DNA

A)A=Tand G=C
B) A=G only

C) T=C only
D)A=U
Answer: A
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48.

49.

50.

DNA replication is
A) Conservative

B) Semi-conservative
C) Dispersive only
D) Random

Answer: B

Watson and Crick proposed the structure of

A) Protein

B) DNA double helix
C) RNA

D) Glycogen
Answer: B

Hydrogen bonds hold together
A) Amino acids

B) DNA strands

C) Fatty acids

D) Peptide chains

Answer: B

Structure of DNA and RNA Types & Functions

51.

52.

53.

DNA is usually

A) Single stranded
B) Double stranded
C) Triple stranded
D) Circular only
Answer: B

RNA is generally

A) Double stranded

B) Single stranded

C) Triple stranded

D) Protein bound only
Answer: B

Messenger RNA carries information from
A) Ribosome to DNA

B) DNA to ribosome

C) Cytoplasm to nucleus

D) Mitochondria to lysosome
Answer: B
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54.

55.

56.

57.

58.

59.

Transfer RNA transports
A) DNA

B) Amino acids

C) Lipids

D) Vitamins

Answer: B

Ribosomal RNA forms part of
A) Chromosomes

B) Ribosomes

C) Lysosomes

D) Mitochondria only
Answer: B

The codon is present on
A) DNA

B) mRNA

C) tRNA

D) rRNA

Answer: B

The anticodon is present on
A) DNA

B) mRNA

C) tRNA

D) rRNA

Answer: C

Uracil is present in

A) DNA only

B) RNA only

C) Both DNA and RNA
D) Proteins

Answer: B

Thymine is present in
A) DNA

B) RNA

C) Both DNA and RNA
D) Proteins

Answer: A
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60.

61.

62.

63.

64.

65.

The site of protein synthesis is
A) Nucleus

B) Ribosome

C) Lysosome

D) Golgi body

Answer: B

Transcription is synthesis of
A) Protein from RNA

B) RNA from DNA

C) DNA from RNA

D) Lipid from glucose
Answer: B

Translation is synthesis of
A) DNA from RNA

B) Protein from mRNA
C) RNA from DNA

D) Glucose from glycogen
Answer: B

The genetic code is read in groups of
A) One base

B) Two bases

C) Three bases

D) Four bases

Answer: C

AUG is the

A) Stop codon

B) Start codon

C) Anticodon

D) Mutation codon
Answer: B

Stop codons include
A)UAA, UAG and UGA
B) AUG and UAA

C) GCU and GCC

D) AAA and AAG
Answer: A
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Recombinant DNA Technology
66. Recombinant DNA technology involves
A) Protein digestion
B) Combining DNA from different sources
C) Fat metabolism
D) RNA breakdown
Answer: B

67. Enzymes used to cut DNA are called
A) Ligases
B) Restriction endonucleases
C) Polymerases
D) Helicases
Answer: B

68. DNA ligase joins
A) Amino acids
B) DNA fragments
C) Fatty acids
D) Sugars
Answer: B

69. Plasmids are commonly used as
A) Hormones
B) Vectors
C) Enzymes
D) Vitamins
Answer: B

70. Recombinant DNA technology is used in production of
A) Human insulin
B) Growth hormone
C) Vaccines
D) All of the above
Answer: D
71. A vector is used to
A) Digest DNA
B) Carry foreign DNA into host cell
C) Destroy RNA
D) Produce ATP
Answer: B
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72.

73.

74.

75.

Genetic engineering is another term for
A) Glycolysis

B) Recombinant DNA technology

C) Lipolysis

D) Glycogenesis

Answer: B

PCR stands for

A) Protein chain reaction

B) Polymerase chain reaction
C) Phosphate chain reaction
D) Peptide chain reaction
Answer: B

PCR is used to

A) Amplify DNA
B) Digest proteins
C) Break lipids

D) Synthesize ATP
Answer: A

Biotechnology combines principles of
A) Biology and technology

B) Physics and chemistry only

C) Mathematics only

D) Astronomy only

Answer: A

Xenobiotics

76.

77.

Xenobiotics are

A) Natural body compounds

B) Foreign chemical substances
C) Amino acids

D) Vitamins

Answer: B

Drugs and pesticides are examples of
A) Hormones

B) Xenobiotics

C) Enzymes

D) Coenzymes

Answer: B
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78.

79.

80.

81.

82.

83.

Detoxification of xenobiotics mainly occurs in the
A) Heart

B) Liver

C) Bone

D) Teeth

Answer: B

Cytochrome P450 enzymes participate in
A) Protein synthesis

B) Xenobiotic metabolism

C) Glycolysis

D) DNA replication

Answer: B

Biotransformation converts xenobiotics into
A) More toxic compounds only

B) Water-soluble forms for excretion

C) Glycogen

D) ATP

Answer: B

Phase I reactions include
A) Oxidation

B) Reduction

C) Hydrolysis

D) All of the above
Answer: D

Phase Il reactions involve
A) Conjugation

B) DNA replication

C) Glycolysis

D) Lipolysis

Answer: A

Glucuronidation is an example of
A) Phase I reaction

B) Phase II reaction

C) Glycolysis

D) Protein synthesis

Answer: B
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84. Xenobiotics may cause

&5.

A) Toxicity

B) Cancer

C) Liver damage
D) All of the above
Answer: D

Smoking introduces many
A) Vitamins

B) Xenobiotics

C) Hormones

D) Amino acids

Answer: B

Nutrigenomics

86.

87.

8.

&9.

Nutrigenomics studies interaction between
A) Nutrients and genes

B) Lipids and hormones

C) Proteins and minerals

D) DNA and ATP only

Answer: A

Nutrigenomics helps in understanding
A) Personalized nutrition

B) Genetic influence on diet

C) Disease prevention

D) All of the above

Answer: D

Nutrients can influence

A) Gene expression

B) DNA sequence only

C) Blood group only

D) Eye color only

Answer: A

Nutritional genomics includes
A) Nutrigenomics and nutrigenetics
B) Glycolysis

C) Lipogenesis

D) Protein denaturation
Answer: A
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90.

91.

92.

93.

94.

95.

Nutrigenetics studies

A) Effect of nutrients on genes

B) Effect of genetic variation on nutrient response
C) Protein synthesis only

D) ATP formation only

Answer: B

Folate deficiency may affect
A) DNA synthesis

B) Gene expression

C) Cell division

D) All of the above
Answer: D

Omega-3 fatty acids may influence genes related to
A) Inflammation

B) Protein digestion

C) Bone fracture

D) Vision only

Answer: A

Nutrigenomics may help prevent
A) Obesity

B) Diabetes

C) Cardiovascular diseases

D) All of the above

Answer: D

Epigenetics involves changes in

A) DNA sequence only

B) Gene expression without altering DNA sequence
C) Amino acid sequence only

D) ATP synthesis only

Answer: B

DNA methylation is an example of
A) Epigenetic modification

B) Glycolysis

C) Lipolysis

D) Protein digestion

Answer: A
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96.

97.

98.

99.

The hereditary material in most organisms is
A) RNA

B) DNA

C) Protein

D) Lipid

Answer: B

Ribosomes are composed of
A) DNA and protein

B) RNA and protein

C) Lipid and protein

D) Carbohydrate and lipid
Answer: B

The major site of xenobiotic metabolism is
A) Liver

B) Brain

C) Heart

D) Skin

Answer: A

Integration of metabolism is regulated mainly by
A) Hormones and enzymes

B) Vitamins only

C) Minerals only

D) Water only

Answer: A

100.Personalized nutrition based on genetic makeup is a

concept of

A) Glycolysis

B) Nutrigenomics
C) Lipogenesis

D) Transamination
Answer: B
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Nk v =

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

5 MARKS
Explain glycolysis briefly.
Describe the TCA cycle.
Explain glycogenesis and glycogenolysis.
Write short notes on gluconeogenesis.
Explain B-oxidation of fatty acids.
Describe ketone body formation.
Explain hormonal regulation of carbohydrate
metabolism.
Discuss insulin and glucagon functions.
Explain protein digestion and absorption.
Describe the urea cycle.
Explain integration of carbohydrate and lipid
metabolism.
Write short notes on lipoproteins.
Explain the structure of DNA.
Describe types and functions of RNA.
Explain DNA replication.
Discuss transcription and translation.
Explain recombinant DNA technology.
Write short notes on PCR.
Explain xenobiotics and detoxification.
Discuss the concept of nutrigenomics.
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13.

14.

15.

16.

17.
18.

19.

20.

10 MARKS
Explain the integration of carbohydrate, lipid, and
protein metabolism with a neat diagram.
Discuss hormonal regulation of carbohydrate
metabolism in detail.
Explain lipid metabolism and its regulation.
Describe protein metabolism and the urea cycle in detail.
Explain glycolysis, TCA cycle, and oxidative
phosphorylation.
Discuss gluconeogenesis and glycogen metabolism.
Explain the structure and functions of DNA.
Describe DNA replication and repair mechanisms.
Explain transcription and translation in detail.

. Discuss types, structure, and functions of RNA.
. Explain recombinant DNA technology and its

applications.

. Describe the role of restriction enzymes and vectors in

genetic engineering.

Explain PCR and its applications in medicine and
biotechnology.

Discuss xenobiotics metabolism and detoxification
pathways.

Explain the role of cytochrome P450 enzymes in
detoxification.

Discuss nutrigenomics and nutrigenetics with
applications.

Explain the central dogma of molecular biology.
Discuss integration of metabolism during starvation and
diabetes mellitus.

Explain metabolism of nucleic acids and purine
degradation.

Discuss recent advances in biotechnology and
nutrigenomics.
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