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About this book
Over the past several years, extensive research has been done on the microbial production of
polyunsaturated fatty acids (PUFA).  Regardless, research on the oleaginous microalgae used as feedstock
for biofuels production and the overall story about the production of nutraceutical fatty acids from
oleaginous microalgae has been very limited. This volume provides an exclusive insight on the production
of nutraceutical fatty acids from oleaginous … Show all 

Table of Contents

Front Matter (Pages: i-xi)

Summary PDF Request permissions

CHAPTER 1

Introduction to Essential Fatty Acids (Pages: 1-22)

Alok Patel,  Ulrika Rova,  Paul Christakopoulos,  Leonidas Matsakas

Summary PDF References Request permissions

CHAPTER 2

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119631729
javascript:void(0)
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.fmatter
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.fmatter
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.fmatter
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.fmatter
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch1
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch1
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch1
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch1#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch1


29/04/2023, 08:39 Nutraceutical Fatty Acids from Oleaginous Microalgae | Wiley Online Books

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119631729 2/4

Nutraceutical Fatty Acid Production in Marine Microalgae and Cyanobacteria (Pages: 23-
76)

Anders K. Nilsson,  Carlos Jiménez,  Angela Wul�

Summary PDF References Request permissions

CHAPTER 3

Production of PUFAs as Dietary and Health Supplements from Oleaginous Microalgae
Utilizing Inexpensive Renewable Substrates (Pages: 77-114)

Dimitra Karageorgou,  Georgios Bakratsas,  Petros Katapodis

Summary PDF References Request permissions

CHAPTER 4

Lipid and Poly-Unsaturated Fatty Acid Production by Oleaginous Microorganisms
Cultivated on Hydrophobic Substrates (Pages: 115-144)

Markella Tzirita,  Bríd Quilty,  Seraphim Papanikolaou

Summary PDF References Request permissions

CHAPTER 5

Overview of Microbial Production of Omega-3-Polyunsaturated Fatty Acid (Pages: 145-
163)

Farha Deeba,  Kukkala Kiran Kumar,  Naseem A. Gaur

Summary PDF References Request permissions

CHAPTER 6

Autotrophic Cultivation of Microalgae for the Production of Polyunsaturated Fatty Acid
(Pages: 165-185)

Pallavi Saxena,  Mukesh Kumar,  Harish

Summary PDF References Request permissions

CHAPTER 7

Production of Omega-3 and Omega-6 PUFA from Food Crops and Fishes (Pages: 187-207)

Km Sartaj,  R. Prasad

https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch2
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch2
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch2
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch2#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch2
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch3
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch3
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch3
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch3#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch3
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch4
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch4
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch4
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch4#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch4
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch5
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch5
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch5
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch5#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch5
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch6
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch6
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch6
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch6#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch6
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch7


29/04/2023, 08:39 Nutraceutical Fatty Acids from Oleaginous Microalgae | Wiley Online Books

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119631729 3/4

Free Access

Summary PDF References Request permissions

CHAPTER 8

The Role of Metabolic Engineering for Enhancing PUFA Production in Microalgae (Pages:
209-226)

Neha Arora

Summary PDF References Request permissions

CHAPTER 9

Health Perspective of Nutraceutical Fatty Acids; (Omega-3 and Omega-6 Fatty Acids)
(Pages: 227-248)

Sneha Sawant Desai,  Varsha Kelkar Mane

Summary PDF References Request permissions

CHAPTER 10

Extraction and Puri�cation of PUFA from Microbial Biomass (Pages: 249-279)

Amit Kumar Sharma,  Venkateswarlu Chintala,  Praveen Ghodke,  Parteek Prasher,  Alok Patel

Summary PDF References Request permissions

CHAPTER 11

Market Perspective of EPA and DHA Production from Microalgae (Pages: 281-297)

Jyoti Sharma,  Pampi Sarmah,  Narsi R Bishnoi

Summary PDF References Request permissions

CHAPTER 12

Oleaginous Microalgae – A Potential Tool for Biore�nery-Based Industry (Pages: 299-329)

Riti Thapar Kapoor

Summary PDF References Request permissions

Index (Pages: 331-349)

First Page PDF Request permissions

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch7
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch7
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch7#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch7
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch8
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch8
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch8
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch8#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch8
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch9
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch9
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch9#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch9
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch10
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch10
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch10
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch10#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch10
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch11
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch11
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch11
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch11#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch11
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch12
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.ch12
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.ch12
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.ch12#reference
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.ch12
https://onlinelibrary.wiley.com/doi/10.1002/9781119631729.index
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119631729.index
https://onlinelibrary.wiley.com/doi/chapter-epub/10.1002/9781119631729.index
https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2F9781119631729.index


29/04/2023, 08:39 Nutraceutical Fatty Acids from Oleaginous Microalgae | Wiley Online Books

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119631729 4/4

About Wiley Online Library

Privacy Policy
Terms of Use

About Cookies
Manage Cookies

Accessibility
Wiley Research DE&I Statement and Publishing Policies

Developing World Access

Help & Support

Contact Us
Training and Support

DMCA & Reporting Piracy

Opportunities

Subscription Agents
Advertisers & Corporate Partners

Connect with Wiley

The Wiley Network
Wiley Press Room

Copyright © 1999-2023 John Wiley & Sons, Inc. All rights reserved

https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/


165

Alok Kumar Patel and Leonidas Matsakas (eds.) Nutraceutical Fatty Acids from Oleaginous Microalgae:  
A Human Health Perspective, (165–186) © 2020 Scrivener Publishing LLC

6

Autotrophic Cultivation of 
Microalgae for the Production of 

Polyunsaturated Fatty Acid
Pallavi Saxena, Mukesh Kumar and Harish*

Department of Botany, Mohanlal Sukhadia University, Udaipur, Rajasthan, 
India-313001

Abstract
PUFAs are one of the essential components for the growth and development of higher 
hierarchy organisms. Bioactive components belonging to PUFA provide immense 
health benefits to humans. It is estimated that PUFA production will increase by 13% 
from 2014 to 2020 and that could lead to an increase in the pressure on fish feed-
stocks. Therefore, there is an alarming need of other alternatives such as microalgae. 
Microalgae serve the purpose behind the production of such a diverse variety of com-
pounds to ensure survival and to adapt to the stringent and varying environmental 
conditions in their habitat. The fatty acids which some microalgae tend to accumulate 
serve purposes that allow the microalgae to survive in adverse conditions when culti-
vated under different cultivation systems, namely autotrophic, heterotrophic and mix-
otrophic. In autotrophic cultivation the chances of contamination are less, production 
cost is low and no negative impact on environmental conditions is imposed. Cellular 
lipid contents were found higher under autotrophic cultivation; however, production 
is also found low in many algal species. 

Keywords: Algae, abiotic stress, PUFAs, lipid, metabolomics

6.1 Introduction

Algae are one of the primary natural resource of polyunsaturated fatty 
acids (PUFAs) bioactive molecules. They are considered to be the most 
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