Abstract
Acknowledgments
Contents

List of Figures

List of Tables

List of Symbols

List of Abbreviations

Chapter 1: Introduction
1.1 Purpose and Objectives of the Study
1.2 Brief Results, Scope and Future Prospects of the Work

Chapter 2: Review of Literature
2.1 Introduction
2.2 Biodiesel: Definition, Global status, and classification
2.2.1 First generation biodiesel
2.2.2  Second generation biodiesel
2.2.3  Third generation biodiesel
2.2.4  Fourth generation biodiesel
2.3 Oleaginous microorganisms
2.3.1 Bacteria
2.3.2  Filamentous fungi
2.3.3 Microalgae
2.3.4  Yeast
2.4 Oleaginous yeasts as oil producers
2.441 Heterotrophic nature and diverse physiological pathways
2.4.2 Growth rate and cultivation
2.4.3  Genetic manipulation
2.4.4  Use of by-products
2.5 Comprehensive production of biodiesel using oleaginous yeasts
2.5.1 Characteristics of desirable yeast
2.5.2 Extracellular enzymes produced by the oleaginous yeast
2.5.3 Isolation and identification of oleaginous yeasts
2.5.4  Lipogenesisin oleaginous yeast
2.5.5  Factors affecting the growth of oleaginous yeasts
2.5.6  Estimation and recovery of lipid
2.5.7  Transesterification
2.5.8  Biodiesel potential of the lipid extracts using analytical techniques
2.5.9  Techno-economic analysis
2.6 Utilization of Industrial wastewater for biodiesel
2.6.1  Fermentation (distillery) industry wastewater
2.6.2  Biodiesel industry wastewater
2.6.3  Foodindustry wastewater
2.6.4  Municipal and sludge wastewater
2.6.5  Paper & pulp industry wastewater
2.7 Objectives

Chapter 3: Isolation, identification, and characterization of Cystobasidium oligophagum
JRC1: A cellulase and lipase producing oleaginous yeast

3.1 Isolation and screening of oleaginous yeast strain
3.2 Results and discussion
3.2.1 Isolation and screening of the isolate

3.2.2  Screening of oleaginous yeasts for cellulase and lipase activity
3.2.3 Identification and characterization of the isolate

\"

Contents

page
i

iii

v

viii

Xl

O WO WO & 0 N O W

WIN NN NNNNNNN=S 2 40O Q@ @ = =2 =2 =2 a4 a a =
2 0 OVVWOVW oWV WW  VNVO CoNUVTVTUVTENDNDNDNWWN

34
35
35
35
35



33

3.2.4  Nilered fluorescence microscopy

3.2.5  Batch cultivation of C. oligophagum JRC1 for total cellulase production

3.2.6  Batch cultivation of C. oligophagum JRC1 for lipase production

3.2.7  Batch cultivation of C. oligophagum JRC1 for lipid production and extraction
3.2.8  Effect of carbon source on lipid production

3.2.9  FT-IR and TLC analysis of the lipid extract

3.2.10 Determination of FAME composition by GC-MS analysis

Conclusions

Chapter 4: Assessing oil accumulation in the oleaginous yeast Cystobasidium
oligophagum JRC1 using dairy waste cheese whey as a substrate

Cultivation of C. oligophagum JRC1 on the dairy waste cheese whey
Results and Discussion

4.1
4.2

4.3

4.2.1 Cheese whey waste characterization

4.2.2  Lipid production in deproteinized cheese whey in a shake flask experiments
4.2.3  Lipid production in untreated cheese whey in a shake flask experiments
4.2.4  Soluble COD removal and lipid generation

4.2.5  FT-IR, TLC, and 'H NMR analysis

4.2.6  Lipid profile and GC analysis of the samples

4.2.7 Biodiesel potential of FAME

Conclusions

Chapter 5: Cystobasidium oligophagum JRC1 tolerance assessment on inhibitors
released on Lignocellulosic biomass hydrolysis and growth on acid hydrolyzed agro-
industrial wastes
Effect of lignocellulosic inhibitors and acid hydrolysates
Results and Discussion

5.1
5.2

53

5.2.1 Effect of lignocellulosic inhibitors on the growth and lipid accumulation by
C. Oligophagum JRC1
5.2.1.1  Effect of 5-Hydroxymethyl Furfural (5-HMF)
5.2.1.2 Effect of Furfural
5.2.1.3 Effect of Acetic acid
5.2.1.4 Effect of mixture of inhibitors
5.2.2  Cellular growth and lipid accumulation on lignocellulosic biomass
5.2.3  Qualitative analysis of the lipid extracts
5.2.3.1 Thinlayer chromatography
5.2.3.2 'H NMR analysis
Conclusions

Chapter 6: Conclusions

Annexure A: Materials and methods

Materials

Methods

A 2.1 Strain identification using 18s rRNA method
A 2.2 Construction of phylogenetic tree using MEGA 6.0
A 2.3 Scanning electron microscopy

A 2.4 Nile-red fluorescence microscopy

A 2.5 Cellulase assay

A 2.6 Lipase assay

A 2.7 Optimization for lipid accumulation
Analytical methods

A 3.1 Estimation of total reducing sugar

A 3.2 Estimation of total protein

A 3.3 Estimation of total ammonical nitrogen

A 3.4 Estimation of total Kjeldahl nitrogen (TKN)

A 3.5 Estimation of Chemical oxygen demand

A
A2

A3

vi

37
37
38
39
42
45
46

47

50

51
51
53
55

57
60

62
63

66
67

67
69
70
71
71
74
74

74
76

79
80
80
80
80
80
80
80
81
81
81
81
81
81
81



References

A 3.6 Determination of cell dry weight

A 3.7 Lipid extraction and gravimetric analysis

A 3.8 Transesterification of lipids

A 3.9 Thin layer chromatography

A 3.10 Fourier transform infrared (FT-IR) spectroscopy analysis
A 3.11 Nuclear magnetic resonance (NMR) analysis

A 3.12 Gas chromatography

A 3.13 Calculation of various lipid production parameters

A 3.14 Properties of Biodiesel

A 3.15 Statistical analysis

vii

82
82
82
82
82
82
83
83
83
84

85



	Isolation, Identification, and Characterization of Oleaginous Yeast Capable of Growing and Producing Lipids on Agro-industrial Waste
	I hereby declare that the work presented in this Thesis titled Isolation, Identification, and Characterization of Oleaginous Yeast Capable of Growing and Producing Lipids on Agro-industrial Waste, submitted to the Indian Institute of Technology Jodhpu...
	This is to certify that the thesis titled Isolation, Identification, and Characterization of Oleaginous Yeast Capable of Growing and Producing Lipids on Agro-industrial Waste, submitted by Sachin Vyas (P14BL002) to the Indian Institute of Technology ...
	1
	Introduction

	2
	Review of Literature

	The yeast is made up of C (~60 %), H (~9-10 %), O (20-22 %), N (~1-2 %), P, S (~ 5000 ppm concentration), and other trace minerals (~in ppm; ca, 860; Cu, 7.8; Fe, 130; K, 7000; Mg, 1300; Na, 880) [Braun et al., 2019; Espinosa-Gonzalez et al., 2014]. U...
	3
	Isolation Identification and Characterization of Cystobasidium oligophagum JRC1: A Cellulase and Lipase Producing Oleaginous Yeast

	4
	Assessing Oil Accumulation in the Oleaginous Yeast Cystobasidium oligophagum JRC1 Using Dairy Waste Cheese Whey as a Substrate

	5
	Cystobasidium oligophagum JRC1 Tolerance Assessment on Inhibitors Released on Lignocellulosic Biomass Hydrolysis and Growth on Acid Hydrolyzed Agro-industrial Wastes

	6
	Conclusions

	Annexure A
	MATERIALS AND METHODS
	References


