CHEMICAL AND BIOTECHNOLOGICAL
STUDIES ON CASTOR OIL

By

MONA YASSEEN MOHAMED YASSEEN

B.Sc. Agric. Sci. (General), Fac. Agric. Asyut Univ., 2001
Diploma Agric. Sci. (Biochemistery), Fac. Agric. Cairo Univ., 2004

THESIS
Submitted in Partial Fulfillments of the
Requirements for the Degree of

MASTER OF SCIENCE

In

Agricultural Sciences
(Agricultural)

Department of Agricultural Biochemistry
Faculty of Agriculture
Cairo University
EGYPT

2018






APPROVAL SHEET

CHEMICAL AND BIOTECHNOLOGICAL
STUDIES ON CASTOR OIL

M.Sc. Thesis
In
Agric. Sci. (Agricultural Biochemistry)
By

MONA YASSEEN MOHAMED YASSEEN

B.Sc. Agric. Sci. (General), Fac. Agric. Asyut Univ., 2001
Diploma Agric. Sci. (Biochemistery), Fac. Agric. Cairo Univ., 2004

APPROVAL COMMITTEE

Dr. KHALED MAMOMN TAHA...... e
Professor of Agric. Biochem., Fac. Agric., EI-Menofia University

Dr. OSAMA KONSOWA AHMED.......cccocoorinininirnereieenns
Professor of Agric. Biochem., Fac. Agric., Cairo University

Dr. MAGDY ABDEL ALEEM MOHAMED SHALLAN..........
Professor of Agric. Biochem., Fac. Agric., Cairo University

Date: 1/8/2018






SUPERVISION SHEET

CHEMICAL AND BIOTECHNOLOGICAL
STUDIES ON CASTOR OIL

M.Sc. Thesis
In
Agric. Sci. (Agricultural Biochemistry)

By

MONA YASSEEN MOHAMED YASSEEN

B.Sc. Agric. Sci. (General), Fac. Agric. Asyut Univ., 2001
Diploma Agric. Sci. (Biochemistery), Fac. Agric. Cairo Univ., 2004

SUPERVISION COMMITTEE

Dr. MAGDY ABDEL ALEEM MOHAMED SHALLAN
Professor of Agric. Biochem., Fac. Agric., Cairo University

Dr. GAMAL SAYED ALI EL-BAROTY
Professor of Agric. Biochem., Fac. Agric., Cairo University

Dr. NABEL ABDEL MONEEM AMIN NEGM
Professor of PetrochemicalsDepartment
Egyptian Petroleum Research Institure






DEDICATION

I dedicate this work to whom my heartfelt
thanks; to my mother, my brother, my mother ferial
zaher,prof at the fats and oils department, NRC for
their patience and help and to friends for all the
support they lovely offered along the period of my
post-graduation






ACKNOWLEDGEMENT

In the name of God most gracious, most merciful, all praise be to God, the lord of the
universe, without whose bounty I would not have completed this work,

I wish to express my sincere thanks, deepest gratitude and appreciation to Dr. Magdy
Shaalan, Professor of Biochemistry, Faculty of Agriculture, Cairo University for his sincere
help, suggesting the problem, Rind, generous support and scientific advises.

I would liRe to thank Dr. Gamal El-Barotty, Professor of Biochemistry, Faculty of
Agriculture, Cairo University for their helping to achieve my work, and guidance through the
study and the revision the manuscript of this thesis

I would like to thank Dr. Nabel A. Negm, Professor at Petrochemical in Research
Institute Petroleum Egyptian, for his supporting me to complete this work, Thanks for his
helping to achieve my worR,

Deepest thanks and sincere appreciation to my dear beloved Father Eng. Hassan
Mamoon, the Consultant Engineering at Egyptian Holding company of water el waste water.
The mastermind behind the re-use of treated waste water in plantation in Aswan. The one who
inspired me to do my Post- Graduated Research on Castor oil plant, supplied me with materials
& information’s to achieve my Post -Graduated goals.

I would like to provide my great thanks and indebtedness to Dr. Ferial A. Zaher,
Professor of Chemical Engineering of Fats ¢ Oils Dept., also, Dr. Hamdy A Zahran (same
department), National Research Centre, for participation in planning of this study. In addition,
the guidance during experimental part, and allowance to use the instruments of the department
laboratories through this study.

I would like to express my deep thanks to ©r. Emam Abdel-Mobdy, Professor of
Biochemistry, Faculty of Agriculture, Cairo University for their great help, encouragement,
patience, understanding and moral support to give me chances to complete this worR,

I would like to provide my great thanks and indebtedness to Dr. Ebtesam Abdel-
Monem, Professor of Biochemistry, Faculty of Agriculture, Cairo University and Dr. Mohamed
Abdel-Shakur, Lecturer of Biochemistry, Faculty of Agriculture, Cairo University.

Special deep appreciation is given to my dear friends Hasnaa Mahmoud., Doaa ABdel
Rfiman, Heba Kenzy, Asmaa Godallha, Fatma ABdel Rhiman, Mona Neem and Dina Yousri.

Grateful appreciation is also extended to staff members of Biochemistry Dept., and
Faculty of Agriculture, Cairo University.






Name of Candidate: Mona Yasseen Mohmed Yasseen Degree: M.Sc.
Title of Thesis: Chemical and Biotechnological Study on Castor Oil.

Supervisors: Dr. Magdy Abdel Aleem Mohamed Shallan
Dr. Gamal Sayed Ali El Baroty
Dr. Nabel Abdel Moneem Amin Negm

Department: Agricultural Biochemistry Approval:1/8/2018

ABSTRACT

This thesis aims at investigating the chemical as well as the biological
properties of castor oil produced by extraction of castor beans of castor trees
irrigated by semi treated sewage water in Aswan city, Egypt .It also aims to assess
the potential of the oil as a biomass for the production of biofuel that can be used
as an alternative to regular petrol fuel. Therefore, this thesis comprises two main
sections, the first concerns with the chemical and biological properties of castor oil
as well as the major fatty acid in the oil which cauld be obtained via hydrolysis of
the oil triglycerides,ricinoleic acid.The second section ,on the other hand concerns
with the potential of castor oil as a biomass for the production of biofuel that can
be used as an alternative to regular petrol fuels .

In the first section, the chemical and physical properties of the oil have been
determined and evaluated. In addittion the antimicrobial as well as the anticancer
activity of the oil as well as ricinoleic acid have been studied. The results showed
that castor oil is less effective as antimicrobial agent than ricinoleic acid while the
reverse is true regarding their effects as anticancer agents .1t has been also proved
that both of ricinoleic acid and castor oil are more effective as anticancer agents on
liver cancer than that on colon and breast cancer.

In the second section, biodiesel was prepared from castor oil by
transesterification reaction with methyl alcohol using sodium methoxide as a
catalyst as well as sulfuric acid.Biofuel was also prepared from castor oil by
thermal cracking of castor oil at 250 °C using sodium carbonate as catalyst.The
prepared biofuels have been then evaluated as alternative fuels to diesel engines
according to their fuel properties as compared to regular diesel fuel as well as the
performance characteristics of a diesel engine when running using the prepared
biofuels as compared to the engine performance using regular diesel fuel. The
brake power and the fuel consumption rates were obtained for each fuel and hence
the specific fuel consumption as well as the thermal efficiency of the engine were
estimated and compared to those using solar at different engine loadings.Biodiesel
prepared by transesterification of castor oil with methanol has properties suitable
for its use as alternative fuel to diesel engine. Blending petrol diesel with 10%
biodiesel improves the thermal efficieny of the engine.However, thermal catalyzed
cracking of castor oil produces a fuel of low flash point that makes it unsuitable for
use in diesel engine based on safety considerations.

Key words: Castor oil; transesterification; thermal cracking; biodiesel; fuel properties;
engine test, antitumor, antimicrobial
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