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Description 

Unconventional Oilseeds and New Oil Sources: Chemistry and Analysis is presented 

in three parts, with each section dedicated to different types of oil sources. Part One 

deals with plants (vegetable, herbs, shrubs), such as Hibiscus, Mexican Poppy, 

Cucumber, Squashes, Sesame, etc. Part Two presents unconventional oils found in 

trees (like Balanites aegyptiaca, Annona squamosal and Catunaregam nilotica), and 

Part Three deals with new oils found in insects, as in the water melon bug and 

sorghum bug. 

This book will be of interest to researchers in oilseed production, research and 

development personnel, food scientists, plant breeders, product development 

personnel, and government agency personnel involved in the production, 

transportation, distribution, and processing of oilseeds. 

Key Features 

 Compiles information on unconventional oilseeds and new sources of oil 

found worldwide, including those from plants (vegetables, herbs, shrubs), 

trees, and insects 

 Presents the physico-chemical properties of the seed oils, in addition to their 

mineral compositions and chemical analyses 

 Thoroughly explores the chemistry of new oils, their composition, bioactive 

compounds, such as fatty acids, tocopherols, and sterols  

 Introduces the composition of new oil sources, their content of minor and 

bioactive components, and the most used official methods for analysis 

Readership 

Food scientist, food chemists, oil chemists and R&D personnel working in the field of 

oil and fats industry 

 

 

 

 

 

 

 

 

 



Academic Press is an imprint of Elsevier
125 London Wall, London EC2Y 5AS, United Kingdom
525 B Street, Suite 1800, San Diego, CA 92101-4495, United States
50 Hampshire Street, 5th Floor, Cambridge, MA 02139, United States
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, United Kingdom

Copyright © 2017 Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, elec-
tronic or mechanical, including photocopying, recording, or any information storage and retrieval 
system, without permission in writing from the publisher. Details on how to seek permission, further 
information about the Publisher’s permissions policies and our arrangements with organizations 
such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our 
website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the 
Publisher (other than as may be noted herein).

Notices
Knowledge and best practice in this field are constantly changing. As new research and experience 
broaden our understanding, changes in research methods, professional practices, or medical treat-
ment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating 
and using any information, methods, compounds, or experiments described herein. In using such 
information or methods they should be mindful of their own safety and the safety of others, includ-
ing parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume 
any liability for any injury and/or damage to persons or property as a matter of products liability, 
negligence or otherwise, or from any use or operation of any methods, products, instructions, or 
ideas contained in the material herein.

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-0-12-809435-8

For information on all Academic Press publications visit our website at  
https://www.elsevier.com/books-and-journals

Publisher: Nikki Levy
Acquisition Editor: Nina D. Bandeira
Editorial Project Manager: Mariana L. Kuhl
Production Project Manager: Susan Li
Designer: Alan Studholme

Typeset by Thomson Digital

http://www.elsevier.com/permissions
https://www.elsevier.com/books-and-journals


 

Table of Contents 

Part A: Principles of Oil Extraction, Processing, and Oil Composition: 

Unconventional Oils From Annuals, Herbs, and Vegetable  

Chapter 1: Chrozophora brocchiana (Argessi)  

 Abstract  

 Botanical description  

 Geographical distribution  

 Medicinal uses  

 Seed chemical composition  

 Mineral composition of Chrozophora brocchiana  

Chapter 2: Argemone mexicana (Argemone Seed)  

 Abstract  

 Botanical description  

 Origin and distribution  

 Medicinal uses  

 Argemone seed proximate analysis  

 Fatty acid composition of Argemone mexicana oil  

Chapter 3: Cassia obtusifolia (Senna or Sicklepod Seed)  

 Abstract  

 Plant distribution  

 Botanical description  

 Different uses of Cassia obtusifolia  

 Seed and leaves composition  

 Physicochemical properties, fatty acids, and tocopherols  

Chapter 4: Cassia (Senna) occidentalis L. (Coffee Senna)  

 Abstract  

 Plant distribution  

 Botanical description  

 Medicinal importance and bioactive potential  

 Cassia occidentalis seed composition  

 Seed oil, physicochemical properties, fatty acid, and tocopherols  

Chapter 5: Abutilon pannosum (Forst.) Ragged Mallow  

 Abstract  

 Botanical description  

 Seed composition  

 Edible and medicinal uses  



Chapter 6: Ipomoea quamoclit Cypress Vine (Star Glory)  

 Abstract  

 Botanical description  

 Plant distribution  

 Bioactive compounds and seed composition  

 Potentiality and different uses  

Chapter 7: Ipomoea indica Blue Morning Glory  

 Abstract  

 Botanical description and plant distribution  

 Composition and bioactive components  

 Oil physicochemical properties, fatty acid, and tocopherols composition  

 Potentiality and different uses  

Chapter 8: Sesamum alatum (Thonn) Winged-Seed Sesame  

 Abstract  

 Distribution and botanical description  

 Composition and bioactive components  

 Oil physicochemical properties, fatty acids, and minor components  

 Potentiality and different uses  

Chapter 9: Hibiscus cannabinus L. Kenaf  

 Abstract  

 Distribution and botanical description  

 Composition and bioactive components  

 Kenaf seed oil  

 Potentiality and different uses  

Chapter 10: Hibiscus radiatus Roselle  

 Abstract  

 Distribution and botanical description  

 Seed composition and bioactive compounds  

 Potentiality and different uses  

 Seed processing, oil properties, and stability  

Chapter 11: Hibiscus sabdariffa L. Roselle  

 Abstract  

 Distribution and botanical description  

 Use in food and medicine  

 Plant composition and bioactive components  

 Physicochemical properties, fatty acids, and minor components of Karkade 

seed oil  

Chapter 12: Monechma ciliatum Black Mahlab or Mahlab Balady  



 Abstract  

 Botanical description  

 Origin and habitats  

 Uses and medicinal values  

 Seed composition and bioactive components  

Chapter 13: Nigella sativa L. Black Cumin  

 Abstract  

 Distribution and botanical description  

 Seed composition and bioactive components  

 Uses and medicinal values  

Chapter 14: Cucurbits, Cucurbita Species As New Oil Sources  

 Abstract  

 Cucumis mello var. agrestis muskmelon  

Chapter 15: Cucumis melo var. flexuosus The Armenian Cucumber or Snake Melon  

 Abstract  

 Distribution and botanical description  

 Fruit and seed composition and bioactive components  

 Uses and medicinal value  

Chapter 16: Cucumis sativus Cucumber  

 Abstract  

 Distribution and botanical description  

 Food uses and medicinal values  

 Fruit and seed composition and bioactive components  

Chapter 17: Cucumis prophetarum Globe Cucumber or Wild Cucumber  

 Abstract  

 Distribution and botanical description  

 Food uses and medicinal values  

 Fruit and seed composition and bioactive components  

Chapter 18: Citrullus colocynthis Colocynth, Bitter Apple, Bitter Gourd  

 Abstract  

 Distribution and botanical description  

 Fruit and seed composition and bioactive components  

 Different uses and medicinal values  

Chapter 19: Cucumis melo var. cantalupo Cantaloupe  

 Abstract  

 Distribution and botanical description  



 Fruit, seed composition, and bioactive compounds  

 Medicinal and different uses  

Chapter 20: Luffa echinata Bitter Luffa, Bristly Luffa  

 Abstract  

 Distribution and botanical description  

 Different uses and medicinal values  

 Fruit and seed composition and bioactive components  

Chapter 21: Luffa clynderica Loofah, Sponge Gourd  

 Abstract  

 Distribution and botanical description  

 Different uses and medicinal value  

 Fruit and seed composition and bioactive components  

Chapter 22: Trigonella foenum-graecum Fenugreek, Bird’s Foot, Greek Hayseed  

 Abstract  

 Botanical description and distribution  

 Different uses and medicinal value  

 Fruit and seed composition and bioactive components  

Chapter 23: Guizotia abyssinica (L.f.) Cass. Niger  

 Abstract  

 Botanical description and distribution  

 Different uses and medicinal value  

 Fruit and seed composition and bioactive components  

Part B: Unconventional Oils from Tree Sources  

Chapter 24: Acacia tortilis Umbrella Thorn Tree Seed Oil  

 Abstract  

 Introduction  

 Extraction of oil  

 Methyl esterification  

 Fatty acid analysis  

 Organoleptic characteristics and analytic comparison with other oil  

Chapter 25: Annona squamosa L. Sugar Apple Seed Oil  

 Abstract  

 Introduction  

 Analytical and test methods  

 Physicochemical properties of sugar apple seed oil  

 Fatty acid composition of sugar apple seed oil  

 Transesterification reaction  



 Effect of catalyst concentration on biodiesel production  

Chapter 26: The Potential of Sodom Apple (Calotropis procera and Calotropis 

gigantea) Seed Oil  

 Abstract  

 Introduction  

 Apple of Sodom seed oil  

 Potential uses of Sodom apple seed oil  

Chapter 27: Balanites aegyptiaca Seed Oil  

 Abstract  

 Introduction  

 Morphological study of Balanites aegyptiaca Del.  

 Flowering, fruit, and seed description  

 Distribution and habitat  

 Pharmacological activity  

 Oil Extracted from Balanites aegyptiaca seed kernel  

 Conclusion  

Chapter 28: Vangueria madagascariensis (Rubiaceae) as New Oil Source  

 Abstract  

 Distribution and botanical description  

 Chemical composition and main constituents  

 Medicinal and other uses  

 Physicochemical properties of Vangueria madagascariensis kernel oil  

 Fatty acid composition  

 Tocopherols  

 Sterol composition  

 Amino acid profile  

 Oxidative stability of kirkir oil  

 Total phenolic content  

 Identification of phenolic compounds using HPLC-DAD  

 Total flavonoid  

 1,1-Diphenyl-2-picrylhydrazyl radical scavenging activity  

 ORAC antioxidant activity assay  

 Cytotoxic activity  

 Stability of sunflower oil as affected by the addition of Vangueria 

madagascariensis extracts  

 Stability of sunflower oil measured by conjugated dienes as affected by the 

addition of different extracts from Vangueria madagascariensis—VML, VMC, 

and VMB  

Chapter 29: Phoenix dactylifera Date Palm Kernel Oil  

 Abstract  

 Introduction  

 Date palm kernels  



 About date pits  

Chapter 30: Durio zibethinus (Durian)  

 Abstract  

 Introduction  

 Durio zibethinus tree  

 Conclusion  

Chapter 31: Jatropha curcas L. Seed Oil  

 Abstract  

 Introduction  

 Oil extraction  

 Physicochemical property of oil  

 Suitability for biodiesel production  

 Other uses of Jatropha Oil  

Chapter 32: Mesua ferrea Nahar Tree Seed Oil  

 Abstract  

 Introduction  

 Applications of M. ferrea  

 Characteristics of M. ferrea and its oils  

 Biological properties  

Chapter 33: Nephelium lappaceum L. Rambutan Kernel Oil  

 Abstract  

 Introduction  

 Constituents of the seed  

 Extraction of seed oil  

 Biochemical  

 Physiochemical  

 Suggested usages  

Chapter 34: Mangifera indica Mango Seed Kernel Oil  

 Abstract  

 Introduction  

 Applications and uses of mango kernel oil  

Chapter 35: Moringa oleifera Seed Oil  

 Abstract  

 Introduction  

 Moringa seed oil  

 Total phenolic, flavonoid, and antioxidant capacity  

 Uses of Moringa seed oil  



Chapter 36: Ziziphus spina-christi (Christ’s Thorn Jujube)  

 Abstract  

 Introduction  

 Seed oil and fatty acids  

 Uses of the Christ’s Thorn Jujube tree  

 Christ’s Thorn Jujube tree oil  

 Conclusion  

Chapter 37: Salvadora persica Seed and Seed Oil  

 Abstract  

 Introduction  

 Total amount of phenolic compounds  

Chapter 38: Sclerocarya birrea Marula (Homeid) Seed Oil  

 Abstract  

 Introduction  

 Food uses  

 Sclerocarya birrea seed oil  

 Uses of Sclerocarya birrea seed oil  

 Changes in oxidative stability  

Chapter 39: Adansonia digitata Baobab Seed Oil  

 Abstract  

 Introduction  

 Baobab (Adansonia digitata) seed oil  

 Uses of baobab seed oil  

Chapter 40: Sterculia setigera (Karaya Gum Tree) A New Oil Source  

 Abstract  

 Distribution and botanical description  

 Chemical composition and main bioactive components  

 Medicinal and other uses  

 Fatty acid composition and physicochemical characteristics of Tartar 

(Sterculia setigera) oil  

Chapter 41: Albizia lebbeck (L. Benth.) Lebbeck Tree Seed  

 Abstract  

 Botanical description  

 Distribution and habitat  

 Medicinal uses  

 Albizia lebbeck seed composition  

 Minor components and physicochemical properties of Albizia lebbeck oil  

 Fatty acid composition of Albizia lebbeck oil  



Part C: Unconventional Oils from Insects  

Chapter 42: Tessaratoma papillosa Longan Stink Bug  

 Abstract  

 Description  

 Distribution  

 Insect composition and bioactive components  

 Different uses and medicinal value  

Chapter 43: Copris nevinsoni Dung Beetle  

 Abstract  

 Description  

 Distribution  

 Different uses  

 Chemical composition  

Chapter 44: Schistocerca gregaria (Desert Locust) and Locusta migratoria (Migratory 

Locust)  

 Abstract  

 Introduction  

 Description  

 Distribution  

 Food uses and other uses  

 Chemical composition and bioactive compounds  

Chapter 45: Oecophylla smaragdina Fabricius Weaver Ant  

 Abstract  

 Description and distribution  

 Different uses  

 Composition and bioactive compounds  

Chapter 46: Aspongopus viduatus Watermelon Bug As Source of Edible Protein and 

Oil  

 Abstract  

 Distribution and description  

 Different uses and medicinal value  

 Insect composition and bioactive components  

Chapter 47: Agonoscelis pubescens Sorghum Bug as a Source of Edible Protein and 

Oil  

 Abstract  

 Distribution and description  

 Different uses and medicinal value  

 Insect composition and bioactive components  



Chapter 48: Acheta domesticus House Cricket  

 Abstract  

 Description  

 Distribution  

 Composition  

 Food uses and different uses  

Chapter 49: Alphitobius diaperinus the Lesser Mealworm and the Litter Beetle  

 Abstract  

 Description  

 Distribution  

 Chemical composition and bioactive compounds  

 Uses  

Chapter 50: Tenebrio molitor Mealworm  

 Abstract  

 Description  

 Food uses and other uses  

 Composition and bioactive components  

Chapter 51: Blaptica dubia Cockroaches  

 Abstract  

 Description  

 Distribution  

 Food uses and other uses  

 Composition and bioactive components  

Chapter 52: Macrotermes bellicosus Termite  

 Abstract  

 Description  

 Distribution  

 Food uses and different uses  

 Chemical composition and bioactive components  

Chapter 53: Principles of Oil Extraction, Processing, and Oil Composition  

 Abstract  

 Oil extraction  

 Traditional methods  

 Refining  

Chapter 54: Unconventional Oils From Annuals, Herbs, and Vegetables  

 Abstract  

 Introduction 



Details 

No. of pages: 382  

Language: English  

Copyright: © Academic Press 2017 

Published: 19th April 2017  

Imprint: Academic Press  

eBook ISBN: 9780128134337 

Paperback ISBN: 9780128094358 

About the Author 

Abdalbasit Mariod Alnadif  

Prof. Mariod has authored more than 92 publications, most of them in new oil sources 

of Sudan. He is an expert in oil chemistry, has published 6 books and 4 book chapters. 

He received his Ph.D. degree in Food Chemistry from the Faculty of Natural Science 

and Mathematics Institute of Food Chemistry Westfälische Wilhelms-Universitäat 

Münster Germany, in July 2005. With over 15 years of experience and having led 

workshops on Gum Arabic, Professor Mariod has put together a team of leading 

experts from key gum Arabic producing regions, representing the latest research and 

developments with this important emulsifier.  

Affiliations and Expertise 

Professor, Department of Biology, College of Sciences & Art, ALkamil, King 

Abdalaziz University, Saudi Arabia 

Mohamed Saeed Mirghani  

Dr. Elwathig is a biotechnologist specializing in Food Chemistry and Biochemistry. 

His involvement as a teacher and researcher has also made him an expert in the 

analysis of halal products. Previously he was working with the National Oilseed 

Processing and Research Institute (NOPRI) of University of Gezira, Sudan. Now he is 

a lecturer in the Biotechnology Department, Kulliyyah of Engineering in IIUM and 

was appointed as Deputy Director (Research and Innovation) at INHART. 

Affiliations and Expertise 

Associate Professor, Department of Biotechnology Engineering, Kulliyyah of 

Engineering, International Islamic University Malaysia  



Ismail Hussein  

Prof. Dr. Hussein has been publishing since 1980s in the area of oil and fat chemistry 

and co-authored many articles and book chapters in new oil sources of Sudan 

National Oilseed Processing Research Institute (NOPRI) Gezira University 

Affiliations and Expertise 

Professor, National Oilseed Processing Research Institute (NOPRI), Gezira 

University, Medani, Sudan  

 




