CONTENTS

Declaration
Certificate
Abstract
Preface
Contents

List of tables
List of figures

List of appendices

Chapter — I
General Introduction

Objectives of research

Chapter — 11

Literature review

2.1 Physiological processes associated with germination
2.2 Elicitation and the role of elicitors in plant system
2.3 Importance of nitric oxide signalling in plant system
2.4 Role of calcium signalling in plant system

2.5 Concept of free radicals

2.6 Oxidative stress and their impact on human health

2.7 Prevention of human diseases through dietary intake of

antioxidant rich sprouts

2.8 Phytotherapeutic potency of Trigonella foenum-graecum
2.9 Mechanism of antioxidant action

2.10 Synthetic antioxidants

2.11 Secondary metabolites as a rich source of antioxidant

2.12 Assessment of antioxidant activity

Page no.

7-49

8-10

10-12
12-14
14-20
20-21

21-22

23-25

25-28
28-30
30-31
31-34

34-37



2.13 Relation between antioxidants and antidiabetic activity

2.14 Salinity and its effects on plant system

2.15 NO treatment and its effect on the therapeutic potential and oxidative stress

management in plant system under salinity stress.

2.16 Application of Calcium and its effect on the therapeutic potential and

oxidative stress management in plant system under salinity stress.

2.17 Polyamines and their role in the physiology, antioxidant, biochemical and

phytochemical attributes of plant system under salinity stress.

Chapter — I1I

Alteration in free radical scavenging activity of fenugreek sprouts

by priming with nitric oxide and calcium elicitors
3.1 Introduction
3.2 Materials and methods
3.2.1 Elicitation process and germination
3.2.2 Preparation of methanolic extracts
3.2.3 Animal material
3.2.4 Determination of DPPH radical scavenging assay
3.2.5 Determination of ABTS radical scavenging assay
3.2.6 Determination of metal chelating activity
3.2.7 Determination of reducing power activity
3.2.8 Determination of superoxide oxide scavenging activity
3.2.9 B-carotene-linoleate bleaching assay
3.2.10 Anti-lipid peroxidation assay
3.2.11 Statistical analysis

3.3 Results and discussion

Chapter — IV

Alteration in the phytochemical content and their relationship with

antioxidant activity of fenugreek sprouts after elicitation
4.1 Introduction
4.2 Materials and methods

4.2.1 Elicitation process and germination

37-40

40-41

41-45

4547

47-49

50-81

51-53

54-60

54

55

56

56

56-57

57

57-58

58

58-59

59

59-60

60-81

82-108

83-84

85-87

85



4.2.2 Preparation of methanolic extracts
4.2.3 Total phenol estimation

4.2.4 Total flavonoid determination
4.2.5 Total carotene estimation

4.2.6 Estimation of ascorbic acid content
4.2.7 Statistical analysis

4.3 Results and discussion

Chapter — V

In vitro antidiabetic activity of germinating fenugreek sprouts under the

influence of calcium and nitric oxide elicitors
5.1 Introduction
5.2 Materials and methods
5.2.1 Elicitation process and germination
5.2.2 Determination of antidiabetic property by in vitro method
5.2.2.1 Preparation of extract
5.2.2.2 Estimation of a-amylase enzyme inhibitory activity
5.2.2.3 Estimation of a-glucosidase enzyme inhibitory activity
5.2.3 Total alkaloid estimation
5.2.4 Isolation of Trigonelline
5.2.5 Thin Layer Chromatography
5.2.6 Infra-red spectral analysis

5.2.7 NMR analysis

5.2.8 Statistical analysis

5.3 Results and discussion

Chapter — VI

Alleviation of salinity stress in fenugreek seedlings by nitric oxide and
calcium during germination

6.1 Introduction
6.2 Materials and methods

6.2.1 Elicitation process and germination

85

85

85

86

86

86

87-108

109-127

110-111

112-116

112

112-113

112

113

113

114

114

115

115

115

116

116-127

128-212

129-131

131-149

131



6.2.2 Measurement of growth parameters
6.2.3 Relative water content
6.2.4 Stress tolerance Index
6.2.5 Histochemical detection
6.2.5.1 Detection of H,O, accumulation
6.2.5.2 Detection of superoxide radical localization
6.2.5.3 Detection of lipid peroxidation
6.2.5.4 Detection of plasma membrane integrity
6.2.6 Estimation of hydrogen peroxide content
6.2.7 Estimation of lipid peroxidation
6.2.8 Estimation of glutathione content
6.2.9 Estimation of ascorbic acid content
6.2.10 Extraction and estimation of total soluble sugar and reducing sugar
6.2.10.1 Extraction
6.2.10.2 Estimation of total soluble sugar
6.2.10.3 Estimation reducing sugar
6.2.11 Extraction and estimation of proline content
6.2.11.1 Extraction
6.2.11.2 Estimation
6.2.12 Extraction and estimation of protein
6.2.12.1 Extraction
6.2.12.2 Estimation
6.2.13 Extraction of antioxidant enzymes
6.2.13.1 Catalase
6.2.13.2 Guaiacol peroxidase
6.2.13.3 Superoxide dismutase
6.2.13.4 Ascorbate peroxidase
6.2.13.5 Glutathione-S-transferase
6.2.13.6 NADPH oxidase
6.2.13.7 Glutathione reductase

6.2.14 Assay of enzyme activities

131

131-132

132

132-133

132

132-133

133

133

133

134

134

135

135-136

135

135-136

136

136-137

136

136-137

137

137

137

138-139

138

138

138

138-139

139

139

139

140-143



6.2.14.1 Catalase
6.2.14.2 Guaiacol peroxidase
6.2.14.3 Superoxide dismutase
6.2.14.4 Glutathione reductase
6.2.14.5 Glutathione-S-transferase
6.2.14.6 Ascorbate peroxidase
6.2.14.7 NADPH oxidase
6.2.15 Analysis of Isozyme patterns by polyacrylamide gel electrophoresis
6.2.15.1 Preparation of reagents and stock solutions
6.2.15.1.1 Stock solution for gel preparation
6.2.15.1.2 Tris buffer for resolving gel pH 8.8
6.2.15.1.3 Tris buffer for stacking gel pH 6.8
6.2.15.1.4 Sample loading buffer
6.2.15.1.5 Electrophoresis running buffer
6.2.15.1.6 Ammonium per sulphate
6.2.16 Preparation of sample
6.2.17 Preparation of gel and electrophoresis set up
6.2.18 Staining procedures
6.2.18.1 Catalase
6.2.18.2 Superoxide dismutase
6.2.18.3 Peroxidase
6.2.18.4 NADPH oxidase
6.2.19 Statistical analysis

6.3 Results and Discussion

Chapter — VII

Interaction of calcium and nitric oxide with polyamines and

ABA during germination under salinity stress
7.1 Introduction
7.2 Materials and methods

7.2.1 Elicitation process and germination

140

140

140-141

141

142

142

142-143

143-144

143

143

143

144

144

144

144

144-145

145-146

147-148

147

147

148

148

148-149

149-212

213-244

214-2155

215-218

215-216



7.2.2 Measurement of growth parameters

7.2.3 Relative water content
7.2.4 Stress tolerance Index
7.2.5 Quantitative estimation of H,O,

7.2.6 Estimation of lipid peroxidation

7.2.77 Determination of glutathione content
7.2.8 Determination of ascorbic acid content

7.2.9 Estimation of total soluble sugar and reducing sugar

7.2.10 Estimation of proline content

7.2.11 Extraction of antioxidant enzymes

7.2.11.1 Catalase
7.2.11.2 Guaiacol peroxidase
7.2.11.3 Superoxide dismutase
7.2.11.4 Ascorbate peroxidase
7.2.11.5 Glutathione reductase
7.2.11.6 NADPH oxidase
7.2.12 Assay of enzyme activities
7.2.11.1 Catalase
7.2.11.2 Guaiacol peroxidase
7.2.11.3 Superoxide dismutase
7.2.11.4 Glutathione reductase
7.2.11.5 Ascorbate peroxidase
7.2.11.6 NADPH oxidase
7.2.13 Statistical analysis

7.3 Results and discussion

Chapter — VIII
General Discussion
Bibliography

Index

Appendix-A

216

216

216

216

216

216

217

217

217

217

217

217

217

217

217

217

217-218

217

217

217

218

218

218

218

218-244

245-257

245-257

257-303

304-306

307-309



Chemicals used

Appendix-B

Abbreviation and symbols used
Appendix-C

List of publication
Appendix-D

Front page of full length research article

310-313

314-315



