
Contents

Preface — V

About the Authors — XI

Chapter 1
Carbohydrates and Lipids — 1
1.1
1.2
1.2.1
1.3
1.3.1
1.3.2
1.3.3
1.3.4

Classification of Carbohydrates — 1
Relative Configuration of Sugars: D- and L-Sugars — 3
Monosaccharides — 3
D-(+)-Glucose/Dextrose (Grape Sugar): Structure and Properties — 5
Preparation of Glucose — 6
Structure Elucidation of D(+)-Glucose — 7
Mutarotation —11
Osazone Formation: Reaction of Glucose with Excess of
Phenylhydrazine----- 12

1.3.5
1.4

Cyclic Structure of D-(+)-Glucose: Formation of Glucosides —13 
Lengthening the Carbon Chain of Aldoses: Kiliani-Fischer
Synthesis----- 16

1.5
1.6
1.7
1.7.1
1.7.2
1.7.3

Shortening of Carbon Chain of Aldoses —16
Interconversion of D-Glucose, D-Mannose, and D-Fructose —18
Fructose/Fruit Sugar/Laevulose: Properties and Structure — 20
Preparation of Fructose----- 21
Structure Elucidation of Fructose — 21
Osazone Formation: Reaction of Fructose with Excess of
Phenylhydrazine----- 24

1.7.4
1.8
1.8.1
1.8.2
1.8.3
1.9
1.9.1
1.9.2
1.9.3
1.10
1.10.1
1.10.2
1.10.3
1.11
1.11.1

Cyclic Structure of D-Fructose — 25
Important Conversions of Monosaccharides — 27
D-Glucose to D-Fructose (Aldose to Ketose) — 27
D-Fructose to D-Glucose (Ketose to Aldose) — 27
D-Glucose to D-Mannose (Aldose to Its Epimer) — 27
Disaccharides----- 28
Sucrose (Cane Sugar)----- 28
Lactose (Milk Sugar) — 30
Maltose (Malt Sugar) — 33
Polysaccharides — 36
Starch----- 37
Glycogen----- 37
Cellulose — 38
Classification of Lipids — 40
Fatty Acids Are Aliphatic Carboxylic Acids — 41

https://d-nb.info/1271267764


VIII — Contents

1.12
1.13
1.13.1
1.14

Oils and Fats: Chemical and Physical Properties — 47
Rancidity — 50
Prevention of Rancidity — 52
Reversion — 52

1.15
1.15.1
1.15.2
1.15.3
1.16
1.17

Complex lipids — 53
Phospholipids — 53
Sphingolipids — 54
Glycolipids — 55
Triglycerides — 56
Cholesterol - A Lipid Based on a Steroid Nucleus — 57
References — 58

Chapter 2
Amino Acids, Peptides, and Proteins — 59
2.1
2.2
2.2.1
2.2.2
2.2.3
2.3
2.3.1
2.4
2.5
2.5.1
2.5.2
2.5.3
2.6
2.7
2.7.1
2.7.2
2.7.3
2.7.4
2.8
2.9

Stereochemical Configuration of Amino Acids — 60
Classification of Amino Acids — 61
Classification on the Basis of Side Chain "R" — 61
Classification on the Basis of Nutritional Requirement — 63
Classification on the Basis of Metabolic Fate — 64
Physical Properties of Amino Acids----- 64
Electrophoresis — 66
Synthesis of Amino Acids — 68
Chemical Reactions of Amino Acids----- 72
Reactions due to Amino (-NH2) Group----- 72
Reactions due to Carboxyl (-COOH) Group — 74
Reactions Involving Both Amino and Carboxyl Groups — 75
Structure of Polypeptides — 76
Synthesis of Peptides — 78
Protection of Amino Group — 80
Protection of Carboxyl Group — 83
Protection of the Side Chain of Amino Acids — 84
Coupling Methods----- 85
Solid-Phase Peptide Synthesis — 86
Determination of Sequence of Amino Acids in a Polypeptide Chain
(Primary Structure) — 87

2.9.1
2.10
2.10.1
2.10.2
2.10.3
2.10.4
2.11

End Group Analysis — 89
Proteins — 95
Primary Structure----- 95
Secondary Structure — 95
Tertiary Structure — 99
Quaternary Structure----- 100
Classification of Proteins —101



Contents — IX

2.12 Denaturation of Protein----- 103

2.11.1
2.11.2
2.11.3

Classification of Proteins Based on Their Shape —101
Classification of Proteins Based on Their Structure —102
Classification of Proteins Based on Their Functions —103

References —105

Chapter 3
Enzymes —107
3.1 Classification of Enzymes —108
3.2 Specificity of Enzyme Action —111
3.3 Mechanism of Enzyme Action------112
3.3.1 Lock-and-Key Model------114
3.3.2 Induced Fit Model----- 115
3.3.3 Chymotrypsin: Mechanism of Enzyme Action------116
3.4 Factors Affecting Enzyme Activity------118
3.4.1 pH - Acidity and Basicity------118
3.4.2 Temperature----- 120
3.4.3 Enzyme concentration------121
3.4.4 Substrate concentration----- 122
3.5 Cofactors and Coenzymes —122
3.6 Enzyme Inhibitors------125
3.6.1 Reversible Inhibition------126
3.6.2 Irreversible Inhibition------129 

References —133

Chapter 4
Concept of Energy in Biosystems —134
4.1 Metabolism------134
4.2 Standard Free Energy Change in Biochemical Reactions —135
4.3 Exergonic and Endergonic Reactions —138
4.4 ATP: Universal Currency of Free Energy in Biological Systems----- 139
4.5 Carbohydrates and Energy Metabolism —142
4.5.1 Glycolysis: An Energy Conversion Pathway in Many Organisms----- 144
4.5.2 Alcoholic and Lactic Acid Fermentation —149
4.5.3 Citric Acid Cycle----- 152

References-----158



X — Contents

Chapter 5
Nucleic Acids —159
5.1 Components of Nucleic Acids —159
5.1.1 Pentose Sugar — 159
5.1.2 Nitrogenous Bases —160
5.1.3 Inorganic Phosphate —161
5.2 Nucleosides and Nucleotides —161
5.3 Synthesis of Nitrogenous Bases —163
5.3.1 Purines —163
5.3.2 Pyrimidines — 167
5.4 Structure of Polynucleotides —170
5.4.1 Primary Structure of DNA —170
5.4.2 Secondary Structure of DNA —171
5.5 Concept of DNA Duplex Formation and Its Characterization —174
5.6 Biological Roles of DNA and RNA —176
5.7 DNA Replication —179
5.8 Biosynthesis of RNA: Transcription — 181
5.8.1 Initiation —182
5.8.2 Elongation------183
5.8.3 Termination------183
5.9 Biosynthesis of Proteins: Translation —185
5.9.1 Initiation —187
5.9.2 Elongation —188
5.9.3 Termination —189

References —192

Index —193


