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PREFACE

This practical book is mostly designed to cover the syllabus of chosen by
election course of fundamentals of plant biochemistry and botany in
under graduate entitled “Agricultural Biochemistry and Agrochemicals.
In order to pursue their careers in basic sciences and professional courses,
students take up Plant Biochemistry as one of the subjects. To provide
them sufficient background to meet the challenges of academic and
professional streams, the Plant Biochemistry practical book for graduate
has been reformed, updated and designed to include basic research work
on all topics. It has been fulfilled to give students thorough training in
the procedure or methods of Plant and Soil nutrient analysis along with
calculations and interpretation of the results. The manual is equipped
with the estimation of Proximate analysis, Enzymatic and non-enzymatic
analysis, Plant nutrient, anti-nutritional factors, Plant metabolomics,
Chlorophyll, Organic carbon, available N, P, K and S, micronutrient (Zn,
Mn, Cu, Iron), exchangeable sodium in soil, pH, EC, Ca++, Mg++. Thus
the manual covers the imported parameters and aspects of plant, soil and
water analysis. Efforts have also been made to explain the trainings in
articulate and easily understandable method.

In conclusion, | revenue this opportunity to express my sincere and
heartfelt regards with deep sense of gratitude to Dr. R. K. Yadav,
Director of Extension, Chandra Shekhar Azad University of Agriculture
and Technology Kanpur- 208002 and also gratitude to Dr. Anchal
Singh, Pro-Chancellor, Major SD Singh University Farrukhabad for
their encouragement and support without which it was not possible to
prepare this practical handbook.

Place: Faculty of Science, Major SD Singh University, Fatehgarh
Farrukhabad (U.P.) - 209749

August, 2024

Author



INDEX

Chapter 1: Plant Biochemistry: An Introduction ................... 1
1.1 Scope of Plant Biochemistry and Agrochemicals: ................. 1
Chapter 2: General Laboratory Principles ........c..ccccceevveenne. 4
2.1 Laboratory Safety rules and Requirements:.............ccccceevenne 4
2.2 Regulation in the Laboratory: .........ccccoeevveiiiveiiie e 7
2.3 Quantitative Transfer of Liquids: .........ccocvevvveiiiie e, 8
2.4 Basic Instrumentation PractiCes: ..........cccovvverveeiieeiiieesineeiinns 8
2.5 Statistical Analysis and Experimental data:......................... 11

Chapter 3: Plant Parts Analysis (Flower, Fruit, Leaf, Root) 12

3.1 Collection of Plant sample: ..........ccccoveiviieiiiee e, 12
3.2 Sample Preparation:..........cccveeieeeeiieeeiiie e 12
3.3 Preparation of Solution, pH and Buffer:.............c..cccoveee. 12
3.4 Qualitative Tests of Protein:..........cccecvvveeiiiiivee e, 14
3.5 Qualitative tests of Carbohydrates: ............cccceevvvveeiveeennnen. 15
3.6 Titration Methods for Estimation of Amino Acids: ............. 17
3.7 TLC demonstration for Separation of Amino Acids: ........... 19
3.8 Sterilization TeChNIQUES: ........cccvveeiieeeiieecie e 21
3.9 Composition of Various Tissue Culture Media and Preparation
of MS Nutrient Medium: ........coooiiiiriieiie e 23
3.10 Demonstration on isolation of DNA:..........cccoviveiieiieennnn. 25
3.11 Demonstration of Gel Electrophoresis Techniques:............ 26
3.12 Proximate Analysis of Plant Sample: .............cocoeevveeennen. 27

3.12.1 Analysis of Moisture Content:...........ccccccovveenneen. 27

3.12.2 Estimation of Ash Content: ...........ccccevveiineninnns 28

3.12.3 Determination of Crude Fiber Content................ 28

3.12.4 Determination of Crude Fat Content:.................. 28

3.12.5 Determination of Total Nitrogen Content: .......... 29



...................................................................................... 31
3.12.8 Determination of Total Carbohydrate:................. 31
3.13 Non-enzymatic Antioxidants in Fruit:...........cccccooeeveviinnenne. 32
3.13.1 Determination of Ascorbic acid content: ............. 32
3.13.2 Determination of Tocopherol Content:................ 32

3.13.3 Determination of the Total Phenolic Content: .....32
3.13.4 Determination of the Total Flavonoids Content:..33
3.13.5 Determination of Glutathione Content: ............... 33
3.14 Enzymatic Antioxidants in Fruit:..........cccccovvveeiiieeiinnenn, 34
3.14.1 Estimation of Superoxide Dismutase Content: ....34
3.14.2 Estimation of Ascorbate Peroxidase Content:...... 34

3.14.3 Estimation of Guiacol Peroxidase Content: ......... 34
3.14.4 Estimation of Glutathione Reductase Content: ....35
3.15 Biochemical Parameters of Plant Samples: ........................ 35
3.15.1 Determination of Lipid Peroxidation Content:.....35
3.15.2 Estimation of Reducing Sugar Content................ 35
3.15.3 Estimation of Non-Reducing Sugar Content:....... 36
3.15.4 Estimation of Starch Content: ..............ccccceevveenn 36
3.15.5 Quantitative Estimation of Glucose:.................... 37
3.15.6 Estimation of Sucrose Content:............cccceeevvennn 39
3.15.7 Estimation of Cellulose Content:............cccccouee.. 39
3.15.8 Estimation of Hemicellulose Content: ................. 40
3.15.9 Estimation of Amylose Content: ............cccccove.. 40
3.15.10 Estimation of Maltose Content:......................... 40
3.15.11 Estimation of Reducing Sugar by Titration
MEhO: ... 41
3.16 Determination of Citric Acid, Tartaric Acid and Malic Acid
CONEBNE. e 42
3.17 Estimation of Minerals Content:............cccccoevveeiiieecineenn, 42
3.18 Estimation of Anti-Nutritional Factors: ..............cccccccve..ne. 43
3.18.1 Analysis of Gossypol Content:..........c..cccveevnnnen 43
3.18.2 Analysis of Saponins: .........cccccovvveeviee v, 43
3.18.3 Analysis of Phytic ACId: ......cccceevviiiieeiiiiiiee, 44
3.18.4 Analysis of Tannin:..........cccccvveeeiiiiiee e, 44
3.19 Extraction of Oil by Soxhlet Method: .............ccccccooiiiinen 45
3.20 Estimation of Oil Quality Parameters (Acid Value,
Saponification Value & lodine Value):..........ccccveevviiineciiiiiineenns 46

3.20.1 Determination of Acid Value: .........cooeevveevinnnn.... 46



3.20.3 Determination of lodine Value: .........c..cccceveneee. 49
3.21 Estimation of Chlorophyll from Plant Sample:.................. 51
3.22 Estimation of Amino acids by Gas Chromatography:........ 52
3.23 Statistical analysis: ........cccooovriiiiiieii 52
Chapter 4: Soil Nutrient ANalysiS.........cccoooeriiinieniieniieninns 53
4.1 Collection and Preparation of Soil Samples for Analysis:.... 53
4.2 Determination of Soil Reaction (PH):.....ccccccoovveviveeiieecne. 55
4.3 Determination of Electrical Conductivity (EC) of Sail:....... 55
4.4 Determination of the Cation Exchange Capacity (CEC) of
SOl e 57
4.5 Determination of Organic Carbon in Soil:..............cccveene. 59
4.6 Determination of Available Nitrogen in Soils: .................... 60
4.7 Estimation of Available Iron, Manganese copper and Zinc in
SOl 61
4.8 ldentification of Crops, Seeds, Fertilizers & Pesticides: ...... 64
4.9 Study of Yield Contributing Characters and Yield
EStIMAtioN:. .. oo 67
4.10 Identification of Tillage Implements: ..............ccoceeevveenee. 69
4.11 Study of Soil Moisture Measuring Devices: ...........c.......... 72
4.12 Measurement of Irrigation Water: .............cccceevvvveeiveeeennen. 74
4.13 Estimation of Seed Germination and Viability Test:.......... 75
4.14 Estimation of Available Sulphur in Soils:..............ccco....... 76
4.15 Estimation of available Zn in Soils: .........cccoovviiiiiennnnnn 79
4.16 Determination of Available Phosphorus in soil: ................ 82
5. APPENAICES ...ccoiiiieiiie ettt 87
5.1 ADDIreviations: ......ccceeiiieiiieiie e 87
5.2 GlOSSAIY: . .ovvieiiie ettt 89

5.3 Bibliography:.........coooeiiiieiiie e 102



ABOUT THE AUTHOR

Dr. Ranjeet Kumar Yadav

He was born in 1984. He holds specialization in Plant Biochemistry and
Botany. Presently he is working as Assistant Professor, Faculty of Science
and Humanities, Major SD Singh University, Fatehgarh, Farrukhabad-
209749 (India). He has multiple organizations experience in various
capacities in organizational experiences in CSIR/ICAR both systems. He has
over six years’ experience in both teaching and research in Agriculture
biochemistry and Phytochemistry field. He has made outstanding
contribution in publishing of more than 15 research papers in various
international and national reputed journals, actively engaged in teaching
course of UG, PG and Ph.D. of Botany.

Price: ¥399

KRIPA DRISHTI
PUBLICATIONS
Kripa-Drishti Publications ISBN: 978-81-978152-8-7
A-503 Poorva Heights, Pashan-Sus Road, Near Sai Chowk,
Mob: +91 8007068686
Email: editor@kdpublications.in

Pune - 411021, Maharashtra, India.
Web: https://www.kdpublications.in 9" 788197 " 815287




